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 Let the wastes of “the sick” not contaminated the lives of “the healthy” 

 

“Medical waste disposal in a mess” “The problem with bio medical waste”. Such headlines screaming out of the national dailies regularly 

must have caugh your attention lately. 

 

 “Prevention is better than cure”.  

 

  

 

I. INTRODUCTION 

n the present scenario the management of bio medical waste 

is becoming a major problem in most of the countries. 

Medical waste pose numerous potential health and safety 

hazards. In addition to their infectious and toxic characteristics, 

the highly variable and inconsistent nature of medical waste 

streams has increased public concern about storage, treatment, 

transportation and ultimate disposal. Inadequate management of 

bio-medical waste can be associated with risks to health care 

workers, patients, communities and their environment
1
   

      A Waste Management System is a structured process for 

monitoring, collecting, sorting, storing, transporting, and 

disposing of waste generated by an organization. A key 

ingredient to the overall success of such a system is that it must 

be approached with the emphasis on waste minimization rather 

than what has been termed "end-of-pipe" controls. This has many 

benefits to the organization, as well as to the community and the 

environment. One of the more obvious benefits is the reduction 

in costs associated with waste disposal. 

      Hospital is a place of almighty a place to serve the patient. 

Since beginning the hospital are known for the treatment of sick 

persons but we are unaware about the environment. Now it is 

well established fact that there are many adverse and harmful 

effects to the environment include human beings which are 

caused by the biomedical waste generated during patient care
2
. 

      Biomedical waste means any waste which is generated during 

the diagnosis, treatment or immunization of human beings or 

animals or in research activities pertaining there to or in the 

production or testing of biological and including categories 

mentioned in the schedule one of biomedical waste rules 2000 by 

Ministry of environment and forest notification
2
.  

      The hospital waste like body parts, organ, tissue, blood and 

body fluids along with solid linens, cotton bandages and plaster 

from infected and contaminated areas are very essential to be 

properly collected, segregated, stored, transported, treated and 

disposed of in a safe manner to prevent nasocomial or hospital 

acquired infections. 

      According to bio-medical waste rules,1998 of India, bio-

medical waste means any waste, which is generated during the 

diagnosis, treatment or immunisation of human beings or animals 

or in a research activities pertaining thereto, or in the  production 

or testing of biologicals, and including human anatomical waste 

,animal waste, microbiology and biotechnology waste, waste 

sharps, discarded medicines and cytotoxic drugs, soiled waste, 

solid waste, liquid waste, incineration ash, chemicals used in 

production of biological, chemicals used in disinfection, as 

insecticides,etc
2
. 

      Health care waste refers to all the waste generated by a health 

care establishment. It is estimated that 10-25% of health care 

waste is hazardous, with the potential for creating variety of 

health problems. Bio-medical waste collection and proper 

disposal has become a significant concern for both the medical 

and the general community. Since the implementation of the bio-

medical waste management and handling rules every concerned 

health personal is expected to have proper knowledge, practice, 

and capacity to guide others for waste collection and 

management and proper handling techniques. There is an urgent 

need to improve upon the medical waste management practices 

T  
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in the country based on systematic and scientific planning of 

medical waste disposal
3
. 

      Between 75-90% of the waste produced by the health care 

providers is non risk or “general health” care waste comparable 

to domestic waste. Awareness regarding bio-medical waste 

management is very less among health care personal. The health 

workers play a very important role in bio-medical waste 

management; hence they should have thorough knowledge and 

practice to provide safety and safe environment including 

protection. A clear and safe environment will attract clients by 

building up public confidence
4
.   

      Hospital waste management has been brought in to focus in 

India recently with the notification of the Bio-medical 

Management and Handling rules, 1998.The rule makes it 

mandatory for the health care establishments to segregate, 

disinfect and dispose their waste in an eco-friendly manner. 

      Health care waste is a special category of waste, which needs 

to be handled appropriately with precautions because it carries a 

higher potential for infection and injury than any other type of 

waste. Currently it is being managed casually. The crux to all of 

this may be due to a lack of awareness and appreciation amongst 

medical staff and residents as well as the public, inadequate 

existing facilities, and lack of strict enforcement of the rules in 

light of the enormous population of the country
5
. 

      According to WHO (2000), almost 80% of health care waste 

is comparable to domestic waste, the remaining approximately 

20% is considered hazardous, as it may be infectious, toxic 

and/or radioactive. Improper disposal of waste generated in 

health care establishments can have direct and indirect health 

impacts on those who work in the health care establishment, the 

general public and on the environment. Such practices may 

contribute to the spread of diseases, as well as pollution of water, 

soil and air. Untreated infectious wastes dumped on the land can 

contaminate surface and ground water supplies and even 

incomplete combustion of health care waste can lead to toxic 

emissions, thus exposing the entire population to the risk of 

diseases
 6
. 

 

II. OBJECTIVES OF THE STUDY 

      To assess the level of Awareness, knowledge & Practices  of 

staff nurses and lab technicians regarding biomedical waste 

management at tertiary care teaching Hospital at Nellore.   

 

III. LIMITATIONS OF THE STUDY 

1. The study is limited to staff nurses and lab technicians 

those who are present at the time of data collection. 

2. Data will be collected within 4 weeks of period (Short 

Duration) 

 

Methodology  

      The study involves the randomised structureral questionnaire. 

which was distributed to 150 staff nurses and technicians, 109 

responded. The questionnaire consisted-12 questions to assess 

the awareness knowledge & practices having colour coding.1-6 

Questions are related to (Red bin, Yellow bin, White bin, Black 

bin & Blue bin) likert scale method  7-10 questions are related to 

knowledge, awareness and Practices risk of infection (strongly 

Agree, Agree, Neither Agree Nor Disagree, Disagree & Strongly 

Disagree) and 11
th

 and 12
th

 questions are  open ended questions 

(Yes or No) responses.     

 

IV. IMPORTANCE OF HOSPITAL WASTE  

The hospital waste is important from the following point of view. 

1. For the hospital  

2. For general public  

3. Environment protection  

4. Nosocomial infection
7
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Classification of Bio Medical waste 

 
 General waste includes kitchen waste, packing 

materials, paper and plastic 

 Pathological waste includes tissue organ, body parts, 

human fetus, blood and body fluids 

 Infectious waste like pathogens in sufficient 

concentration that are culture and slocks of infectious 

agents from laboratory 

 Sharps includes needles, blades, scalpels etc.. 

 Pharmaceutical waste includes drugs and chemicals that 

have been return from wards, outdated and 

contaminated items 

 Chemical wasted includes housekeeping, cleaning and 

infectious products 

 Radioactive waste includes solid, liquid and gaseous 

waste9 

 

      On the basis of World health organization report in 2003 

biomedical waste is generated during diagnosis in that 17% from 

treatment or immunization of human beings or animal or 

maternity, 8% in research activity pertaining there to or in the 

production of testing biological, 50% biomedical waste generated 

from different departments of the hospitals that are surgical 

wards, offices. About 85% of the waste generated is known 

hazardous, other 10% is infectious, other 5% is non infectious 

but hazardous waste. 

      All category of waste has to be kept segregated in proper 

container or bags as the case may. Untreated biomedical waste 

shall not be kept or stored beyond a period of 48 hours. The 

container must be sturdy enough to contain design maximum 

volume and weight of waste without damage. It should be 

without any puncture or leakage. 

      Segregation of source of generation also helps in minimizing 

the amount of waste to be treated besides enabling more efficient 

treatment for each category of waste. Color coded liners placed 

in the bins helps for segregation of waste.
9
 the color codes are- 
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Colour coding & Type of container for disposal of BMW 

 

Colour coding 

 

Type of Container 

 

Waste Category 

 

Treatment options as per 

Schedule I 

 

Yellow 

 

Plastic bag 
 

1,2,3, 6 
 

Incineration/Deep burial 
 

Red 

 

Disinfected container/ plastic 

bag 
 

3,6,7 
 

Autoclaving/Micro 

waving/Chemical treatment 
 

Blue/ White 

translucent 

 

Plastic bag/Puncture proof 

container 
 

4,7 
 

Autoclaving/Micro 

waving/Chemical treatment and 

Destruction/Shredding 
 

Black 

 

Plastic bag 
 

5,9,10 
 

Disposal in secured landfill 
 

 

 

 

V. RESULTS AND DISCUSSIONS 

Table -1 

Q.No A                       

(Red) 

B            

(Yellow) 

C 

(White) 

D 

(Black) 

E 

(Green) 

F 

(Blue) 

TOTAL  

1 2 (1.83 %) 105 ( 96%) 0 (  0  %) 1 (0.91%) 1 (0.91%) 0 ( 0%) 109 

2 33 (3.27 %) 71 (65.13%) 1 (0.91 %) 3 (2.75 %) 1 (0.91%) 0 ( 0 %) 109 

3 10 (9.17%) 0 ( 0%) 91(83.48 %) 0 ( 0 %) 6 (5.5 %) 2 ( 1.83 %) 109 
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4 3 (2.7 %) 0 ( 0 %) 99 (90.82%) 2 (1.83%) 1 (0.98 %) 4 (3.66 %) 109 

5 3 (2.7%) 1 (0.91%) 1 (0.91%) 1 (0.91 %) 89(81.65 %) 14(12.84 %) 109 

6 1 (0.91%) 3 (2.7%) 2 (1.83 %) 12 (11.0 %) 69 (6.33%) 22 (20.8 %) 109 

 

 

Table -2 

 

Q.No Strongly 

Agree  

Agree  Neither Agree 

Nor Disagree  

Disagree  Strongly 

Disagree   

TOTAL  

7 52 (47.70%) 45(41.28 %) 2 (1.83 %) 5 (4.58%) 5 (4.58%) 109 

8 45 (41.28%) 56(51.37 %) 2(1.83 %) 2 (1.83%) 3 (2.7%) 109 

9 55 (50.45%) 42 (38.53%) 9 (1.83 %) 3 (2.7%) 0 (0%) 109 

10 52(47.70 %) 50(45.87 %) 2 (1.83 %) 3 (2.7%) 2 (1.83 %) 109 

 

 

 

Table -3 

 

Q.No YES NO Total 

11 85 (77.98%) 24  (22.0%) 109 

12 91 (83.48%) 18 (16.5 %) 109 

 

VI. DATA ANALYSIS  

1. Cotton gauzes, linen, blood soaked cloth, catheters, gloves 

Q.No Red Yellow White Black Green Blue TOTAL  

1. 2 (1.83 %) 105 ( 96%) 0 (  0  %) 1 (0.91%) 1 (0.91%) 0 (    %) 109 
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        Most of the nurses 98% of staff not aware of segregation biomedical waste management color coded bin system. Only 2% of staff 

nurses aware of color coded segregation of bio medical waste management bin system.     

 

2. Body parts, body fluids, Cytotoxic waste, body waste 

 

Q.No Red Yellow White Black Green Blue TOTAL  

2. 33(30.27 %) 71 (65.13%) 1 ( 0.91 %) 3 (2.75 %) 1 (0.91%) 0 (    %) 109 

 

 
 

        65% of the staff nurses are aware of color coded bio medical waste management segregation, only 35% of the people they don’t 

know the correct segregation of bio medical waste management    

 

3. Plastic waste  IV tubings, syringes 

 

Q.No Red Yellow White Black Green Blue TOTAL  

3. 10 (9.17%) 0 ( 0%) 91(83.48 %) 0 ( 0 %) 6 (5.5 %) 2 (1.83 %) 109 

 

 
83% of the staff nurses aware plastic waste IV Tubings, Syringes which bin is corrected only 17% of the staff nurses not aware. 

 

4. Glass items 

 

Q.No Red Yellow White Black Green Blue TOTAL  

4. 3 (2.7 %) 0 ( 0 %) 99 (90.82%) 2 ( 1.83%) 1 (0.98 %) 4 (3.66 %) 109 
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       96% of the staff nurses are not aware of glass items for suitable for suitable selection of color coded bins. Only 4% of the staff 

nurses aware. 

 

5. Disposable polethene bags, papers, coffee cups 

 

Q.NO Red Yellow White Black Green Blue TOTAL  

5. 3 (2.7%) 1 (0.91%) 1 (0.91%) 1 (0.91 %) 89(81.65 %) 14(12.84 %) 109 

 

 
 

       Only 99% staff nurses are not aware of the where should be located the disposable, polethene, bags, paper, cofee cups. only 1% of 

the staff nurses nown correct color coded bin. 

  

6. Food waste and kitchen waste 

 

Q.No Red Yellow White Black Green Blue TOTAL  

6. 1 (0.91%) 3 (2.7%) 2 (1.83 %) 12 (11.0 %) 69 (63.3%) 22 (20.8 %) 109 
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       63% of the staff nurses know the food waste and kitchen waste can be inserts which color coded bin.  37% of the staff they don’t 

know the food waste and kitchen waste can be insert.   

 

7. Municipal wastes and clinical wastes are different 
 

Q.No Strongly 

Agree  

Agree  Neither Agree 

Nor Disagree  

  (Neutral) 

Disagree  Strongly 

Disagree   

TOTAL  

7. 52 (47.70%) 45(41.28 %) 2 (1.83 %) 5 (4.58%) 5 (4.58%) 109 

 

 
 

       89% of staff nurses only known the municipal waste and clinical waste is different, 11% of the staff nurses feel no difference.   

 

8. Clinical wastes are highly hazardous than municipal waste 
 

Q.No Strongly 

Agree  

Agree  Neither Agree 

Nor Disagree  

  (Neutral) 

Disagree  Strongly 

Disagree   

TOTAL  

8. 45 (41.28%) 56(51.37 %) 2(1.83 %) 2 (1.83%) 4 (3.61%) 109 
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       93% of staff nurses only known the clinical waste is more hazardous than municipal waste , remaining 7% of the staff they 

doesn’t  know the clinical is more dangerous. 

 

9. Clinical waste should be treated and disposed separately from municipal waste. 

 

Q.No Strongly 

Agree  

Agree  Neither Agree 

Nor Disagree  

  (Neutral) 

Disagree  Strongly 

Disagree   

TOTAL  

9. 55 (50.45%) 42 (38.53%) 9 (1.83 %) 3 (2.7%) 0 (0%) 109 

 

 
       89% of the staff nurses are felt that clinical waste should be treated separately comparing to municipal waste. But 11% of the staff 

they don’t know the separation. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      18 

ISSN 2250-3153  

www.ijsrp.org 

10. How much risk do you think is involved medical waste going into a wrong bin 

 

Q.No Strongly 

Agree  

Agree  Neither Agree 

Nor Disagree 

  (Neutral) 

Disagree  Strongly 

Disagree   

TOTAL  

10. 52(47.70 %) 50(45.87 %) 2 (1.83 %) 3 (2.7%) 2 (1.83 %) 109 

 

 
 

       93% of the staff felt that the medical waste is going to a wrong bin it is a high risk, 7% expressed no risk.     

 

11. Do you know the four R’s of waste Management 

 

Q.No Yes No TOTAL  

11. 85 (77.98%) 24  (22.0%) 109 

 

 
 

       78% of the staff nurses are aware of the Four R’s of bio medical waste management, 22% of the staff are not aware.      

 

 

12. Are you satisfied with the current medical waste management system in our Hospital 

 

Q.No Yes No TOTAL  

12. 91 (83.48%) 18 (16.5 %) 109 
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       83% of staff nurses are satisfied present running biomedical waste management system. 17% of the staff are they are not satisfied 

the present biomedical waste management system.   

 

VII. RECOMMENDATIONS’ OR SUGGESTIONS  

 Training of all staff nurses and paramedical staff to 

conduct more CME’s, Seminars, Symposium and 

workshops. 

 To improve quality of the management and handling of 

bio medical waste management. 

 Segregation of waste at the point of generation is the 

first Pre-Requisite it should be improved.  

 To suggest the universal precautions for bio medical 

waste management among the staff. 

 Periodical supervision of biomedical waste, color bins, 

segregation, transport and disposal to reduce the health 

care associated infection.  

 Use of protective materials like gloves, masks& shoes 

while handling any kind of bio medical waste materials.  

 Proper record maintaining should be done to improve 

the quality of bio medical waste management.  

 To create the separate department of bio medical waste 

management by authorized / Qualified person to 

supervise efficient and effectively.   
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Abstract- Training and Development is a continuous process for 

improving the caliber and competence of the employees to meet 

the current and future performances. Training in addition to 

imparting requisite skills to all levels of employees, executives 

and managers also aims at changing the behavioral patterns of 

the employees in a direction which is congenial to achieve the 

organizational effectiveness, sustainability and growth. In this 

era of fast changing economic scenario and throat- cutting 

competitions, it is not enough for any organization just to have 

solid financial foundations, state of the art technology, automated 

systems, since the cutting edge of competitive survival is now the 

quality of the human resources which decides that which 

organization would ultimately survive in the long run. Health- 

care sector is an important sub-set of the services sector, whose  

growth is forecasted to be the  fastest in the changing economic 

scenario of the country, particularly after the  entry of the MNC 

health-care organizations in the Indian sub-continent. In view of 

the above, it has become absolutely essential for all health-care 

organizations to once again reorient and revamp their entire 

organizational strategies in respect of procuring, retaining, 

developing and grooming their human resources in such a way 

that they are not  only useful and valuable and most important 

human assets for the present, but are proved to be the most vital 

and unique  for the future also. 

 

Index Terms- Economic Scenario, Automated Systems, Health-

Care, Human assets.        

 

I. OBJECTIVE OF THE STUDY 

he main objective of this study is to make a comparative 

study of the changing needs of the Training and 

Developments of the  organizations in general and health-care 

services sector in particular in view of the post economic  

liberalization of the country specially with the advent of M N C s  

Health - Care Sectors in India. 

 

II. REVIEW OF LITERATURE 

       With increasing importance of the  human resources and 

mounting demands of the well educated, trained, knowledgeable 

and  talented employees all over the world as a competitive 

advantage for the corporate houses and industries to face the  

global challenges  and competitions, management scientists and 

researchers went on exploring the various ways and means to  

improve the quality of human resources and trying to integrate 

the training and developments systems into the organizational 

systems for its survival, sustainability, growth and prosperity. 

       The first set of research findings in this direction came from 

Cooper et. al.  who stated that -  there is  a always a direct 

positive  correlation between the training programmes and 

employees enhanced job involvement and performance. He 

further suggested that -  there should be some recognition and 

financial benefits  for the high performers at the training 

programmes which is  likely to reflect  in the form of employee’s 

high performance and enhanced level of motivations to learn and 

acquire new skills, knowledge and competencies essential for 

organizational growth and prosperity.  

       Further researches in the field by Peterof ( 1993 ) said - that 

comprehensive  training and development  programmes  help the 

organization in deliberating on the knowledge , skills and 

attitudes necessary to achieve  the organizational goals and also 

create competitive advantage over its competitors. Expanding the 

research horizon, Robbin and De Cenzo ( 1998 ) commented that 

–training is very-very important in all aspects of organizations, 

since training has been traditionally defined as the process by 

which an individual attempts to change  his level of knowledge, 

skills, behaviours  and finally attitudes which  at the end decides 

the tangible prospects of organizational growth and prosperity. 

       Researches in the fields of training and developments gained 

actual momentum  during the late 1980 s, while classic 

researchers like Russell, Tergberg  and Powers ( 1985 ),  Bartel ( 

1994 ), Glenni  and Wnuck ( 1997 ),Barak, Memon and Hartel ( 

1999 )  suggested that -  that training has significant effect upon 

the employee’s performance.  According to the top Management 

Expert Peter Drucker ( 1999 ) -  “ The most valuable asset for the 

21st. century organization would  be its  knowledge workers and 

their resultant productivity “. 

       Research studies of Mwita ( 2000 ) found that -  

Performance is the key element to achieve the targeted goals of 

any organization, performance is always considered   to be the 

major multi-dimensional construct aimed at to achieve the 

organizational results and has a strong linkage to the  strategic 

goals of the  organization. Collaborating this view, Dassler ( 

2000 )  also suggested that -  the primary role of  any training is  

fundamentally improve  the employee’s inherent skills for the 

present and future assignments and responsibilities. According to 

him, training helps  the employees to change themselves with all 

possible aspects of technology changes and  mounting 

competitions.  Important research studies of  Kole ( 2002 ) also  

recommended that  -  employees are able to learn new concepts, 

refresh their skill sets, improve their work attitudes and 

ultimately boost  the productivity and quality of services to attain  

maximum customer satisfactions.   Research studies of  Karla ( 

T 
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1999 ),  Karla and Ahmad ( 2000 ) and Acton and Golden ( 2002 

) also stated  that -  training facilitates the updating of skills and 

leads to enhance commitments, well-being and sense of 

belongingness of the employees which directly results in 

enhancing and strengthening of the organizational  

competitiveness. 

       According to the vital research findings of Starorouetals 

(2004), Apospori, Nikandrou and  Papalenxandris ( 2008 ), it was 

concluded that -  in order to ensure that the employees are 

equipped with  the  right types of skills, knowledge, talents and 

abilities to perform their assigned tasks, training and 

development plays its crucial role towards the growth and 

success of any business. To meet the current and future demands, 

training and development process has assumed the new strategic 

role. Further, according to Colombo and Stance ( 2008 )  - 

training has been an  important variable in increasing 

organizational  productivity. Hence, training is a tool to fill the 

gap and it should be used by the firms wisely to improve the 

employees productivity. In other sense, training plays a vital role 

in improving the performance, as well as the productivity and 

eventually puts the company in the best position and to face the 

competitions while remaining at the top.  Collaborating these 

views of the researchers, V. S. Rama Rao ( 2010 )  found that  - 

training is an act of increasing the knowledge and skills and it 

also helps the workers to improve their performance. Training 

also enables the employees to do their jobs more efficiently at the 

present while preparing  themselves for the higher level of jobs 

in the future. 

       The most important aspect of these findings from the 

beginning of1980 s to till date that they all were aiming at 

different aspects training and development, mostly in the 

manufacturing and general services sector and none of them ever 

attempted it for the health-care sectors, which remains an 

important research gap. It was Miller et. al. ( 1996 ), who for the 

first time  attempted to sincerely  correlate  various aspects of  

training and developments in the health-care sectors and also to 

examine its need and impact  upon the  services sector employees 

so far their growth and  potentials were concerned having direct 

reflections on the organizational success, growth and 

sustainability in the global market. But again, things have 

changed drastically the  two decades and his findings no longer 

remain to be a guide  line for future researchers in the fields  of 

health-care services sector.  Hence this study is another honest 

attempt to study and identify the specific training and 

development requirements for the fast coming health-care sectors 

and to come with the appropriate suggestions and 

recommendations, which may benefit the strategic designing of 

the training needs of the employees, staff, Nurses, Doctors, 

Medical Administrators and others working in the broader 

spectrum of the health-care sectors.         

 

III. FORMULATIONS OF HYPOTHESES 

       Based upon the review of the available literature, the 

following two hypotheses are formulated : 

       # The old and traditional training and development systems 

are no longer capable of providing the requisite cutting and 

competitive edge to the health-care sectors for existence, survival 

and growth, considering the human assets to be most important 

and vital. 

       #There is no other alternative but to go for strategic 

structural changes in the organization  in terms of training and 

developments, if the health-care  sectors really want to survive 

the throat – cutting  global competitions, which ultimately would 

decide in future, their survival, sustainability, growth and 

maximizations of profits and the net worth of the stake holders. 

 

IV. METHODOLOGY 

This study is basically an experiential study based on the 

following methods: 

       1. Pilot survey of some of the prominent health - care 

organizations. 

       2. Structured one is to one interview methods. 

       3. Secondary data through various periodical reports 

published by the central and state governments and other similar 

agencies and N G O s. 

       4.  Syndicate methods and opinion poll of the experts. 

 

V. INTRODUCTION 

       Training and Development is an integrated sub-system of 

any modern organization destined to survive the throat–cutting 

global competitions  having the inherent potentials  to grow 

faster and faster in almost all services sectors with particular 

reference to the health-care services sector, whose growth rate 

has been projected to be one of the highest amongst all 

constituents of the  G D P and National Income  as per the 

various economic surveys. To keep pace with the changing needs 

of the highly talented and sophisticated human resources,  

training  and development strategies have also changed 

dynamically from its traditional models to the latest ultra-modern 

and contemporary  models having its focus on the overall and al 

round  developments of all ranks and files, shifting from the 

fundamental concepts of  various skill acquirements  to that of 

competency  building  with added importance of behavioral and 

attitudinal modifications in the multi–cultural environments of 

team building and leaderships. To be frank, the routine functions 

like recruitments, selections, trainings, developments and 

compensations of the Human Resources Departments have been 

long taken over by modern functions of talent acquisitions, talent 

and knowledge managements, competency profiling and 

mapping gradually re-designating the Human Resources 

Manager as the Chief People Manager, whose main 

responsibility   becomes enhancing the real and  net worth of the 

human assets to provide the company its competitive edge over 

its thousands of competitors spread  all over the world.    

 

VI. ANALYSIS AND DISCUSSIONS 

       To be realistic, one has accept with absolutely open mind 

that there is an ocean gap between the training and development 

and related human resources strategies for the traditional 

agriculture, manufacturing sectors and the latest upcoming 

services sector, whose contribution to the National Income and  

G D P  is substantial for any country and there is a boom for the 
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services sectors ( including health-care sectors) all over the 

world. 

       Earlier, the whole emphasis  on human resources 

developments were            on enhancing some of the necessary 

academic and technical skills for different categories of 

employees, supervisors, executives and managers as  per the 

training need analysis of the specific organizational requirements 

for the future  growth, sustainability and developments. But, with 

the opening of the  economy and mounting importance of the 

upcoming services and retail sectors including the most vital 

health-care sectors which is spreading its wings all over the 

country by setting up various health–care services, which 

includes some of the following : 

 

1. Large and big hospitals like  Appollo, Fortis, Max 

etc. 

2. Large scale diagnostic Centers. 

3. World class R & D  and research centers. 

4. Health and life care centres. 

5. Medical and health insurance services  

      

       In order to provide these types of services, the health – care 

sectors require the following types of specialist trainings for its 

various categories of staff, officers, medical and Para-medical 

staff, administrators for making them fit and worthy not only for 

the present but also for the future requirements so that the 

organization is ready to accept  the  future global competitions 

and challenges for its growth, expansions, diversifications, 

mergers, acquisitions  etc. : 

1. Academic enhancements both in-house and out-

house for all  staff.  

2. Technical enhancements   both in-house and out-

house for all  staff.  

3. Multi - skilling’s   for specific positions. 

4. Human skills for senior and superior positions. 

5. Communication skills  specially for the  

Receptions, Public Relations, Customer Relations 

and  Grievance  and Complaint handling staff. 

6. Strategic skills for all Sales, Marketing, Publicity 

and Branding staff.  

7. Behavioural and attitudinal reinforcement  

trainings. 

8. Employee engagement trainings. 

     

VII. SUGGESTIONS AND RECOMMENDATIONS 

       On review of the available literature and various research 

findings, based on the field survey, pilot studies, results of the 

structured interview and opinion poll of  the experts in the field, 

the following   suggestions are recommendations  are made : 

1. Training and development of all human resources 

is a continuous process and it should be into the 

imbedded in to the organizational systems. 

2. Human assets are the most vital and important 

amongst all assets and hence it should be controlled 

and groomed by the top experts and professional in 

the field and never by less competent persons. 

3. Training and development activities should not be 

treated as none - productive activities and should 

not be therefore ignored any further. 

4. All training and development related expenses 

should never be treated as expenses as is done at 

present in most of the traditionally managed 

organizations. Instead, it should be considered as 

the most vital and long-term investments and 

should be accordingly reflected on the Asset side of 

the Balance Sheet as per latest concepts of the 

Human Resources  Accounting Systems followed 

in some of the top M N C s. 

5. Remaining all other vital factors like finance, 

technology, modernization etc. to be constant for 

all top players in any given sector say like Health- 

care sectors, the competitive edge for being 

successful and to become the market leader, is 

ultimately provided by the quality of the human 

resources that an organization retains and maintains 

and naturally it becomes the deciding factor for the 

organization’s, success, growth, sustainability and 

profitability in the long run.  

 

VIII. LIMITATIONS OF THE STUDY 

       The present study is not free from limitations. Some of the   

common limitations are: 

1.  Limitations of time. 

2. Limitations of funds to undertake detailed 

study. 

3. Limitations of resources. 

4. Limitations  of the primary data. 

5. Limitations of the secondary data. 

6. Balanced responses of the experts. 

 

IX. FUTURE SCOPE OF THE STUDY 

       There is a tremendous future scope for this vital study on the 

emerging issues of the training and development needs of the 

health-care sectors which is on the  boom. 

       The future researches should make  sincere attempts to 

empirically study the different facets of the business cycle of the 

upcoming health-care services offered by various organizations 

vis-a-vis its impact on the indian economy  with particular 

reference  to the Foreign Direct Investors ( F D I s ) and M N C s 

and  try to integrate and reorient the entire training and human 

resources strategies with the organizations long term strategies 

for continuous growth, developments, sustainability and ultimate 

prosperity. 
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Abstract- Before two years ago our Sri Lankan peoples’ main 

topic was war heroes but today no one talking about them much 

more. That was the main reason to discuss about this forgotten 

war heroes. There are so many war heroes’ protection 

organizations in Sri Lanka. The sample compromised with the 

disabled war heroes who have not disable early that is the 

problem identified in the sample. Therefore research problem is, 

(1) Do war heroes suffered with mental problems under three 

situations as, before join the army, after join the army & after 

disabled. (2) How the organization counselors dealing with those 

mental problems. 

       For the research purpose selected one rehabilitation 

organization of disabled war heroes& randomly selected 10 war 

heroes in rehabilitation organization to collect information 

through interviews by using structured questionnaire.  

       Research objectives are identify about disabled war heroes’ 

mentality, understand what type of mental problems they are 

facing and how counselors should be deal with those mental 

problems & get the practical knowledge about how counseling 

these disabled war heroes when they are suffering with mental 

problems. The Research discussed about mental problems of 

disabled war heroes.  

       Based on collected information categorized all mental 

problems in to three topics as(1) Before join the army (2) After 

joined the army (3) After disabled. In the selected sample before 

join the army 40% faced mental problems like, dislike for 

education& economical problems in family. And after join the 

army 60% faced mental problems like, hard rules and regulations 

and family problems. After their disablement 90% faced mental 

problems like, suffering about disablement, loneliness, pain, 

family problems, mental disorder – PTSD (Post Traumatic stress 

Disorder), still have to face hard rules and regulations, no chance 

to express their personal feelings & love.  

       Then elaborate the importance of counseling for war 

heroes& explained about weaknesses in existing counseling 

process in organization. Finally researcher recommended 

counseling methods for mental problems of disabled war heroes 

for each different type of mental problems. 

 

Index Terms- War Heroes, Mental Problems, Counseling  

 

I. INTRODUCTION 

his qualitative study focused on psychology field by 

touching the counseling. And it is very important topic 

which is needed to be discussed because of confidentiality of 

gathered information not mentioned the name of selected 

rehabilitation organization & the names of interviewees.  

This research related to the disabled war heroes in selected 

rehabilitation organization. Ranaviru Sevana , in English "Shelter 

for War Heroes", is the main establishment operated under Sri 

Lanka Army's Rehabilitation Directorate. There are fourteen 

establishments located around the country operated under the 

same commandment. Ranaviru Sevana is dedicated to look after 

young men and women who are permanently disabled due to 

injuries received in the war. Most of the residents are amputees 

with one or more limb losses, mainly below the knee. In 2010, 

about 200 resident patients were receiving long-term treatments 

(Wikipedia, n.d.). But today rarely talk about these disabled 

heroes. But don’t know what is the reason of forget them from 

peoples’ mind may bethe reason is the time. When time goes fast 

people forgot every past memory and they forgot what happened 

before.  

      The society should think about these people and share 

sadness and happiness of them. Because these disabled war 

heroes sacrifice their whole life for protect our country. Whole 

life means when man disables with something he cannot live as a 

normal person as he lived early. Therefore, they all have little bit 

of mental problem. This research talks about this hidden topic.  

Therefore this is the period to talk about these valuable heroes. 

The study is talking about their mental problems and how 

counseling important to them to solve those mental problems.  

 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

      The study is about “Mental Problems of Disabled War 

Heroes”, which means mental disability or questions in mind of 

the disable war heroes in Sri Lanka. Having considered above 

research problem, subsequent research questions can be derived 

for the purpose of making straightforward the questions.  

 Do war heroes suffered with mental problems under three 

situations as, 

o Before join the army 

o After join the army 

o After disabled 

 How the organization counselors dealing with those mental 

problems. 

 

Research objectives are, 

 To identify about disabled war heroes’ mentality. 

 To understand what type of mental problems they are facing 

and how counselors should be deal with those mental 

problems. 

 To get the practical knowledge about how counseling these 

disabled war heroes when they are suffering with mental 

problems.  

T 
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      A word mental referring to aspects of, or things related to, the 

mind; or in anatomy, the skull, e.g. the mental foramen is can be 

defined as mental. Mental is very important today but at the past 

it not being considered. (thefreedictionary, n.d.) 

      A problem is an obstacle, impediment, difficulty or 

challenge, or any situation that invites resolution; the resolution 

of which is recognized as a solution or contribution toward a 

known purpose or goal. (thefreedictionary, n.d.) 

      According to WHO (World Health Organization), 

“Disabilities are an umbrella term, covering impairments, 

activity limitations, and participation restrictions. Impairment is a 

problem in body function or structure; an activity limitation is a 

difficulty encountered by an individual in executing a task or 

action; while a participation restriction is a problem experienced 

by an individual in involvement in life situations. Thus disability 

is a complex phenomenon, reflecting an interaction between 

features of a person’s body and features of the society in which 

he or she lives”.  

      In this research report “disabled” word described about the 

people who are disabled in physically.”War hero means man who 

is sacrificing his everything for protects his country and act as 

guard of the country. 

      Research conducted with reference to rehabilitation 

organization of war heroes in Sri Lanka. Because of 

confidentiality of collected data not mentioned names of 

interviewees &name of the organization. For the study randomly 

selected 10 disabled war heroes for the sample. 

      Since this research is a qualitative case study the 

trustworthiness of the information becomes very essential. By 

face to face interviews with randomly selected 10 disabled war 

heroes collected required data based on structured questionnaire. 

The questions put forward at the interview similar to the question 

stated in the questionnaire. The questionnaire was in English 

medium. However, interviews held in Sinhala medium.It is 

difficult to examine mentality of people without discussing then 

unable to use counseling for them without knowing mental 

problems of them clearly.  

      And without interviewing unable to gather correct and 

genuine information need for the study hence need to collect 

information about mental problems. The best way of the 

understanding these mental problems clearly would be interview 

method. Therefore did individual interviews.  

 

III. FINDINGS 

      When interviewed about mental problems, all mental 

problems are varying with one person to another but there are 

some common category problems. Disabled war heroes’ are 

mostly suffering with mental problems. The researcher 

categorized all problems in to three main topics as, before join 

the army, after joined the army& after disabled 

 

Before join the army 

      From the sample 40% suffered in mental problems but before 

join the army. And identified main mental problems are dislike 

for education & economics problems in the family. Identified 

reasons to dislike for education of the participants through 

discussed with the participants.  

 

Dislike for education 

      Dislike for education can be taken as a mental problem 

because all students not dislike for education. Hence this is also 

mental problem that some students faced. But unfortunately any 

one unable to identify this is as a mental problem and never tried 

to solve that problem. Identified reasons for arise this kind of 

problems are, 

 

 No friendly environment in schools 

      Age 19 disabled war hero (loss legs) said that there was not 

friendly environment and it was the reason to stop education. To 

study well should develop the good friendly environment in the 

schools for students. After talk with disabled war heroes could 

notice most of them went away from schools after dissatisfaction 

about education or environment of schools. Environment is most 

important factor that effect to the mentality of people. When the 

school is not providing friendly environment to students, it 

causes to harm mentality of students and final result would be 

students may be aversion the school life.  

      According to (Sheena Gayle, 2011), for make a friendly 

environment to students the education system should full fill with 

factors such as, family/ community involvement, health school 

environment, health education, physical education, nutrition 

service, health service, counseling, psychological & social 

service& health promotion for staff 

 

 Break down of love affairs 

      In the sample 21 years old disabled (legs are not working) 

said he left form the school as a result of loss his school love. 

Love can change people as a positive or negative. In school age 

students start love affairs because of so many reasons. 

Sometimes age influence, want to show others they have love 

affair, to escape from family or any other problems. Based on 

evidence gatheredthat disabled war heroes could notice 

sometimes they went away from schools because of breakdown 

of love affairs. It is also mental problems because person felt in 

mentality as result of beak down affairs and their present 

working activities totally went in wrong. 

 

 Monetary problems 

      After talk with disabled war heroes could notice out of 40% 

who suffered with mental problems before join the army 100% 

faced monetary problems & it effected to their education. It is 

also mental problems because they were suffered with it & 

ultimately they left from schools. 

 

 Parents’ behavior  

      One disable war heroes in age 22 said his father always hit, 

scold & onetime burned his school notes to stop his education & 

ultimately he joined to the army. Hence sometimes they went 

away from schools because of parents’ behavior. That means 

their parents behavior affected to change their mind about 

education. And then schools life aversion to them. 

 

Economical problems in family  

      60% from the 40% of participants who were suffered with 

mental problems before join the army said they faced economical 

problems. Because of economical problemsthey joined to the 

army. To solve economical problems in family they found join 
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tot the army as a solution. It implies economical problems highly 

effect to their mentality.  

 

After joined the army 

      Form the interviewed sample 60% faced with mental 

problems after join the army. Identified mental problems are hard 

rules & regulations & family problems. 

 

Hard rules and regulations 

      Army is the best place for develop good discipline in a 

person’s behavior. But some people mentally fall with these 

rough rules and regulations. Through discussion found 50% out 

of 60% faced hard rules & regulations. Then they mentally fall 

with these rigid rules, regulations, punishments. 

 

Family problems 

      Marital problemswere arise & it affected to mentality of 

them. Family problems occurred because of, 

 Less knowledge about family life 

      One disables 33 years old war hero said “I married 18 years 

girl & finally he is still suffering because he said his partner has 

not ability to deal with family problems since she is in small age 

& now me also stay inability situation to balance problems. Then 

ultimately she has to face everything lonely & most of the times 

she left form my home & went to her parents’ home”. To make a 

better family life between two parties both parties should have 

knowledge about how should they balance their family life? But 

unfortunately most of them get in to married life in age just 

passed from 18 years. 

 

After disabled 

      In the sample 90% faced mental problems but after 

disablement. And identified mental problems are disablement, 

loneliness, pain, family problems, Post Traumatic Stress 

Disorder, still has to face hard rules & regulations, no chance to 

express their personal feelings & love. 

 

Disablement 

      They disabled in physically. But today they disabled in both 

psychological and physical sides. They know they are unable to 

live as they were lived. Then they mentally suffer about it. 

      Form the interviewed war heroes 3 participants haven’t eyes 

to see, 3 participants haven’t legs to walk& 2 participants haven’t 

capability to do work individually, 2 participants loss their active 

of under the hip& died of nerves. Because of these disablements 

war heroes may suffer in always. 

 

Loneliness 
      Today this all disabled war heroes are living lonely but 

excepting one war hero. Because he said ‘I’m living in happy & I 

have target to live with my family in a near day by starting a 

business”. But most of disabled 90% said they don’t have parents 

any relations to see them in every time. Some are form 90% 

prefer to go home place but they can’t because Army doesn’t 

release them hence they are in very serious disablement. In some 

cases one war hero said hewant to go home but he think his 

parents cannot look after them, hebelieved he will torture to 

parents after they went to the home. 

      And one 23 years old war hero refused to marry his lover 

since he believe when he marry her in one day she will suffer 

because he think he cannot live successfully in married life 

because of their disablement. And one said no one likes to marry 

himbecause of his disablement.  But ultimately they are always 

suffering about that present loneliness. 

      And also they mostly think about their future loneliness. 18 

years old warhero told that "after their parents died what 

happened to them”. They have no any idea or any answer for that 

question in their mind. They are always suffering about that 

future loneliness.Ultimately some of them hate to their past 

decision that they got to joined to the Army.  

 

Pain 

      All of the participants said any one cannot understand their 

pain because other people not suffer with injuries. They lost 

sleep at night because of pain. Some times in whole night they 

were not sleep. When doing some activity they can forget that 

pain but at night they can’t do anything to forget that pain. 

 

Family problems 

      Family problems highly effect to the mentality of disabled 

war heroes, because today lost their capacity to face family 

problems as previously. Researcher identified family problems 

may occurred because of, 

 Threats from other members in  family to married partner 

      One disabled war hero in age 33 said his partner unable to 

live in his home due to his mother’s arguments. For the 

treatments most of the times they stay out of the home then other 

partner has to live lonely at home. Then disabled war hero 

always thinking about, how to protect his family from external 

threats. Finally they are suffering with that problem. 

 

 Sexual problems  

      One war hero said “My wife said one day to me you are 

inability & scold me”. Sexual relationship, happiness is very 

important to spending better family life. But after disablement 

these war heroes faced sexual problems because they had lost 

their sexual capability. Then their other partner may be move for 

make unusual relationships because of these war heroes’ 

capabilities were loosed for maintain sexual life with partner. 

Then that problem is effect to whole family life of them. And 

that disabled person suffering on those issues. 

 

 Children’s problems 

      The participant who loss his eyes said he wants to see his 

children but he can’t it forever as well as he has 3 daughters. 

Children’s’ problem also effect to the war heroes’ mentality 

because most of times war heroes’ children are disabled. Then 

they are suffering about their children’s disablement more than 

their disablement.  

 

Mental disorder – PTSD (Post Traumatic stress Disorder) 

      One 33 years old disabled war hero suffered with PTSD. 

PTSD is a one of the anxiety disorder it is not a mental problem. 

Counseling is not enough to PTSD. Medical treatments are also 

need for it.  

      This PTSD occur because of,Natural Traumatic – Flood, 

Tsunami or Human Traumatic – War, Accidents.Characteristics 
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of PTSD are, remembering the incident again and again – Flash 

Back, sleeplessness, think that incident happen again, appear 

mistake thoughts, imagine about the incident again and again& 

startle. 

      These types of patients lived normal life but they are 

suffering with this PTSD.After interviewed with disabled war 

heroes’ they are suffering about this type of disorder. 

(www.nimh.com, n.d.) 

 

Still has to faced hard rules and regulations  

      90% out of interviewed war heroes said they are still facing 

hard rules & seniors never treat them as in special even they are 

disablement. Working as active officer in the army they should 

obey rules and regulations. And also after disablement they 

should obey rules and regulations further he retire from the army. 

Because of that they highly fell down in mentally. Have to do 

everything according to their seniors wish. No opportunity to act 

or behave according to what they like and want. Because of that 

they are suffering with that mental problem every time. 

 

No chance to express their personal feelings 

      Every person in the world pained because of some problems. 

But if we give the chance to express or share their feelings with 

another may be that painful feelings reduce. But for this disabled 

war heroes haven’t chance to share their personal feelings. 60% 

in the sample out of 90% who were suffered with mental 

problems after disablement said they are not satisfying with the 

existing counseling process. There is counseling in internally but 

there are some problems are in counseling sessions. According to 

them there are some reasons to fail in internal counseling process 

such as, 

1. Give counseling in seldom -When gave counseling seldom it 

is not necessary. Because counselee may be want to talk 

with counselor in many times for a week or a month.  

2. Seniors are participate -When starting counseling process, 

there is a senior officer in that place. Then counselee not 

expresses all thoughts and problems with counselor. Then 

they are still suffering about the problems. 

3. Discuss only few minutes -Within few minutes counselor 

cannot collect all information regarding the problem make 

good relationship with counselee. 

4. War heroes do not have confident about counseling process -

Counselor is a very close to the Army. And war heroes 

haven’t confident about that counselor. Disabled war heroes 

have doubt about if thatcounselor keeping confidence about 

information given by them or not.  

5. Counselor have not ability to talk to mind of disabled war 

heroes -According to war heroes’ ideas that counselor hasn’t 

ability talk their mind. Counselor should have skill to talk to 

counselees mind directly. If not it is not be a good 

counseling session to both parties who involved in the 

session. And also they never express their problems with 

their friends because they are not have enough confident 

about others who are living around them. Ultimately there is 

no one with them to share their feelings. 

 

Love 

      According to Maslow’ need of hierarchy Love is the 

important need for man. After discussed with disabled war 

heroes 40% found that they are suffering with love. They love 

someone but do not like to marry or can’t marry because their 

capability was loosed to maintain family life with other partner.  

Here we talk about various mental problems that disabled war 

heroes suffering under the three main topics. Finally 5 war 

heroes said they solve mental problems themselves and 2 said 

without solving involving in their routine activities & all disable 

war heroes’ are taking cigarettes very secretly to reduce stress of 

mental problems and received little bit of help from internal 

counseling.  

 

IV. CONCLUSION 

      This study is about mental problems of disabled war heroes 

in selected rehabilitation organization of disabled war heroes in 

Sri Lanka. The importance of this research are, remembering 

disabled war heroes to the people again, easy to identify mental 

problems of disabled war heroes who wants know about that, can 

express researcher’s own feelings about disabled war heroes’ 

mental problems through this& can improve researchers’ 

practical counseling knowledge.  

      Research objectives were satisfied since identify about 

disabled war heroes’ mentality, to understood what type of 

mental problems they were faced and how counselors should be 

deal with those mental problems &gained practical knowledge 

about how counseling these disabled war heroes when they are 

suffering with mental problems.  

      The researcher visited to rehabilitation organization to collect 

information through interviewswith randomly selected 10 

disabled war heroes. Described mental problems of disabled war 

heroes under three areas as 1.Before join the army 2.After joined 

the army 3.After disabled. And identified several mental 

problems &recommended suggestions for each problems based 

on counseling.  

      Recommendations for the study are, (1) Providing programs 

for enhance physical well-being of disabled war heroes by giving 

medicines, giving artificial limbs, giving wheel chairs, giving 

ayurvedic treatments, giving healthful foods& giving exercise 

treatments. Disabled war heroes can satisfied about these 

programs held by the organization. But the problem is they 

aversion about, similar food recipe, similar daily treatments, 

every time have to take medicines& exercise treatment have to 

take daily 

      But here we can say some programs like daily treatments, 

medicine treatments and exercise treatment are very important to 

the disabled war heroes. To reduce that aversion from them we 

can give some solutions according to counseling methods such as 

change recipe in one week to one week, after take their 

comments about food recipes make favorable recipes for them& 

to reduce their stress regarding other problems- organize musical 

programs, monthly trips, provide opportunity to play games& 

organize activities like, Poya day programs, New Year festivals, 

Christmas parties.  

       (2)Poor counseling process - There are number of 

weaknesses in available counseling process as presented early. 

For it suggestion is make it in active way, by using techniques 

such as hire good counselor, hire counselor as a third party, do 

not influence the activities of counseling by rules and regulations 

of the Army, give a freedom to counselor to do counseling 
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sessions successfully, do not involve senior officers to 

counseling process, create better environment and place to do 

counseling 
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    Abstract- The heat shock response is seen when cells are 

exposed to extremes of thermal environment, which may be 

acute or chronic. The heat shock response is featured by 

increased expression of heat shock proteins (HSPs). One such 

key stresses is extreme cold environment as seen in Antarctica. 

The Antarctic continent on the planet Earth is full of 

environmental challenges. It is considered as natural stress 

model. The objective of this study was to study the effect of 

chronic cold environment on HSP levels. Seventeen healthy men 

of XXVI Indian Antarctic expedition with mean age of 

39.7±1.95 years and age ranged from 29 to 56 years participated 

in this study. Antibodies of IgG, IgA and IgM classes against 

HSP65 were investigated by indirect ELISA method. Samples 

were collected in 2 phases. In phase-1, pre-expedition samples 

were collected before leaving to Antarctica at National Center for 

Antarctic and ocean research (NCAOR), Goa. In phase-2, end 

expedition samples were collected after 11 months of stay in 

Antarctica in an Indian permanent station (Maitri) during polar 

days. The raw data on analysis using statistical tool revealed that 

the anti-HSP65 IgM antibody were significantly elevated (p= 

<0.001). It was observed that the anti-HSP65 antibodies were 

increased in expedition members compared with the control 

group who stayed in India. The present study concluded that HSP 

expression increased in Indian Antarctic expedition members 

who were exposed to chronic cold stress in Antarctica. 

 

    Index Terms- HSP65, Chronic cold stress, Antarctica, 

Immunological response.  

 

INTRODUCTION 

 

tress are of various types. They are physical stress, chemical 

stress, biological stress and psychological stress. Physical 

stresses are due to heat, cold, ultraviolet radiation, noise and 

vibration. One of the key stresses in Antarctica is cold stress. 

With its long winters of unremitting darkness, cold and isolation, 

Antarctica is perhaps the harshest sustained human environment 

on earth. The environment is very challenging and Antarctica is a 

natural Laboratory in human response to sustained physiological 

and emotional stresses. Changes in cardiovascular system, 

endocrine function, immunology and psychological adaptation 

have been studied in Antarctica. Stress factors are also postulated 

to induce the expression of certain proteins called heat shock 

proteins. 

Heat Shock Proteins (HSPs) are the most phylogenetically 

conserved, ubiquitous, intracellular molecules (1). HSPs were 

first discovered in 1962 by Ritossa and co-workers in overheated 

Drosophilia melanogaster larvae (2). However the term heat 

shock proteins is a misnomer, as they are induced not only by 

heat shock but also by cold environment. These proteins are also 

expressed under various stressful conditions including 

pathological, environmental and physiological insults (3, 4). 

They are induced by wide range of cellular insults like oxidative 

stress, nutritional deficiencies, ultraviolet irradiation, exposure to 

chemicals, bacterial infection, viral infection, necrosis etc. (5). 

HSPs are found in all eukaryotic cells, which protect the cell 

against stress factors such as thermal stress, hypoxia, 

hypoglycemia and hormonal changes by initiating its synthesis. 

Based on their molecular weight these proteins are classified into 

six families viz., Hsp10, Hsp40, Hsp60, Hsp70, Hsp90 and 

Hsp100. HSPs function as molecular chaperones in numerous 

processes such as folding and unfolding of proteins, assembly 

and disassembly of protein complexes and antigen processing 

under physiologic and stress conditions (6). Recent research have 

shown that HSPs in extracellular compartment elicit different 

functions like antigen presentation, intercellular signaling, and 

induction of production of cytokines which mediate immunity. 

HSPs represent as prominent antigens in several infectious 

diseases and autoimmune diseases and thereby mediate humoral 

and cellular immune response. HSPs are increased in 

autoimmune arthritis (7), Guillian-Barré syndrome (8), 

atherosclerosis (9) and multiple sclerosis (10). 

 

Thermal stresses trigger a complex program of gene expression 

and biochemical adaptive responses (11). The ability to survive 

and adapt to thermal stress appears to be a fundamental 

requirement of cellular life. Changes in gene expression are an 

integral part of the cellular response to thermal stress. HSPs are 

perhaps the best-studied examples of genes whose expression is 

affected by heat shock. Induction of HSP synthesis is 

transcriptionally regulated both in prokaryotic and eukaryotic 

cells. In prokaryotic cells, sigma 32 acts as a positive 

transcription factor for heat shock protein expression (12). In 

eukaryotic cell Heat Shock factor I (HSF-I) acts as a transcription 

factor.  

 

McClung, Yamada and coworkers in their study of HSP gene 

expression in peripheral blood mononuclear cells from human 

subjects participating in a 10-day heat acclimatization protocol 

s 
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showed that levels of HSP72 and HSP90 were  increased by 

17.6 ± 6.1% and 21.1 ± 6.5% respectively (13, 14). In another 

study when subjected to whole-body heat stress (sitting in a heat 

stress chamber for 30 minutes at 73°C) there was increase in 

Extracellular HSP72 (15). In industrial workers working in an 

environment with extreme heat, antibodies to HSP27 and HSP70 

was significantly higher (16). Similarly even at 32°C a cold-

stress response is elicited and several genes are activated in 

mammalian cells. The induction of HSPs in brown adipose tissue 

in mice exposed to cold ambient temperature was shown to be 

mediated by norepinephrine released in response to cold (17). In 

human skin biopsies exposed to 4
0
, 15

0
, 20

0
, and 37°C for 1 h it 

was found that at 15
0
C and below there was increased synthesis 

of HSP72 and HSP90 in human keratinocytes (18). Previous 

studies done in Antarctica mud clam, zebra fish, and insects have 

shown an up regulation of HSP. As per our knowledge there are 

no studies done in humans to study the effect of chronic cold 

environment on HSPs in Antarctica. Therefore we hypothesize 

that cold stress in Antarctica will cause an increase in HSP levels 

in humans. Therefore the aim of this study was to assess the 

correlation of cold stress on HSP expression by assessing IgG, 

IgA and IgM antibodies towards HSP-65 in the serum of 

Antarctica expedition team members. 

 

 

MATERIALS AND METHODS 

 

The study group consisted of 17 members of XXVI Indian 

scientific expedition to Antarctica who were screened for 

medical and psychological abnormalities prior to selection. The 

study was conducted in two phases. In phase-1(Jan 2007), the 

baseline data (pre-expedition samples) were collected before 

leaving to Antarctica at National Center for Antarctic and ocean 

research, Goa. In phase-2 (Dec 2008), end expedition samples 

were collected after 11 months of stay in Maitri, Antarctica 

during polar days. Fasting state venous blood samples from 

antecubital vein were collected and centrifuged. Further the 

serum was stored in vacutainer and preserved at a temperature -

24
0
C. On completion of expedition the phase 2 samples were 

brought back to NIMHANS microbiology lab for analysis. In 

Antarctica (Schirmacher Oasis) the average temperature during 

summer and winter range was +5
0
c to -15

0
c and -10

0
c to -30

0
c 

respectively. Seventeen non-diseased healthy serum samples 

(Blood Bank, NIMHANS) served as control group. 

 

Enzyme-Linked Immunosorbent Assay (ELISA) procedure: 

Antibodies of IgG, IgA and IgM classes against HSP-65 were 

investigated by indirect ELISA method in serum of pre-

expedition, end-expedition, and control samples. ELISA plates 

(Maxisorp; Nunc, Roskilde, Denmark) were coated with 50μl of 

HSP-65 (20 ng/ml) in phosphate buffered saline (PBS) by 

incubating overnight at 4 °C. (HSP-65 courtesy of van Embden). 

After washing three times with PBS containing1% Tween20 

(PBST), the plates were blocked with 1% fat free milk (Anik 

spray, India) in PBST at 37 °C for 2 h in a moist chamber. 

Diluted serum samples (1:500) in 1% milk-PBST were added in 

duplicates, 50μl/well and incubated at 37 °C for 2 h in a moist 

chamber. After washing with PBST (×7), peroxidase-conjugated 

specific anti-human IgG, IgM or IgA (Dako, Denmark; 1:5000 

for G and 1:1000 for A and M) in 1% milk-–PBST was added 

(50μl/well) and the plates were incubated at room temperature 

for 90 min. The plates were then washed with PBST (×7) and 

added with peroxidase substrate and ortho-phenylenediamine 

(OPD) chromogen (Sigma, USA) in citrate phosphate buffer and 

incubated for 15 min. at room temperature. The reaction was 

stopped using 50μl of 2NH2SO4 and absorbance was read at 492 

nm as optical density (OD). 

 

Statistical analysis 

Relevant descriptive statistical analysis was done using 

Microsoft ® Office Excel® 2013 Professional. Data were 

expressed as mean ± SD. Paired sample correlation test was used 

to compare anti HSP 65 antibodies levels in pre-expedition and 

end-expedition samples.  Independent samples T-test was used to 

compare anti HSP65 antibodies levels between the serum of 

expedition members and the control group.  A ‘P’ value <0.05 

was considered as statistically significant. Statistical analysis was 

done using SPSS Version software (version 16.0, SPSS Inc., 

Chicago, Illinois). 

 

 

RESULTS 

 

The mean age of 17 subjects was 39.7±1.95 years. The age 

ranged from 29 to 56 years. The Mean BMI was 24.81 kg/m
2
 and 

BMI ranged from 21.1 to 27.7 kg/m
2
. Anti-HSP65 kDa 

antibodies in the serum of pre-expedition samples (n=17), end-

expedition samples (n=17) and control samples (n=17) were 

detected by ELISA method using antibodies of IgG, IgA and 

IgM classes. The Mean ± SD of IgG, IgA and IgM classes during 

pre-expedition and end- expedition are tabulated in Table 1. The 

significant rise at end- expedition values were observed in IgG 

and IgM vales as shown in Table 1.  

 

Table 1. Paired Samples Statistics 

  N Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

Pair 1 Pre expedition IgG 17 0.81 0.21 0.05 

End expedition IgG 17 0.91 0.34 0.08 

Pair 2 Pre expedition IgM 17 0.79 0.36 0.09 

End expedition IgM 17 0.83 0.38 0.09 

Pair 3 Pre expedition IgA 17 0.24 0.06 0.02 

End expedition IgA 17 0.27 0.14 0.03 

 

The paired samples correlations between the pre-expedition and 

end expedition values of IgG, IgA and IgM classes are tabulated 

in Table 2. The IgM values was found to be positively correlated 

and was statistically significant (p <0.001) as shown in Table 2. 

 

Table 2. Paired Samples Correlations 

  N Correlation p-value 

Pair 1 Pre expedition IgG & 

End expedition IgG 17 0.088 0.737 

Pair 2 Pre expedition IgM & 

End expedition IgM 17 0.899 <0.001 
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Pair 3 Pre expedition IgA & 

End expedition IgA 17 0.719 0.001 

The individual optical densities of the IgG, IgA and IgM classes 

of expedition members and the control group at the end-

expedition were compared and are depicted in scatter graph in 

Figure 1. IgM showing significant rise.  

 

 

DISCUSSION 

 

In this study we have investigated the immune responses of IgG, 

IgA and IgM classes towards HSP65 in the serum of pre-

expedition and end-expedition samples of expedition members. It 

has been observed from the results that the anti-HSP-65 antibody 

especially IgM was highly significant (p= <0.001) in the end-

expedition samples compared with pre-expedition samples. This 

shows that HSP expression increases in conditions of stress like 

extreme cold environment like Antarctica. However, in healthy 

control samples the anti-HSP antibody expression was limited. 

 

HSPs are induced when a cell undergoes various types of 

environmental stresses like heat, cold and oxygen deprivation. 

One such key stress factor is extreme cold environment like that 

seen in Antarctica. In Antarctica (Schirmacher Oasis) the average 

temperature during summer and winter range was +5
0
c to -15

0
c 

and -10
0
c to -30

0
c respectively. Currently, the physiological 

mechanism(s) underlying increased HSP synthesis in cold 

environment is not known. The possible reason for increase in 

HSPs could be due to following reasons. It is seen that when 

cells are exposed to cold stress there is denaturation of proteins 

(19, 20), and increased flux of non-native proteins which if left 

unprotected results in misfolding and aggregation of proteins. 

The presence of abnormally folded proteins in a cell may be a 

key signal for the transcriptional activation of HSP genes. 

Thermally denatured or otherwise misfolded proteins induce the 

synthesis of Hsp70 via a biochemical mechanism involving 

HSF1, which is a transcription factor (21, 22). HSF1 is normally 

maintained in an inactive conformation in the cytosol because it 

is bound to Hsp90, Hsp70, or other molecular chaperones (23). 

In the presence of denatured proteins, these chaperones release 

HSF1 to bind to the hydrophobic regions of the unfolded 

proteins. This frees HSF1 to trimerize, enter the nucleus, and 

binds to specific DNA sequence of the promoter region called 

heat shock element (HSE) and activate the transcription of HSP 

genes (22). Expression of HSPs has been correlated with cold 

stress in plants, insects, and rodents (24) which is in accordance 

with the present study. 

 

In a study carried out by Liu and co-workers, they have found 

that transient cold shock at 4
0
C did not induce the HSP response 

in human fibroblasts and HeLa cells but upon recovery at 37
0
C, 

the HSF-1 mediated induction of HSP70 and HSP90 was 

observed which is in contrast to our findings (18). It was 

proposed that the severe cold exposure activates signals for a cell 

stress response and also interferes in the process such as 

transcription and translation as to preclude stress protein 

expression until rewarming occurs. Cold exposure leads to 

generation of free radicals and other toxic metabolites that are 

capable of inducing stress response. 

 

 As molecular chaperones, HSPs participate in the folding of 

misfolded proteins. HSPs also confers thermo-tolerance to cells 

and organisms by preventing denaturation and aggregation of 

cellular proteins (25). Members of the HSP 70 family of proteins 

for example have been shown to interact with nascent 

polypeptide chains and prevents them from aggregation (26). 

This functional role of HSPs is consistent with the observation 

that many of the stress conditions which produce heat shock 

response has the ability of either damaging proteins directly or 

causing cells to synthesize or accumulate aberrant proteins. 

Perhaps the increased accumulation of abnormal proteins signals 

the need and thus the induction of HSPs. Given that cold can 

denature protein and denatured protein can induce the heat shock 

response.  

 

In our study the results revealed that anti HSP65 antibodies were 

highly significant in expedition members compared with the 

control group. This means that there was increase in HSP levels 

in expedition members due to various stresses in Antarctica. This 

shows that expedition members were more stressed than the 

control group.  

 

 

LIMITATIONS 

 

The subjects were not exposed to cold stress throughout the day. 

On an average they were exposed to higher degree of cold stress 

for about 3-4 hours per day as they were inside the controlled 

environment in the station. They were also subjected to other 

stressors like isolation, alteration of circadian rhythm in polar 

night and polar days, preserved & desiccated food, separation 

from family etc. Post expedition analysis was not carried out, 

which would have given the degree of changes in HSP levels 

after returning to tropical temperature. Correlation with other 

biochemical stress markers were not done.  

 

                     End-exp  Control  End-exp  Control  End-exp   Control 

                                 IgG          IgG       IgM         IgM       IgA        IgA 
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CONCLUSION 

 

In this study we found that there was significant increase in the 

HSP65 (IgM) in the expedition members of XXVI Indian 

Scientific expedition to Antarctica in response to 11 months 

exposure to chronic cold stress. However, further studies in 

Antarctica on larger sample size, and post expedition 

immunoglobulin levels would play a vital role in understanding 

the mechanism of alterations of molecular chaperones levels and 

to rule out the role of other possible factors involved in elevated 

level of HSP. 
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Abstract- Since 1993, the vertical directional solidification 

(VDS) technique has been shown experimental evidences for the 

total detached growth for InSb/GaSb ingots grown- without seed, 

without wall contact, without coating and without external 

pressure. Detached growth and apparition of spontaneous gap 

performs a trick to the entire ingot by the self-detached growth 

and self-pressure difference. Among the ingots grown by VDS 

technique, 80% ingots slide out easily, 15% ingots were 

entrapped in the conical region of the ampoule, and 5% ingots 

were attached to the ampoule wall. Three types of detached 

growths have been investigated. Concepts of meniscus 

conversion from concave to convex and concave crystal-melt 

interface shape have been predicted from the strong evidence of 

experimental analysis. Experimental statistics for the detached 

growth and its mystery of the four decades is unfolded. The 

qualitative physical model has been proposed on the basis of 

experimental statistics as “A new crystal growth process” 

 

Index Terms- A1. Electronic materials, A1. Semiconductors, B1. 

Crystal growth, B1. Solidification, C1. Etching, C1. Optical 

microscopy, D1. Crystal structure, D1. Hall Effect 

 

I. INTRODUCTION 

1.1 Crystal growth in space 

he vision and mission of manufacturing perfect crystals in 

space began in the 1960’s in the Apollo era and manufacturing of 

semiconductor materials continued in the 1970’s. On the earth, a 

major problem in semiconductor device manufacturing was 

variation in impurity doping on both macroscopic and 

microscopic scales. Directional solidification in microgravity has 

repeatedly showed detachment of solids that grew without 

complete contact with the ampoule wall. In occurrence of 

detachment, dislocation densities were greatly reduced, and the 

nucleation of new grains and twins were sometimes completely 

eliminated. In 2001, reports were published on “Microgravity 

effects on materials processing: A review” by Wilcox and Regel. 

A comprehensive survey of the detached crystal growth in 

microgravity is cited in literature [1]. 

 

1.2 Detached crystal growth 

      The detached growth was first observed spontaneously in 

space experiments performed on NASA Skylab-III mission-1974 

[2]. It was established that diffusion-controlled, steady state 

segregation was achieved during InSb and InSb:Te solidification, 

which never accomplished on earth. A mechanism involving the 

semiconductor growth angle, its wetting angle at the crucible 

wall and the crucible surface roughness is reported for de-wetting 

of InSb in microgravity by Duffar et.al. [3]. Regel and Wilcox 

[4] had proposed the Moving Meniscus Model (MMM) to 

explain the detached phenomenon. In MMM, there is a gap 

between the ingot and the ampoule wall, but the melt remains in 

contact with the ampoule wall [5]. The pressure difference is 

developed by entry of dissolved gas into the gap, which is 

rejected by the growing solid, and released across the meniscus. 

Duffar et.al. [6] performed solidification of InSb, GaSb and 

GaInSb alloys under microgravity condition to study the 

chemical segregation. On the basis of experimental result, 

semiconductor could have high contact angles due to slight 

pollution (Duffer) of gases. Another phenomenon based on 

pressure difference between the hot and cold sides of melt 

(Wilcox) were proposed for the thermodynamic wetting angle. 

Therefore, these two mechanisms can lead to steady state de-

wetting as observed experimentally- first by a high contact 

angles due to pollution and second by a high pressure at the cold 

side. The gap width and the gas pressure practically never been 

measured in space experiment, though, it is proposed the de-

wetting phenomenon on earth with help of an excess gas pressure 

at the cold side [7].  Remarkable progress and impressive 

achievements made in detached bulk crystal growth during the 

last decade are compiled in the recent book [8, 9].  

   

 

T  
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Fig.1 Schematic drawing shows the ingot growth process into Vertical Bridgman, Czocharlski and Vertical directional 

solidification. It also shows typical detached growth inside ampoule and its free movement for the ingot grown by VDS technique.  

Inset is the furnace temperature profile for different set temperature for 550, 750, 850 degrees and its respective temperature 

gradient. 

 

1.3 Detached growth models   

      The progresses made in models of the detached crystal in last 

decade have been given in [5, 7, 10-12]. For detached growth, 

three models are considered in our research work, i.e. i) Moving 

Meniscus Model by Wilcox and co-workers [4, 5], ii) Capillary 

Model by Duffar and co-workers [5, 6], and iii) Thermo-

Capillary model by Derby and co-workers [12]. The capillary 

model based on hydrostatic approximation of the free surface and 

the static meniscus is described by the Young (1805) and Laplace 

(1806) capillary equation. A comprehensive detached crystal 

growth models are cited in literature [13-24]. 

 

 

 
Fig.2 Typical detached ingots grown by the VDS technique: 1) InSb:Tl, 2) InSb:Bi, 3)  InSb:Te, 4) GaSb:Se,  5) GaSb:Mn, 6) 

GaSb:In. All the ingots growth was carried out at the optimized growth conditions and parameters (see Table-1). The free 

movements of the ingots are seen into the sealed ampoules. The ingot is taken out from the ampoule shows the smooth and dull 

surfaces and the last grown shape of ingot is convex (cap) in all the detached growths. The ampoules show thin blackish oxide 
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layer, which acts as the encapsulation on ingot surfaces. Thus it assists to satisfy the detached condition by increase in thermal 

contact angle so that the detached growth occurs spontaneously into VDS growth process. 

 

 1.4 Crystal growth process in VDS 

      Detached growth in vertical directional solidification (VDS) 

technique is experiment effort for the bulk crystal growth process 

in terrestrial laboratory. Experimental results from 1993 have 

been reported in initial publishing [25] and Indian patent [26]. It 

showed enhancement in crystals quality: InSb [27], InSb:Te [28], 

InSb:Tl [29], InSb:Ga [30-31], InSb:Bi [32], InSb:N [33], GaSb 

[34], GaSb:Mn [35], GaSb:In [36], GaSb:Se [37] and 

improvement in physical properties [38].  

 

II. EXPERIMENTAL PROCEDURE 

2.1 Bulk crystal growth process 

      The classical methods of melt growth are Czochralski (CZ) 

and Vertical Bridgman (VB), see Fig.1. In crystal growth by 

Czochralski method, the periodic variations in impurity 

concentration are grown because of the rotation of the crystal, i.e. 

rotational striations. The closely spaced striations in both 

Czochralski and Bridgman-grown crystals have grown by 

buoyancy-driven convection. This leads to the thermal stress, 

which increases defects and dislocation density. To reduce the 

defect density in bulk materials, a modified crystal growth 

process is necessary. VDS technique for the growth of detached 

bulk crystals of high quality has been proposed. Detached growth 

in VDS depends on the ampoule cone geometry, filled inert gas, 

thermal field, capillarity effect, thermocapillary effect, self-

detachment and self-pressure differences. VDS technique could 

be an innovative effort to grow bulk crystals of the high quality. 

The experimental observations into VDS have been explained 

similar to that used to predict the influence of gravity on 

detachment.  

 
Fig.3 The graph is plotted for the ingot length against diameter of the ingot at macro level. It shows the constant gap of nearly 159 

μm measured at the four different position of the ingot along the ingot axis. The gap is measurement from the ampoule ID and the 

ingot diameter variation position A-D (in four colours A, B, C, and D) 

 

 2.2 The crystal growth process in VDS 

      The source materials of high purity (5N, AlfaAeser) were 

used in stoichiometric proportion for the undoped and doped 

InSb/GaSb growth by the VDS technique [25-38]. The typical 

seven steps furnace temperature profile of the growth was - i) 

Furnace temperature was raised in  3 hours to set temperature 

(150
0
C above m.p.), and the source materials sealed into ampoule 

(argon pressure 200-300 torr) were kept for congruent mixing at 

this temperature for 12 hours. ii) Ampoule was lowered in 3 

hours to 50
0
C above the melting point of the material GaSb 

(712
0
C) and InSb (525

0
C). iii) For the thermal stability 

temperature was maintained for 3 hours. iv) Growth parameters: 

growth time ≈20 hours (crystal diameter 10-22mm and length 

60-65mm), the ampoule transition rates (3-7mm/h), and rotation 

speed (10-20 rpm). For the crystal growth process, ampoule 

filled with melt was slowly translated downward with the tapered 

end towards cold zone which acts as the spontaneous centre of 

nucleus formation, Fig-1. Melt freezes and self-detaches from the 

wall of ampoule and spontaneously self-pressure difference is 

developed into the gap. The solidification at low rate assists to 

control the heat flow and heat transfer. v) Ampoule was lowered 

in 3 hours to 400
0
C, and vi) kept at this temperature for 3 hours. 

vii) Furnace set temperature was lowered to 300
0
C and then 

switched off for natural cooling. Rotation was continued during 

growth at the constant speed for congruent mixing of source 

materials. For analysis of the detached growth, 35 InSb (Fig.2, 1-
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3) and 37 GaSb (Fig.2, 4-6) ingots were grown. Experimental 

optimized growth parameters confirmed from the growth of 72 

ingots showed in Table-1. It has been investigated that 80% 

ingots slide out easily from the ampoules, 15% ingots were 

entrapped into conical region, and 5% ingots were attached to the 

wall of ampoule.  

 
Fig-4 Growth morphology along the ingot axis for Ga doped InSb bulk crystals. It also shows the solid drop at the end due to the 

concentration difference. The dislocations are not seen at the edge of the periphery of the samples. There are tiny voids are seen 

due to the presence of bubbles in some growth. 

 

2.3 Detached growth process in VDS  

      In the growth process, furnace setting temperature is 150
0
C 

above the melting point of the source material with the maximum 

melting point and maintained constant throughout the ingot 

growth, so that crystal-melt boundary is steady and stable at the 

melting point. Steady and stable axial temperature gradients at 

difference set temperatures showed in Fig-1, and radial 

temperature gradient is 2.5
0
C/cm. There is no temperature 

fluctuation as it is controlled by PID controller with variation +1 

or -1 degree. The presence of argon gas stimulates to process of 

the spontaneous pressure difference into the gap which helps for 

the detached growth. The argon gas, which was trapped at the 

bottom of conical ampoule shape at the beginning growth 

process, did not balance the sum of hydrostatic melt pressure, 

and the weight of the melt on the meniscus. But after reduction in 

the melt height the argon pressure did balance the mentioned sum 

by meniscus surface tension effect, and the detached growths 

originate into the tapered ampoule. This argon gas pushes melt 

away from the wall of ampoule, thus the free surface/meniscus 

forms. In the process of lowering the melt filled ampoule from 

high temperature to low temperature region of the furnace, when 

its tip reaches just below its melting point, the free molecules of 

tiny melt freezes away from the ampoule wall at the beginning 

and forms solid. This is the first step of detached ingots growth 

which acts as the seed, i.e. growth without a seed. At this 

position the preferential orientation growth of ingot is promoted 

spontaneously. This process is continuously propagated till 

growth complete. Thus a gap between the freezing solid and wall 

of the ampoule arises spontaneously by the existence of wide free 

surface area Fig-2. It is the balance between gravity, surface 

tension and liquid pressure which can result in the displacement 

of a fluid in narrow capillary tubes in which displacement depend 

on surface tension and geometry of the ampoule.  
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Fig-5 The physical property variation along the ingots growth axis for the Ga doped InSb ingots. The ingots showed the conversion 

of charge carrier from p-type to n-type along the growth direction from tapered end of the ingots. The melting point of GaSb is 

higher than the InSb, therefore, near conical side freeze growth showed the GaSb solidification. Indium (In) incorporation 

increase as the growth proceeds and finally the concentration of InSb freezes. Dotted lines are for pure binary material of InSb 

and GaSb. 
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Fig-6 Experimental results of the carrier concentration and mobility, and their correlation with the conversion of meniscus from 

concave to convex (yellow to red colors) at the steady and stable interface is shown in above diagram. At the ingots end there is 

convex cap (seen from top). The interface concavity also decrease along the growth axis. The nature of Hall measurements along 

the growth axis is shown in graph for mobility versus growth distance. All detached ingots grown by VDS showed similar nature. 

The number one represent for the undoped InSb ingots growth while other numbers are for doped growths. Doping decreases the 

mobility of ingots. Similar trend of growth is also observed for GaSb ingots growth. 

 

 2.3 Characterization of the as grown ingots 

       The ingots were cut perpendicular to the growth direction to 

obtain 500μm thick substrates and then the polished (sample 

dimension 5x10x10mm
3
) were used for the analysis. The 

substrates surfaces were cleaned with usual cleaning methods. 

For the growth morphology, samples of (220) orientation were 

etched by CP4 and modified CP4 solutions for the etch-pit 

density (EPD). Surface defects were identified with Scanning 

Electron Microscopy (SEM) and composition by Energy 

dispersion analysis by X-Ray (EDAX). The crystals quality and 

lattice parameters were determined by the X-ray diffractometer 

(XRD). Energy gap is determined by Fourier Transform Infrared 

(FTIR) spectroscopy. Raman spectroscopy and Micro-hardness 

were studied for quality identifications. Hall - van der Pauw 

measurements used for the electro-physical properties. In all 

ingots, the last frozen melt showed the convex shape, i.e. cap of 

ingots. Some caps with the off-white band and some caps with 

blackish band near the ingot cap.  

 

III. RESULTS AND DISCUSSION 

3.1 Diameter measurement of the detached ingots  

       Detached growths under terrestrial conditions in VDS 

technique have been accomplished (experienced since 1993). In 

these experiments, it is investigated that the ingots come out of 

the ampoule easily as diameters of the ingots were smaller than 

the inner diameter of the ampoule by differential thermal 

dilatation Fig-2, 3. It also shows gap width variation, and its 

surfaces were dull and melt did not sticking to the wall of 

ampoule Fig-2, 4. These ingots were grown without the seed, 

without contact to the ampoule wall, without ampoule coating, 

and without the external pressure. It is investigated [25-38] that 

the as grown ingot moves freely inside the ampoule and it is 

repeatable and reproducible. Thus the term detached growth is 

used. In VDS, three gap growths are investigated i) a gap 

constant, ii) a gap decreases and iii) a gap increases  
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Fig-7 The measured physical properties along the ingots growth and its relation with the meniscus and interface shape. It is 

corelated with the experimental measured mobility along the growth axis and then predicted the shape of meniscus and interface 

on the bases of crystal quality and experimental result. Its comparision with physical properties is considered in Fig-6. Pyhsical 

properties enhancement are also published in our references. 

 

3.2 Growth morphology 

       The analysis of the doped InSb/Gasb ingots showed the 

variation in doping < 10% and dislocation density is 10
5
 cm

2
 at 

the initial growth (tapered end) then it is decreased along the 

crystal axis, it reaches <10
3
 cm

2
 in the middle of the ingot and 

then slightly increases towards ingot  cap. In detachment, the 

dislocation and defects are not grown at the edge of the substrate 

but the growth pattern is grown at the centre in some ingots. The 

growth morphology of In0.5Ga0.5Sb along the crystal axis is 

shown in Fig-4. It shows improved crystallanity of ingots due to 

the large grain size and increased in this size after the shoulder of 

the ingots. 

 

3.3 Physical measurements 

       The enhancement in physical properties of crystals grown in 

VDS technique (reported in our references) has been confirmed 

by SEM, EDAX, XRD, FTIR, Raman spectroscopy, and Vicker 

microhardness test measurements, and these results have been 

published elsewhere [38]. Hall van der Pauw measurements 

showed the interesting conversion of charge carriers from p-type 

to n-type along growth direction for the In0.5Ga0.5Sb bulk ingot 

growth as shown in Fig-5. 
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Fig-8 Enlarged sections of tirade (triple point O, hollow white dot in joint of dark arrows). The three process of gap variation are 

predicted on the basis of experimental measured gap width. Pm: pressure above melt, Pgap: pressure in gap, 1: Θc- equilibrium 

contact angle, Θd: dynamic contact angle, 2: α – Ingot growth angle, 3:Θ: Angle (in melt) between SG and LS, 4: ψ - Angle into 

melt between LG and LS. Ψ = Θ + α, this relation depends on the movement of phase frame. The upward arrow indicates the 

growth direction. The bold straight dark line at left of each diagram represents the outer surface of the ampoule. For constant 

triple vector, gap is constant, if these vectors moves inside the melt then gap increases while it moves towards the wall of the 

ampoule it result in decrease in gap. 

 

IV. THE PHYSICS BEHIND DETACHED GROWTH 

       Since for four decades detached growth is observed in 

microgravity gravity experiment four decade earlier and it could 

explore the new outline of the crystal growth science and 

technology. However, the initiation of detached growth 

mechanism is yet comprehends inadequately. The molecular 

interactions and interfacial phenomenon are not influenced by the 

gravity. Reduction of melt flows in microgravity and reduced 

gravity could help to differentiate the bulk surface phenomenon, 

and the quantitative knowledge in terrestrial growth technology 

is in progress. Unfortunately, none of the models cited concur 

with the correlation to published VDS experimental results as 

VDS some growth parameters differs with that modeling data.  

 

4.1 Stable and steady meniscus and concave interface position 

       At the position of melting point of materials, there is a melt 

above the interface and solidified crystal below it. Growth 

process is at the stable and steady – meniscus with concave 

crystal-melt interface, Fig.6. Evidence of undoped and doped 

InSb/GaSb detached ingots based on Hall measurements, carrier 

concentration and mobility, a model is predicted for meniscus 

conversion from concave to convex shape along the crystal axis 

(yellow to red color) at steady position Fig-6. Hall mobility along 

crystal axis and its statistical analysis is used to predict a model 

for mobility relation with the meniscus and interface along the 

crystal growth axis, Fig-7. The physics of detached crystal 

growth process in VDS experiment is explained and the process 

of gap constant, gap increase and gap decreased showed in Fig-8.   

 

Table-1 Experimental optimized growth parameters 

 

       In this table, optimized data has been confirmed by the seventy two experiments of InSb and GaSb ingot growths by VDS. It has 

been shown the experimental evidences for the emergence of the detached growth and gap formation. 
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Growth data Growth 

rate 

mm/h 

Rota- 

tion  

rate 

 rpm 

Tempe- 

gradient 

Axial 
O
C/cm 

Tempe- 

gradient 

Radial 
O
C/cm 

Filled gas 

pressure 

Torr 

Cone 

angle 

 
0
θ 

Growth 

period 

hrs 

Conve-

xity  

ingots  

mm 

Optimum 

growth 

value 

 

3-10 

 

10-15 

 

15-35 

 

2.5 

 

200-300 

 

55-75 

 

65-70 

 

1- 2 

 

       Table.1: The optimizations of crystal growth parameters have been arrived after the growth of undoped and doped for the 

InSb, and GaSb growths in above table.  From these parameter ranges, we have performed seventy two growths out of these ingots 

several ingots showed detached growth for entire ingot with enhancement in crystallography and physical properties [25-38]. For 

detached growth in VDS, there are growth condition such as interface position into furnace should be steady and stable state, 

interface always concave with respect to the melt, melt height decreases with reference to up-word crystal growth, no fluctuation 

into the set temperature, temperature gradients of the set temperature should stable, no fluctuation into the growth rate and the 

filled argon should be of <20ppm of oxygen contains. 

 

       The meniscus shape is unstable when θc + α < π, and stable 

when θc + α > π, θc: Young thermal contact angle, α0: 

equilibrium growth angle, α: growth angle during ingot process 

[20, 21]. This is in good agreement with VDS grown InSb and 

GaSb ingots. The typical gap constant of nearly 159μm showed 

in Fig-3. The higher surface tension gradient moves towards the 

lower surface tension gradient from the meniscus to the interface 

in the melt with the growth morphology away from edge of the 

ingots, Fig-4. Similar to a thermocapillary model for 

temperature-dependent surface tension effects at the melt 

menisci, the gap variation shows signs of strong free surface that 

extends into the melt. All detached growth showed the decrease 

in a gap near convex cap (increase in crystal radius) and the cap 

of ingot covered with blackish color. The gap width predicted by 

models cited in literature and that shown by VDS experiments 

are in good agreement. The variation in diameter versus ingot 

length at micro level at four different places beyond cone is 

plotted along the ingot. The variation in diameter is of the order 

of~18μm along ingot axis (similar to profilometer). This is due to 

the changes in dynamic pressure Fig.3.  

 

V. CONCLUSION 

       Overall statistical analysis of experimental result of the 

crystal growth process by VDS is reported in our references. The 

measured three gaps and prediction based on the gap variation 

are relevant to the experimental data. In terrestrial laboratory 

conditions, the pressure difference is changed during the growth 

to counter balance the difference in static pressure originate  by 

the decrease in melt height as progress in ingot growth. Forces at 

meniscus are in balance when the sum of static capillary forces 

and the melt weight is equal to the self pressure difference, which 

is a necessary condition to be satisfied into VDS technique to 

exist the gap. Self controlling pressure difference and self 

detachment as a function of gap width in the detached growth has 

been emerged. Crystal growth by VDS is reproducible, reliable 

and ensures the enhancement in crystal quality with high yield 

and seems to be more profitable for commercial method. 
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Abstract- In most of the emerging networks the main problem is 

based on broadcasting a data to a remote cooperative group in 

efficient and secure manner. To overcome the limited 

communication from the group to the sender, the unavailability 

of fully trusted key generation center and the dynamics of the 

sender we proposing a hybrid of traditional broadcast encryption 

and group key agreement. In this system, each member maintains 

a single public/secret key pair. When seeing the public keys of 

the members, a remote sender can securely broadcast to any 

subgroup. Following this model, we introduce a scheme that is 

proven secure in the standard model. In this, even if non-intended 

members collude, they cannot extract any useful information 

from the transmitted messages. After the public group encryption 

key is extracted, both the computation overhead and the 

communication cost are independent of the group size. It is very 

strong security against collusion, constant overhead, and also our 

protocol is a solution to many applications. 

 

Index Terms- Access control, broadcast, cooperative computing, 

key management. 

 

I. INTRODUCTION 

n many newly emerging networks, there is a need to broadcast 

to remote cooperative groups using encrypted transmission. 

Examples can be found in access control in remote group 

communication arising in wireless mesh networks (WMNs), 

mobile ad hoc networks (MANETs), vehicular ad hoc networks 

(VANETs), etc. WMNs have been recently suggested as a 

promising low-cost approach to provide last-mile high-speed 

Internet access. A typical WMN is a multihop hierarchical 

wireless network. The top layer consists of high-speed wired 

Internet entry points. The second layer is made up of stationary 

mesh routers serving as a multihop backbone to connect to each 

other and Internet via long-range high-speed wireless techniques. 

The bottom layer includes a large number of mobile network 

users. The end-users access the network either by a direct 

wireless link or through a chain of other peer users leading to a 

nearby mesh router; the router further connects to remote users 

through the wireless backbone and Internet. Security and privacy 

issues are of utmost concern in pushing the success of WMNs for 

their wide deployment and for supporting service-oriented 

applications. For instance, a manager on his way to holiday may 

want to send a confidential e-mail to some staff of her company 

via WMNs, so that the intended staff members can read the e-

mail with their mobile devices.  

      A MANET is a system made up of wireless mobile nodes. 

These nodes have wireless communication and networking 

characteristics. MANETs have been proposed to serve as an 

effective networking system facilitating data exchange between 

mobile devices even without fixed infrastructures. In MANETs, 

it is important to support group-oriented applications, such as 

audio/video conference and one-to-many data dissemination in 

battlefield or disaster rescue scenarios. VANETs are designed 

with the primary goal of improving traffic safety and the 

secondary goal of providing value-added services to vehicles. 

 

II. EXISTING AND PROPOSED WORK 

      In this paper the proposed scheme is new key management 

paradigm, allow secure and efficient transmissions to remote 

cooperative groups by effectively exploiting the mitigating 

features and circumventing the constraints discussed above. The 

new approach is a hybrid of group key agreement and public-key 

broadcast encryption. In our approach, each group member has a 

public/secret key pair. By knowing the public keys of the 

members (e.g., by retrieving them from a public key 

infrastructure that is widely available in existing network security 

solutions), a remote sender can securely broadcast a secret 

session key to any intended subgroup chosen in an ad hoc way 

and simultaneously, any message can be encrypted to the 

intended receivers with the session key. Only the selected group 

members can jointly decrypt the secret session key and hence the 

encrypted message. In this way, the dependence on a fully trusted 

key server is eliminated. Also, the dynamics of the sender and 

the group members are coped with because the interaction 

between the sender and the receivers before the transmission of 

messages is avoided and the communication from the group 

members to the remote sender is minimized. For secure   

transmission to remote cooperative groups, a core is to establish 

a one-to-many channel securely and efficiently under certain 

constraints. We observe that the existing key management 

approaches do not provide effective solutions to this problem. On 

one hand, group key agreement provides an efficient solution to 

secure intra group communication, but for a remote sender, it 

requires the sender to simultaneously stay online with the group 

members for multiple rounds of interactions to negotiate a 

common secret session key before transmitting any secret 

contents. This is impractical for a remote sender who may be in a 

different time zone. This situation is further deteriorated if the 

sender is mobile or otherwise dynamic. On the other hand, 

broadcast encryption enables external senders to broadcast to non 

cooperative members of a preset group without requiring the 

I 
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sender to interact with the receivers before transmitting secret 

contents, but it relies on a centralized key server to generate and 

distribute secret keys for each group member. 

 

III. PROBLEM STATEMENT 

      We consider a group composed of N users, indicated by 

{U1,..,UN}. A sender would like to transmit secret messages to a 

receiver subset S of the N users, where the size of S is n<=N. 

The problem is how to enable the sender to efficiently and 

securely finish the transmission with the following constraints. 

 It is hard to deploy a key generation authority fully 

trusted by all users and potential senders in open 

network settings. 

 The communication from the receivers to the sender is 

limited, e.g., in the battlefield communication setting. 

 N might be very large and up to millions, for instance, 

in vehicular ad hoc networks. 

 Both the sender and the receiver sets are dynamic due to 

ad hoc communication. 

 

      According to the application scenarios, there are also some 

mitigating features that may be exploited for solving the 

problem. 

 n is usually a small or medium value, e.g., less than 256. 

 The receivers are cooperative and communicated via 

efficient local (broadcast) channels. 

 A partially trusted authority, e.g., a public key 

infrastructure, is available to authenticate the receivers 

(and the senders). 

 

IV. SYSTEM ARCHITECTURE 

      The system architecture is illustrated in figure. The potential 

receivers are connected together with efficient local connections. 

Via communication infrastructures, they can also connect to 

LAN networks. Each receiver has a public/secret key pair. The 

public key is certified by a certificate authority, but the secret key 

is kept only by the receiver. A remote sender can retrieve the 

receiver’s public key from the certificate authority and validate 

the authenticity of the public key by checking its certificate, 

which implies that no direct communication from the receivers to 

the sender is necessary. Then, the sender can send secret 

messages to any chosen subset of the receivers.      The System 

contains a sender and a number of receivers to receive the 

message. The sender has the authority control to enable the set of 

receivers those who are capable to receive the message. When 

the sender needs to send a message to a group of receivers he 

checks the public key of all receivers with the certificate 

authority. 

 

 
 

Fig. 1. System Architecture 

 

      The certificate authority provides the exact public key of all 

set of receivers to the sender. The sender proceeds with further 

action only after the verification of the public key of the 

receivers. The purpose of our proposed system is to pass message 

with security to multiple receivers .This implements secured 

system using a secrete key for individual receivers such that the 

receiver can decrypt the message only with the secret key. By 

chance if an unauthorized person receives the message it remains 

in the encrypted format. 

 

Main MODULE  

The following list of modules are used, they are 

 Access Control 

 Certificate Authority 

 Information Security 

Access Control 

      The System contains a sender and a number of receivers to 

receive the message. The sender has the authority control to 

enable the set of receivers those who are capable to receive the 

message. A more narrow definition of access control is to only 

cover access approval, whereby the system makes a decision to 

grant or reject an access request from an already authenticated 

subject, based on what the subject is authorized to access.  

      Authentication methods include passwords, biometric scans, 

physical keys, electronic keys and devices, hidden paths, social 

barriers, and monitoring by humans and automated systems. 

Access control systems provide the essential services 

of authorization, and authentication, access approval. 

 

Certificate Authority 

       When the sender needs to send a message to a group of 

receivers he checks the public key of all receivers with the 

certificate authority. The certificate authority provides the exact 

public key of all set of receivers to the sender. The sender 

proceeds with further action only after the verification of the 

public key of the receivers. A Certificate Authority issues digital 

certificates that contain a public key and the identity of the 

owner. The matching private key is not made available publicly, 

but kept secret by the end user who generated the key pair. The 

certificate is also a confirmation or validation by the Certificate 
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Authority that the public key contained in the certificate belongs 

to the person, organization, server or other entity noted in the 

certificate. A Certificate Authority's obligation in such schemes 

is to verify an applicant's credentials, so that users and relying 

parties can trust the information in the Certificate Authority's 

certificates. Certificate Authority’s use a variety of standards and 

tests to do so. In essence, the certificate authority is responsible 

for saying yes, this person is who they say they are, and we, the 

Certificate Authority, certify that. If the user trusts the Certificate 

Authority and can verify the Certificate Authority's signature, 

then he can also assume that a certain public key does indeed 

belong to whoever is identified in the certificate. 

 

Information Security 

      This implements secured system using a secrete key for 

individual receivers such that the receiver can decrypt the 

message only with the secret key. By chance if an unauthorized 

person receives the message it remains in the encrypted format.   

Two major aspects of information security are: 

      IT security: Sometimes referred to as computer security, 

Information Technology Security is information security applied 

to technology. It is worthwhile to note that a computer does not 

necessarily mean a home desktop.  A computer is any device 

with a processor and some memory (even a calculator). IT 

security specialists are almost always found in any major 

enterprise/establishment due to the nature and value of the data 

within larger businesses. They are responsible for keeping all of 

the technology within the company secure from malicious cyber 

attacks that often attempt to breach into critical private 

information or gain control of the internal systems. 

 Information assurance: The act of ensuring that data is not       

lost when critical issues arise. These issues include but are not 

limited to: natural disasters, computer/server malfunction, 

physical theft, or any other instance where data has the potential 

of being lost. Since most information is stored on computers in 

our modern era, information assurance is typically dealt with by 

IT security specialists. One of the most common methods of 

providing information assurance is to have an off-site backup of 

the data in case one of the mentioned issues arise. 

 

V. KEY MANAGEMENT 

      The Key management two type of the management each 

receiver has a public/secret key pair. The public key is certified 

by a certificate authority, but the secret key is kept only by the 

receiver. A remote sender can retrieve the receiver’s public key 

from the certificate authority and validate the authenticity of the 

public key by checking its certificate, which implies that no 

direct communication from the receivers to the sender is 

necessary. Then, the sender can send secret messages to any 

chosen subset of the receivers. the new key management 

paradigm ostensibly requires a sender to know the keys of the 

receivers, which may need communications from the receivers to 

the sender as in traditional group key agreement protocols. On 

the contrary, in our key management paradigm, the sender only 

needs to obtain the receivers’ public keys from a third party, and 

no direct communication from the receivers to the sender is 

required, which is implementable with exactly the existing PKIs 

in open networks. A sender does not need to frequently contact 

the third party or keep a large number of keys since a sender 

usually communicates to a relatively fixed group in practice. For 

instance, a department manager usually communicates with her 

subordinates, superiors, and other department managers, but 

rarely needs to send secret messages to all staff members. 

 

VI. SYSTEM IMPLEMENTATION 

      The core of key management is to securely distribute a 

session key to the intended receivers, it is sufficient to define the 

system as a session key encapsulation mechanism. Then, the 

sender can simultaneously encrypt any message under the session 

key, and only the intended receivers can decrypt. Specifically, 

our key management system consists of the following 

(probabilistic) polynomial-time algorithms. 

      Key Generation: This key generation algorithm is run by 

each user Ui to generate her public/private key pair. A user takes 

as input the system parameters n, N and her index i, and outputs 

(pki,ski) as her public/secret key pair. Denote by {(pki,ski),( 

u1…,uN)}. Actually, n,N are polynomials. We assume that each 

user’s public key is certified by a publicly accessible certificate 

authority so that anyone can retrieve the public keys and verify 

their authenticity. This is plausible as public key infrastructures 

have been a standard component in many systems supporting 

security services. The key generation and the registration to the 

certificate authority can be done offline before the online 

message transmission by the sender. 

      Encryption: It is run by any sender who may or may not be in 

( u1…,uN), provided that the sender knows the public keys of the 

potential receivers. It takes as input a recipient set S and the 

public key pki  for Ui. If S=n, it outputs a pair (Hdr,k), where Hdr 

is called the header and k is the message encryption key. (S,Hdr) 

is sent to the receivers. This algorithm incorporates the 

functionality of the encryption procedure in traditional broadcast 

encryption systems. 

      Decryption: This algorithm is jointly run by the intended 

receivers to extract the secret session key hidden in the header. 

Each receiver Uj  privately inputs her secret key skj. The 

common inputs are the header Hdr and the public keys of 

receivers in the recipient set S. If S=n, each receiver in S outputs 

the same session key k. This procedure incorporates a traditional 

group key agreement protocol. It exploits the cooperation of the 

receivers with efficient local connections.  

      We next justify the assumptions on trusted authorities and 

limited communication from the receivers to the sender in our 

key management paradigm. At a first look, the new paradigm 

seems to require a trusted third party as its counterpart in 

traditional broadcast encryption systems. A closer look shows 

there is a difference. In a traditional broadcast encryption system, 

the third party has to be fully trusted, that is, the third party 

knows the secret keys of all group members and can read any 

transmission to any subgroup of the members. This kind of fully 

trusted third party is hard to implement in open networks. In 

contrast, the third party in our key management model is only 

partially trusted. In other words, the third party only knows and 

certifies the public key of each member. This kind of partially 

trusted third party has been implemented and is known as public 

key infrastructure (PKI) in open networks. Second, the new key 

management paradigm ostensibly requires a sender to know the 
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keys of the receivers, which may need communications from the 

receivers to the sender as in traditional group key agreement 

protocols. However, some subtleties must be pointed out here. In 

traditional group key agreement protocols, the sender has to 

simultaneously stay online with the receivers and direct 

communications from the receivers to the sender are needed. 

This is difficult for a remote sender. On the contrary, in our key 

management paradigm, the sender only needs to obtain the 

receivers’ public keys from a third party, and no direct 

communication from the receivers to the sender is required, 

which is implementable with exactly the existing PKIs in open 

networks. Hence, this is feasible for a remote sender. From the 

definition, only the sender and the intended receivers are 

involved in the and procedures. Hence, the complexity of the 

system does not depend on the size of the full group, but on the 

size of the receiver subset. The same analysis applies to the 

dynamics of the sender and the receivers. This implies that our 

approach is particularly efficient in the case when the full group 

is very large but the actual receiver set is small. Indeed, our 

protocol enjoys almost constant complexity when coping with 

the change of the sender or the receivers. This is especially 

attractive for mobile networks 

 

VII. SECURITY ANALYSIS 

      When focusing on the confidentiality of the session key 

transmitted by the sender, we implicitly assume that the public 

keys of users are authentic, that is, we assume that they have 

been previously authenticated. We start by defining the 

correctness of our system as the property that any user in the 

receiver set can decrypt a valid header. A formal definition 

follows. 

 

Correctness  

      Key encapsulation mechanism (KEM) sends a (short) secret 

session key to the intended receivers and, simultaneously, (long) 

messages can be encrypted under the session key using a secure 

symmetric encryption algorithm. Formally, secrecy is defined by 

means of the following game between an attacker and a 

challenger. Both and are given as input, where are polynomials in 

the security parameter. 

Setup: The challenger runs to obtain the users’ public keys. The 

challenger gives the public keys and public system parameters to 

the attacker. 

 

      Corruption: Attacker adaptively issues private key queries. 

      Challenge: At some point, the attacker specifies a challenge 

set, satisfying the private key of any user queried in the 

corruption step. 

      Observation: After receiving the challenge header, the 

attacker can access the public transcripts from users in during the 

decryption interactions. 

      Guess: Attacker outputs a guess bit for wins. 

 

Secrecy 

      We say that a group key agreement-based broadcast 

encryption scheme is collusion-resistant against adaptive attacks 

if for any polynomial-time attacker. 

 

VIII. OTHER ISSUES  

      A sender to exclude a group member by deleting the public 

key of the member from the public key chain or, similarly, to 

enroll a user as a new member by inserting that user’s public key 

into the proper position of the public key chain of the receivers. 

After the deletion/addition of certain member, a new logical 

public-key ring naturally forms. 

 

Member Organization 

      Many key management schemes organize the users in a tree-

based structure. However, for our scheme, it is preferable to 

organize them in a chain and then use the sender to close the 

chain to form a logical ring. The chain can be formed by ordering 

the users lexicographically by the least important bits of their 

unique public keys, and then a ring is formed by closing the 

chain with the sender as illustrated in Fig. 2, where the public 

keys of the receivers and the temporary public key of the sender 

appear as the corresponding nodes in the ring, respectively. 

Compared to the tree-based structure, the above structure allows 

better performance for receiver and sender changes. Without loss 

of generality, we generate sorted chain. In this way, if the sender 

changes, only receivers and need to communicate with other 

receivers during the decryption procedure if the receiver set does 

not change (functionally, this is equivalent to updating the group 

decryption key of the receivers, so that the previous sender 

cannot read the message transmitted by the current sender. This 

is very desirable if the sender may change frequently while the 

local cooperative group is relatively static. 

 

B. Member Deletion/Addition and Group Partition/Merging 

      In existing group key agreement-based key management 

protocols, to exclude a group member or enroll a new member, 

multiple rounds of communication among the members are 

required before the sender can securely broadcast to the new 

receiver set. In our scheme, it is almost free of cost for a sender 

to exclude a group member by deleting the public key of the 

member from the public key chain or, similarly, to enroll a user 

as a new member by inserting that user’s public key into the 

proper position of the public key chain of the receivers. After the 

deletion/addition of certain member, a new logical public-key 

ring naturally forms. Hence, a trivial way to enable this change is 

to run the protocol independently with the new key ring.  

a. Member Deletion: Fig. 3 shows the deletion of member 

from the receiver group. Then, the sender and the 

remaining receivers need to apply this change to their 

subsequent encryption and decryption procedures. 

 

Encryption: The sender runs this algorithm as follows. 

      1) Randomly select sender and compute key. 

In this step, the sender indexed by reinserts herself into the ring 

and connects to receivers. Hence, the operation is the same as 

that of the basic protocol, but the sender has to choose new 

random values. 

      2) Compute the new public group encryption key. Since 

member is deleted, receiver then plays the role of the deleted 

receiver and connects to receiver. 

The following three steps are to compute the session key and the 

header. 

      3) Compute S 
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      4) Compute the new secret session key. 

      5) Broadcast to the receivers the new header. 

 

Decryption: The receivers run this algorithm as follows. 

      1) According to Step 1 of the procedure of the basic protocol, 

it is easy to see that only receivers and need to respond to the 

change in this step.  

      2) Each receiver indexed, and computes the new group 

decryption key.  

In the above, due to deletion of receiver, remaining receiver in 

the receiver set. 

3) Each receiver extracts the new session key. 

b. Member Addition: If the sender would like to include a 

new member, the sender just needs to retrieve the public 

key of this user and insert it into the public key chain of 

the current receiver set. Fig. 4 shows the addition of 

member to the receiver group. 

 

      Then, the sender and receivers in the new receiver set need to 

apply this change to their subsequent encryption and decryption 

procedures. 

 

Encryption: The sender runs this algorithm as follows. 

1) Randomly select sender. 

2) Compute the new public group encryption key 

3) Compute S 

4) Compute the new secret session key 

5) Broadcast the new header. 

 

Decryption: The intended receivers run this algorithm as follows. 

1) Only receivers need to respond to the change in this step. 

2) Each receiver indexed, and computes the new secret 

decryption key. 

3) Each receiver extracts the new session key. 

 

      By repeatedly invoking the member addition operation, a 

sender can merge two receiver sets into a single group. Similarly, 

by repeatedly invoking the member deletion operation, a sender 

can partition one receiver set into two groups. Both merging and 

partitioning can be done efficiently. 

 

C. Rekeying 

      The above refers to the change of members. Even if the 

receiver group does not change, various scenarios may require 

key update. This is a complex issue in most key management 

schemes.  

      Session Key Update: This first level is to update the session 

key. This key is used to encrypt digital contents to the receivers, 

and it expires after each session.  

      Group Decryption Key Update: The second level is to update 

the secret decryption key used by the receivers to compute the 

session key. 

      Long-Term Secret Key Update: The third level is to update 

the secret key of user. This is needed if the user’s public key 

expires or is compromised. 

 

IX. CONCLUSION 

      The new paradigm seems to require a trusted third party as its 

counterpart in traditional broadcast encryption systems. In a 

traditional broadcast encryption system, the third party has to be 

fully trusted, that is, the third party knows the secret keys of all 

group members and can read any transmission to any subgroup 

of the members. This kind of partially trusted third party has 

been implemented and is known as Public Key Infrastructure 

(PKI) in open networks. The new key management paradigm 

ostensibly requires a sender to know the keys of the receivers, 

which may need communications from the receivers to the 

sender as in traditional group key agreement protocols. In our 

key management paradigm, the sender only needs to obtain the 

receivers’ public keys from a third party, and no direct 

communication from the receivers to the sender is required, 

which is implementable with exactly the existing PKIs in open 

networks. 
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Abstract- The study examined the cost and return of sheep 

fattening in Gombi Local Area of Adamawa State, it focus on 

profitability of the sheep fattening in the study area and factors 

militating against sheep in the sheep fattening in the area. Data 

were collected from a random sample of 90 sheep fatteners by 

means of snow ball sampling technique to which questionnaires 

were administered. The data were analyzed using descriptive 

statistics to describe the constraint associated with sheep 

fattening and Gross Margin was used to determine the 

profitability of sheep fattening . The major problems facing the 

farmers include high cost of feeds, inadequate credit facilities, 

and high cost of medication. A policy and research emphasis 

should be geared toward feeds production at affordable price to 

the fatteners and fatteners should be educated on how to 

formulate local feeds to reduce cost and access to feeds for better 

efficiency 

 

I. INTRODUCTION 

ivestock is an integral component of agriculture in the study 

area and make multifaceted contribution to the growth and 

development in agricultural sectors. Sheep fattening has been an 

instrument to socio-economic change to improved income and 

quality of life. Unfortunately, under traditional management 

system the animal depend mostly on household waste and bush 

grazing which do not provide adequate level of nutrition for 

optimum production or performance. The animal also suffers 

heavy mortality due to problems of diseases and parasitic 

infections, while the productivity for surviving one may be low. 

The demand for animal protein in Nigeria like in other 

developing countries of the world is far from being met 

Okuneye(2000). According to Okuneye(2000) the levels of 

consumption of animal protein in Nigeria was estimated to be 

about 8g per day, which is about 27g less than minimum 

requirement (37g) recommended by national council of united 

State of America (NCUSA). This problem of shortage of animal 

protein has led to increased nutritional and mal-nutritional 

diseases and disorder such as Kwashiorkor, Marasmus and 

retarded growth. 

      Despite of all the contributions the livestock sub-sector is a 

relatively neglected part of agriculture with its supporting 

services collapsing well ahead of others (Oni, 2006). it is 

important to carry out a research on cost and return analysis of 

sheep fattening as a means of ascertaining the profitability of 

scarce resources used by the farmers to maximize their profit at 

the long run 

 

II. METHODOLOGY 

The Study Area 
      The study was conducted in Gombi Local Government Area, 

Adamawa state, Nigeria. The local government area is located in 

the North-Eastern part of Adamawa state lying between latitude 

10-11
0
, 40’ North and longitude 12-20

0
’’, east (Adebayo et al., 

1999). The local government shares common boundaries with 

Hong Local Government to the east, Song Local Government 

Area to the South, Shani and Hawul Local Government area of 

Borno State (Adebayo et al., 1999). 

      Gombi Local Government is the fourth largest in Adamawa 

State. The total land area is approximately 2,093.3 square 

kilometers, the population constitutes an essentials segment of 

the resources based and development potential of any society. 

With an estimated  population of 101,100 people according to 

2006 population census in Nigeria (CBN 2007), this population 

is made up of several ethnic groups, among which are Bura, 

Ngwaba, Hwona,Fulani, Ga’ada, Lala, Kilba, Chibok, Margi, and 

Yungur. These heterogeneous ethnic groups have been coexisting 

peacefully and they play greater attention to agriculture and 

trade. 

      Farming is the major occupation of the people of the area 

with cowpea and maize as the most cultivated crops. Other crops 

cultivated include soybeans, rice, and sorghum. However, the 

people also engage in some activities like rearing of animals, 

fishing, hunting, and trading. The vegetation is guinea savannah 

with tall grasses and short scattered grasses and tress. It has a 

hilly and mountainous terrain. The hill has a general height of 

about 750-800 meters above sea level. Some of the physical 

features found around the area include, Garkida Fwuhar 

escarpment, Virgwi escarpment, Ga’anda escarpment and 

Girgithlang hills which form part of the undulating landscape. 

 

 Sources of Data 

      Primary data were used, for this study, which involved the 

use of questionnaires and scheduled interviews. The information 

gathered includes those on socio-economic variables of the 

sampled fatteners, cost of input used in sheep fattening, cost of 

sheep fattening, values of feed, drug s and labor. Other costs 

were computed on depreciation on fixed assets such as feeders, 

drinkers, rakes, wheel barrow, buckets and financial parameters 

have been calculated. 

 

Sample Size and Sampling Procedure 

      Gombi Local Government Area is divided into ten (10) 

political wards. Five (5) of the wards were purposively selected 

L  
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(Garkida, Gombi South, Gombi North, Guyaku and Tuffa) 

because of their involvement in the sheep fattening business. 

Two villages have also been purposively selected from each 

ward to make up to ten. By this, a total of 100 sheep fatteners 

have been selected from the ten villages by means of snow ball 

sampling technique to which questionnaires were administered in 

order to have data for the study. The information collected 

includes the production costs, returns and production constraints. 

 

Analytical Techniques 

 Descriptive statistics 

a. Percentage (%) =  

Σƒ = summation of all frequency. 

 

Gross Margin Analysis 

      Gross Margin Analysis (Budgeting Techniques): 

budgeting techniques have been used to estimate cost and returns 

to sheep fattening. The budgeting technique will specifically use 

gross margin analysis through which the Net Farm Income also 

was obtained, Rahman, et-al., (2002) the model is stated thus: 

 

GM = GI-TVC…………………………………… (1) 

Where: GM = Gross Margin 

 

GI = Goss Income 

TVC = Total Variable Cost 

 

NFI = GM-TFC…………………………………… (2) 

 

Where: NFI = Net Farm Income 

 

GM = Gross Margin 

TFC = Total Fixed Cost 

 

Cost and Returns of Sheep Fattening in the study area 

      The profitability of any business can be deduced from the 

relationship between the cost incurred in running the farm 

business and the returns incurring to it. (Adegeye and Dittoh, 

1985). The cost and returns associated with sheep fattening in the 

study area is presented in Table 1. 

      The result of the farm budgeting analysis revealed that the 

cost of sheep constitute two main components, as direct and 

indirect cost. Direct cost of fattening comprise of various 

variable cost such as cost of sheep, feeds, health care service, 

water and salt-lick (Mulla, 1997). On the other hand, indirect 

cost covered depreciation on fixed capital and equipment such as 

durable drinkers, spade, wheel barrow, bucket and rakes. The 

cost of sheep which has 39.33% was the highest among the 

variable cost while the least among the variable costs was 

transportation (0.65%). In general 98.72% of the total cost of 

sheep fattening accounted for variable cost while 1.28% of the 

total cost was fixed cost. 

      The cost of transportation was very low (0.65%); this may 

attributed to the nearness of the farmers to Song and Gombi local 

markets as well as Mubi international market; hence less cost of 

transportation was incurred by the farmers. The high cost of feed 

(19.68%) was as results of the system of animal husbandry 

(intensive system) practiced as it is essential for continuous 

purchase of feeds throughout the fattening cycle. It was also 

discovered that the feed were scarce as at the time of this 

research being dry season, hence the high cost of feed in the 

study area.  

      The significant contribution of sheep fattening activities is 

that it supplement income source greatly to the famers. Table 1 

shows that on the average cost of sheep fattened were ₦ 

12,997.64 and returns of ₦ 34,566.22 per ram. After 2-3 months 

of sheep fattening, farmers obtained profit ₦ 16,448.33 per ram, 

which implies that sheep fattening enterprise is profitable 

alternative income opportunity in rural and urban areas. Most of 

the participating farmers were satisfied with the net income (₦ 

16, 211.82) / ram obtained from sheep fattening especially with 

the advantage of the short duration.  

      This result is in corroboration with the work of Babale et al., 

(2012), who in their study on the status of small ruminant 

fattening in Adamawa State, Nigeria discovered that ‘’fattening 

of animals is a highly profitable venture with returns of premium 

to the farmers’’ Sanda (2011), who also in their study on the 

economics of small scale goat production revealed that ‘’the 

profitability in this business is low compared to that of cattle 

fattening’’. 

 

 

Table 1.  Total Cost and  Returns of  Sheep   Fattening in the  Study   Area. 

Inputs                                                           Costs (₦)                            Percentage   

Sheep                                                             16,585000              70.27% 

Feeds                                                              4,627,348 .50                     19.68% 

Medication                                                         367,800.00                      1.56% 

Labor                                                                  860,600.00                    3.66% 

Salt-lick                                                              219,963.00                      0.93% 

Water                                                                  484,144.00                2.05% 

Transportation                                                    153,620.00                0.65% 

Total Variable Cost (TVC)                           23,298,475.5                 98.72% 

Costs of Depre. on Fixed Assets (FC)              301,790.30                      1.28 %        

Total Costs of Fattening (TVC+FC)             23,60 0,265.80                       100% 

Returns; 

Total number of sheep                                              1276.00 

Total revenue (TR)                                          44,106,500.00 

Average selling price/ram                                    34,566.220 

Total Gross Margin (TR-TVC)                         208, 08024.5 
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Total Gross Margin per ram                                 16,307.220 

Total Net Income (TR-TVC-TFC)                  20,506,234.20 

Net Income per ram                                                 16070.71 

___________________________________________________________ 

Field survey, 2013. 

 

Identified Problems Faced by Sheep Fatteners. 
      Analysis of the problems faced by the fatteners in the study 

area revealed that about 14.88% reported that high cost of 

feeding the animals,  13.90% reported inadequate credit to 

improves their business, while about 12.5% complained that high 

cost of  medication affect their fattening venture. About 12.10% 

of the respondents reported that pest and disease as a threat to the 

business. Notably 11.90% reported poor pricing as a factor that 

affects the profitability of the business. About 9.92% of the 

respondents were of the opinion that transportation has been a 

problem affecting business. Other problems mentioned among 

fatteners are inadequate extension service as reported by 8.92%, 

high cost of water by 7.94%, high cost of labour about 6.94% 

and 0.99% reported by others. 

      High cost of feeds (14.88%) and inadequate credit facilities 

(13.90%) constituted the major problem to sheep fattening in the 

study area. High cost of feeds was revealed to be as a result of 

the nature of fattening process being an intensive project that 

requires regular demand for feeds in the study area. 

      Similarly, inadequate credit could be as a result of lack of 

collateral which has made it almost impossible for him to be able 

to access credit from the bank. 

 

 

Table 2:              Problems             Affecting           Sheep              Fattening: 

Problems                                            Frequency                                 Percentage 

High cost of feeds                      75                                          14.88 

Inadequate credit facilities                      70                                          13.90 

High cost of medication         63                                             12.5 

Pest and disease attack                      61                                          12.10 

Poor pricing policy                      60                                             11.90 

Transportation problems                      50                                            9.92 

Inadequate extension services       45                                            8.92 

High cost of water                     40                                            7.94 

High cost of labour                     35                                            6.94 

Others                                                     5                                            0.99 

 

III.  CONCLUSIONS 

       From the finding of this study, sheep fattening business was 

revealed to be profitable and worth venturing into as a source of 

income. Hence less and greater uses of feeds and medication are 

recommended respectively for optimal profit maximization. It 

was also discovered in the study that keeping sheep longer than 

necessarily led to depreciated profit at long run 

  

REFERENCES 

[1] Adebayo, A.A. and Tukur, A. L. (1999).Adamawa State in Maps. 
Department of Geography, Federal University of Technology, Yola, 
Nigeria. Published by Paraclette Publishers, Yola.Pp.32-33. 

[2] Adegeye, A.J. and Dittoh, J.S. (1985). In Erhabor, P.O; Ahmadu, J. and 
Ingawa, S.A (eds). Effeiciency of Beef Marketing in Edo State, Nigeria. 
Department of Agricultural Economic and Extension, University of Benin 
City, Proceeding 10th Annual National Conference NAAE (7TH-10TH 
October, 2008). 

[3] Babale, D. M.; Kibon, A., Yahaya, M. S. and J. D. Daniel (2012).Status of 
ruminant fattening in Adamawa State, Nigeria. Journal of Agriculture and 
Veterinary 

[4] Central Bank of Nigeria (2007). Annual Reports and Statement of Account 
for the  year ended 31st December, 2007. Central Bank of Nigeria, 
Abuja 

[5] Mulla, NI.(1997). Marketing costs and Price Spread-Cattle Marketing in 
Haveri Cattle Market of Karnataka, Journal of Agricultural 
Marketing.(West Bengal, India) 40. (2): 42-47. 

[6] Okuneye, B. (2000). Livestock sub-sector in Nigeria challenges and 
prospects. In diversification of Nigerian economy: policies and programs 
for increasing agricultural output, Mordi, C.N.O., O.J.Nnanna., G.E. 
Ukpang, and A.Adepagba, (eds). Central Bank of Nigeria, Billion 26 (3): 
pp.16-22. 

[7] Oni, O. (2006). Investing in cattle fattening. An article presented on the 
Internet by Business Day Media Ltd. http//www.business day on line 
com/5089-5140.Umar, Abba SidiShehu (2007). Financial analysis of small 
scale beef fatteningenterprise in Bama Local Government Area of Borno 
State.M.Sc. Thesis, Department of Agricultural Economics and Rural 
Sociology,ABU, Zaria. 

[8] Rahman, S.A. and Lawal, A.B. (2003). Economic Analysis of Maize based 
cropping system in Giwa Local Government Area of Kaduna State, Nigeria. 
Assets Series A 3(2):139-148. 

[9] Sanda, A.A. (2011). An Economic Analysis of Cattle Fattening in Mubi 
North and South Local Government Areas, of Adamawa State Unpublished 
Thesis Submitted to Department of Agricultural Economics and Extension, 
Federal University of Technology Yola. 

 

AUTHORS 

First Author – Jimjel Zalkuwi, Research scholar, Banaras Hindu 

University 

Second Author – Asabe Ibrahim, Research scholar, Banaras 

Hindu University 

Third Author – Hyelkaya Philemon, Adamawa State university 

Mubi, Nigeria

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      52 

ISSN 2250-3153  

www.ijsrp.org 

A Review of the Effectiveness of the Interventions on 

Adolescent Reproductive Health in Developing Countries 

Nidhi Kotwal
*
, Nilofer Khan

**
 and Shashi Kaul

***
 

 
*Govt. College for Women, Parade, Jammu. 

**University of Kashmir 
***Govt. College for Women, Parade, Jammu. 

 
Abstract- This review assessed adolescent reproductive health 

interventions in different developing countries. Twenty one 

studies were included. The specific objective of these studies was 

to improve the knowledge on sexual and reproductive health 

issues among the adolescent girls aged 10-19 years. The review 

assessed interventions of the school-based and community 

programmes. Educational material was delivered using lectures, 

discussions, and demonstration by posters, flip charts, printed 

material, over-head projectors, black board, booklets, discussion, 

etc. by community and peer educators. Different SPSS Version 

and Excel software were used for analysis. Univariate, 

multivariate analysis, Paired‘t’ test and Chi-square test were 

applied. Results showed that the knowledge of girls regarding 

health aspects improved significantly after intervention. There 

was a considerable increase in the awareness levels of girls with 

regard to knowledge of health problems, environmental health, 

nutritional awareness and reproductive and child health. Thus 

informative and educable interventions seem to have a positive 

effect on awareness levels which would eventually encourage 

expansion of knowledge and positive health habits. The article 

makes no attempt to systematically review all the relevant 

literature. 

 

Index Terms- Adolescents, reproductive health, intervention, 

community programmes, educational material. 

 

I. INTRODUCTION 

oday, 1.2 billion adolescents stand at the crossroads between 

childhood and the adult world. Around 243 million of them 

live in India. (UNICEF 2011).  The reproductive health needs of 

adolescents have long been neglected, but in the last 10 years, the 

importance of information on reproduction and sexuality is being 

increasingly emphasized. Reproductive health covers all aspects 

of adolescent health. It is an umbrella concept, consisting of 

several distinct, yet related issues such as abortion, child birth, 

sexuality, contraception and maternal mortality. Biological, 

social, cultural, economical and behavioural factors play an 

important role in determination of reproductive health. 

      The effects of globalization, rising age at marriage, rapid 

urbanization and greater opportunities for socialization have 

heightened the risk of STIs, HIV/AIDS and unwanted pregnancy. 

While adolescents have unmet needs for reproductive health 

information and services, these are not addressed by parents, 

schools or the existing health care systems. 

Sex education should be a lifelong learning process based on the 

acquisition of knowledge and skills and development of positive 

values and attitude. Sex education aims to reduce the risks of 

potentially negative outcome from sexual behaviour such as fear 

and stigma of menstruation, unwanted and unplanned 

pregnancies and infection with STIs including HIV. Effective sex 

awareness program should start early before young people reach 

puberty more so before they have developed established patterns 

of behaviour. 

      The consequences of sexually transmitted infection (STI) and 

unplanned pregnancy can be devastating. Young women are at 

the start of their reproductive life and risk compromising their 

future fertility through tubal occlusion or ectopic pregnancy. In 

many areas, young women who get pregnant are withdrawn from 

school, further disadvantaging them. In countries where access to 

abortion is limited, the gynecological consequences of “back 

street” abortion can be dire. While young men suffer fewer direct 

health consequences of early sex, infection or pregnancy can still 

have adverse consequences for them—for example, with respect 

to further education and training opportunities. 

      Today's adolescents will determine the social fabric, 

economic productivity, and reproductive health and well-being of 

nations throughout the world in the coming decades. Worldwide, 

a variety of programs have tried to address the sexual and 

reproductive health needs of adolescents. Communications and 

other interventions designed to improve the sexual and 

reproductive health of adolescents needs to respond appropriately 

to the changing global context. 

      Developing, implementing, and evaluating interventions that 

not only minimize the risk of sexual intercourse in young people 

but also facilitate development of healthy sexual behaviour 

patterns and relationships are therefore a priority.  

      The broad aim of adolescent reproductive health 

interventions (ARHI) is both to reduce the adverse consequences 

of sexual behaviour and to improve the quality of sexual 

relationships for young people, both as young people today and 

also in their future life as adults. This article aims to describe the 

different approaches that have been employed and to review the 

methodological issues that face both those developing and 

implementing these interventions and the researcher is trying to 

evaluate their effectiveness. It makes no attempt to 

systematically review all the relevant literature. 

 

T  
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II. OBJECTIVE OF THE STUDY 

1. To assess the effectiveness of adolescent’s reproductive 

health interventions in developing countries. 

 

III. MATERIAL AND METHODS 

      Twenty one studies were included. The specific objective of 

these studies was to improve the knowledge on sexual and 

reproductive health issues among the adolescent girls. 

      The extracted data included study location, sample size and 

characteristics at baseline, details of the intervention, study 

design, the methods used to measure outcomes, date of follow-up 

and results. 

 

Location  

      Sixteen interventions conducted in Asian countries (which 

included Bangladesh, India, Iran, Malaysia, Turkey and Yemeni) 

and five in African countries (which included Egypt, Tanzania 

and Nigeria) were assessed. The studies were carried out in rural, 

urban and slum areas. 

      Fifteen studies were school based and the rest were 

community based. 

 

Study selection: participants/sample 

      Studies of adolescents (aged 13 to 19 years), studying in 8
th

 

to 12
th

 standard were included. Studies for people of other ages 

were only included if they presented results separately for 

adolescents. 

 

Study selection: study designs 

      Experimental, quasi-experimental studies and studies in 

which change could be attributed to the intervention were 

eligible for inclusion. Studies which reported changes in RH 

outcomes post-intervention or statistical associations between 

exposure to the intervention and outcomes were also included. 

Predesigned, pretested questionnaires were used to assess 

awareness of the respondents regarding reproductive health 

issues before and after the intervention. The questionnaires 

consisted of both open-ended and close-ended questions on 

growth and development during adolescent period, pregnancy, 

and STIs including HIV/AIDS. Intervention packages were 

developed on the aspects of health including general health, 

reproductive and child health, marriage, pregnancy, 

contraception and abortion and nutritional aspects. Educational 

material was delivered using lectures, discussions, and 

demonstration by posters, flip charts, printed material, over-head 

projectors, black board, booklets, discussion, etc. by community 

and peer educators. Different SPSS Version and Excel software 

were used for analysis. Univariate, multivariate analysis, 

Paired‘t’ test and Chi-square test were applied.  

 

Study selection: specific interventions 

      The studies of adolescent RH interventions in developing 

countries were included. The review assessed interventions of the 

school-based and community programmes. (General RH 

education, education on HIV, AIDS and sexually transmitted 

infections, and nutrition). 

 

IV. RESULTS 

      Base line knowledge in all aspects of reproductive health was 

observed to be very low as compared to the post tests. 

 

School-based interventions    

      In a school-based intervention in Rural Bangladesh
(12)

, 3 

booklets were developed with the help of parents, teachers and 

local decision makers and distributed to students. A significant 

improvement in knowledge favoring students’ attending the 

intervention schools were found. A study was conducted on112 

adolescent girls from government schools of five villages in two 

blocks of Kangra
(5)

 district of Himachal Pradesh. Results 

showed that the knowledge of girls regarding health aspects 

improved significantly after intervention. There was a 

considerable increase in the awareness levels of girls with regard 

to knowledge of health problems, environmental health, 

nutritional awareness on reproductive and child health. In 

Chetla, Kolkata
(7)

 in a school- based intervention for girls, it 

was found that mean knowledge score increased post 

intervention. There was a remarkable increase in knowledge 

regarding minimum age at marriage, early sign of pregnancy, and 

antenatal care in pregnancy, availability of legal abortion in 

unmarried pregnant women and different contraceptive measures 

following the intervention. A study in Kuppammandal
(14)

, 

Chittoor district, Andhra Pradesh showed that 656 girls who 

received Reproductive Health education had a significant 

increase in overall knowledge regarding menstrual cycle, 

ovulation, fertilization, pregnancy contraception, transmission & 

prevention of STDs. In a study aimed at examining the effect of 

peer education on school adolescents' reproductive health 

knowledge in Saki, Southwestern, Nigeria
(17)

, in a nurse-led 

concurrently controlled community interventional study, Pre and 

post differential data in the experimental and control groups were 

compared and analyzed using analysis of covariance. The 

intervention had significant effect on adolescents in the 

experimental group compared with the control group in the area 

of knowledge of reproductive health issues. 

      In Davangere,
(15)

 Karnataka, a total of 362 girl students were 

included in the study. Almost equal number of girls, i.e., 38.1% 

and 36.7% was from commerce and arts groups, respectively, 

and the lowest number (25.2%) of girls was from the science 

group. There was significant change in knowledge about the age 

at the appearance and complete formation of breast and height 

gain in the adolescent period and a highly significant change in 

knowledge in the remaining aspects, eg, about adrenarche, 

menstruation, pregnancies, and HIV/AIDS.  

      Reproductive Health education sessions were carried over the 

period of one year among ninth standard school students of a 

slum area in Mumbai
(3)

. Pre test, immediate post test, along with 

a follow up post test at six months and one year after intervention 

were administered. Base line knowledge in all aspects of 

reproductive health was observed to be very low as compared to 

the post tests. Knowledge was retained over the period of one 

year in questions pertaining to physical changes in boys and 

girls, female anatomy and role of female in sex determination. 

However significant loss (p<0.01) of the acquired knowledge 

was observed in questions pertaining to hormones, night 

emissions and masturbation. Health education sessions are very 
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effective in increasing knowledge. However, students tend to 

lose information regarding certain aspects as time progresses.  

A total of 698 students (study participants and control) in several 

schools in Mazandaran province, Iran
(11)

 were included in the 

study. Among the most significant results was the impact of 

educational sessions on bathing and genital hygiene. Individual 

health status was significantly statistically correlated with 

menstrual health. Attitude towards menstruation was also 

significantly related to menstrual health. The study confirmed 

that educational interventions, such as the health promotion 

project in this study, can be quite effective in promoting 

menstrual health. 

      Evaluation of a school-based peer education intervention for 

HIV prevention intervention was done on 2510 Yemeni
(1)

 

adolescents. Multi-level regression analysis revealed that, 

although there was a significant difference among schools, the 

intervention effect of peer education at the individual level was 

significant; students who received peer education had a 

statistically higher  

knowledge score compared with those not target. Compared with 

the 2005 cohort control sample, students targeted by peer 

education had better knowledge on the modes of transmission 

and prevention and fewer misconceptions; and knowledge on the 

use of condoms also increased. 

      In Chandigarh
(18)

 (India), a reproductive health education 

package, developed in consultation with parents, teachers and 

adolescents, was delivered to randomly sampled classes of two 

senior secondary schools and one school was selected as control. 

In one school, a nurse conducted 15 sessions for 94 students in 

three batches using conventional education approach. In another 

school she conducted sessions for a selected group of 20 

adolescents who later disseminated the messages informally to 

their 84 classmates (peer education). The knowledge of 

adolescents were assessed before and one month after the last 

session.  Teachers, parents and students overwhelmingly 

favoured reproductive health education program. Peer education 

and conventional education strategies were effective in 

improving the reproductive health knowledge of adolescent girls 

but peer strategy was less time consuming. ’Evaluation of a 

reproductive health awareness program for adolescence in 

urban Tanzania’’
(10)

 revealed that the girls' mean score in the 

knowledge and behavior increased significantly. However, the 

pre-test and post-test attitude scores showed no statistically 

significant difference for either girls or boys. A study in 

Thiruvananthapuram
(16)

 district, consisted of 1,586 adolescents 

including 996 boys and 560 girls of class IX and XI. In the pre-

intervention period, it was observed that majority of adolescents 

were poorly informed about reproductive sexual health matters, 

particularly about contraceptives. As compared to boys, girls had 

much poorer knowledge about prevention of pregnancy and after 

intervention; there was a statistically significant increase in the 

knowledge in both boys and girls. Increase in knowledge level 

was also observed in various other aspects of reproductive and 

sexual health including, STI, HIV/AIDS and perceptions about 

premarital sex.  A health education program on AIDS was 

implemented for secondary technical schools students in 

Assiut, upper Egypt,
(20)

 and its effect assessed through pre-post 

testing. Statistically significant improvements in knowledge were 

revealed after program implementation. Multivariate analysis 

showed that the statistically significant independent predictors of 

the change in knowledge score after the intervention were age, 

religion and the health education program. The study on Effect 

of sex education programme on at-risk sexual behaviour of 

school-going adolescents in Ilorin, Nigeria
(9)

 revealed that 

when the treatment (intervention) group was compared with the 

control group in an intention to treat analysis, there were 

significant differences in at-risk sexual behaviours of the two 

groups. Those in the intervention group reported less at-risk 

sexual behaviours than their counterparts in the control group. A 

randomised controlled trial of 530 university students was done 

using peer-adult facilitators in Malaysia
(13)

. The study revealed 

that the main outcome measured was the level of knowledge, 

attitudes and behaviour scores. The results suggest that relative to 

the control group, participants in the intervention group had 

higher levels of knowledge and a better attitude. 

 

Community based studies 

      In Udipi
(19)

 district in Karnataka, an intervention study was 

carried out for one year for 791 rural girls and evaluated 

immediately. A significant increase in overall knowledge 

regarding contraception, ovulation, first sign of pregnancy and 

fertilization and importance of diet during pregnancy was 

observed. In a community based interventional study on 217 

adolescent girls, in Kalamboli,
(2)

 Maharashtra, a significant 

improvement was observed in the menstrual practices but there 

was no significant difference in pre and post-test with regard to 

restrictions followed during menses. A randomized controlled 

trial study was carried out among 200 rural adolescents at 

Cuddalore
(4)

 district of Tamil Nadu. The quantitative evaluation 

of programmes shows that intervention programs have changed 

the adolescent girls’ perception, attitude and behaviour on 

puberty and menstrual issues. A significant positive shift was 

observed in all aspects with particular improvement in the areas 

of menstrual cleanliness. It increased their knowledge on 

reproductive health and understanding on HIV/ AIDS. Further, it 

also improved their parental relations, self-confidence on various 

issues. 

      A semi-experimental study which included 700 adolescents 

from the city of Sanlıurfa, Turkey
(8)

 showed that the total score 

of the participants on knowledge of reproductive health increased 

after training, with a significant difference. The percentage of the 

female participants performing breast self-examination also 

increased significantly after training. In a study conducted on ‘ 

Biological and behavioural impact of an adolescent sexual 

health intervention in Tanzania’
(6)

 a community-randomized 

trial was used with twenty communities .The intervention had a 

significant impact on knowledge and reported attitudes, reported 

sexually transmitted infection symptoms, and several behavioural 

outcomes. A health education intervention conducted in North 

Kolkata
(7)

 on 282 girl students showed a significant 

improvement in their knowledge on adolescent health, in the 

aspects of sex differences in pubertal spurts, probable causes of 

health problems during adolescence, physical changes in 

adolescent boys and girls, and psychological problems of 

adolescence. A significant improvement in positive attitude was 

observed, with regard to their opinion on substance abuse in the 

adolescent period and importance of sex education for 

adolescents. 
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V. CONCLUSION 

      The studies clearly showed that an educational intervention 

program can bring about a desirable change in knowledge among 

adolescent girls regarding reproductive health. Thus informative 

and educable interventions seem to have a positive effect on 

awareness levels which would eventually encourage expansion 

of knowledge and positive health habits. 
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Abstract- Digital surface Models (DSMs) contain information 

about topographic surfaces and also about other objects higher 

than the surrounding topographic surface such as buildings, trees 

etc. therefore, they are ideal for analyzing urban landscape. In 

this research DSMs of Bhopal city are made from Cartosat 1 

stereo data. Three DSMs are made using three different 

techniques such as adaptive ATE, traditional ATE available 

through Leica Photogrammetric Suite (LPS) and automated 

terrain extraction available through Orthoengine. The paper 

compares the steps of DSM extraction and concluded that 

process of DSM generation comprised of image orientation and 

image matching. The output DSMs are compared in context of 

identifying urban features. It was found that DSM generated 

through traditional ATE and Orthoengine are more reliable 

compared to DSM generated through adaptive ATE. This is 

because; object filter within adaptive ATE modifies the elevation 

value resulting error in object heights. 

 

Index Terms- Cartosat- 1 stereo data, DSM 

 

I. INTRODUCTION 

he term Digital Elevation Model (DEM), digital terrain 

model (DTM), and Digital Surface Model (DSM) are often 

incorrectly used as synonyms [6] and a myriad of definitions 

exist in an attempt to distinguish these terms. It is beyond the 

realm of this work to disentangle those definitions, but it is 

commonly accepted that a DSM is a representation of the Earth's 

surface that includes all objects – both natural and anthropogenic 

(buildings, trees, power lines etc.).Terrain data portraying 

elevation information of bare earth can be termed as either DEM 

or DTM. 

      DSMs traditionally originating from conventional techniques 

of pointwise digitising and interpolation have limited capabilities 

for data manipulation due to labour-intensive efforts to determine 

arbitrary elevation points; however, there are now a number of 

sources available for DSM generation. Options range from 

photogrammetric restitution of stereoscopic aerial and satellite 

imagery, through airborne laser ranging, commonly termed as 

lidar, and inter ferometric synthetic aperture radar (InSAR). In 

this research, stereo data acquired through Cartosat-1 satellite is 

used to generate DSM. Several researchers [1, 2, 3, 5, and 9] 

have generated DSM from Cartosat-1 stereo pairs. Gianinetto [3] 

calculated DSMs for several test sites of France and concluded 

that Cartosat-1 proved to be a very good source of data for DSM 

modeling. Tian et. al. [9]; Crespi et al.[1];and Sirmacek [8] tried 

to identify buildings from Cartosat generated DSMs. While 

Crespi et al. [1] generated 3D block models of buildings using 

CyberCity-Modeler, Sirmacek et al. [8] , applied a homemade 

automated approach for building shape detection and Tian et al. 

[9] used mean-shift segmentation from EDISON library.  

      In this research, three 5m DSMs are generated form 

Cartosat1image. Two of them are generated using traditional 

Automated Terrain Extraction (ATE) and adaptive ATE in Leica 

Photogrammetric Suit (LPS) by Erdas Inc. Third DSM is 

generated using physical model offered by OrthoEngine of Rolta 

Geomatica Inc. The paper presents a comparative analysis 

between three different techniques of generating DSM. The 

outputs (DSMs) are also compared in terms of their applicability 

to recognize urban features of Bhopal. 

 

II. STUDY AREA 

      Bhopal city of Madhya Pradesh, India (Fig.1A) is located 

between 23°09´N and 23°21´N latitude and 77°19´E and 77°31´E 

longitude. According to 2005 development plan by T&CP, 

Bhopal, nearly 50% land around the Bhopal city is devoted to 

residential usage. Besides residential buildings, Bhopal has 

buildings for commercial, public and semi-public usages. Other 

categories include industrial, recreational, and transportation 

(Bhopal Master Plan, 2005). The urban development of Bhopal 

can be traced back as early as 11
th

 century. Till 2013, the Bhopal 

municipality area is divided into seventy wards (fig.1B) and 

covers 285sq.km. area. Since the total municipality boundary 

covers large area, a smaller test area (ward no.30 covering area 

of 1.42 sqkm) is selected (fig.1B). 

 

 
Figure 1.Location map of the study area A. Location of 

Bhopal.B. Bhopal Municipal area with 70 wards 

 

 

 

T  
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III. DATA USED 

3.1. Satellite imagery 

      There are two Cartosat-1 scenes which covers the Bhopal 

Municipal area. Details about the Cartosat scenes are given in the 

table 1.  

 

Table1. General characteristics of the Cartosat-1 Images used in this study 

 

Product ID Path Row 

Date 

of 

pass 

Orbit 

No 

Sun 

Elevation 

Sun 

Azimuth 

132873900401 0532 0290 

16
th

 

Feb 

2012 

36719 47.31 144.35 

132873900302 0532 0289 

16
th

 

Feb 

2012 

36719 49.42 141.77 

 

      These data sets are provided as Orthokit GeoTiff format and 

referenced to the WGS84 ellipsoid and datum. Cartosat-1 carries 

two high-resolution imaging cameras: the afterward looking 

camera (Aft) and the foreword looking camera (Fore), both the 

cameras are able to collect panchromatic images with a spatial 

resolution of 2.5 m on the ground. Thus, each set of data is 

composed of two images namely band A and band F images. The 

imaging cameras are fixed to the spacecraft to acquire near-

simultaneous imaging of the same scene (with a delay of 52 s 

between the Fore and the Aft acquisitions) from two different 

angles: +26° with respect to nadir for the Fore camera and -5° 

with respect to nadir for the Aft camera. 

 

3.2. Ground Control Points 

      Six Ground Control Points (GCPs) are collected using a high 

performance DGPS with about 50 cm horizontal accuracy and 8 

m vertical accuracy. The GCPs are acquired with UTM 

projection and WGS 84 datum. The points are all located on the 

ground. Those GPS points are well distributed throughout the test 

area (Fig. 2).  

 

 
 

 Figure 2. Location of the test area anddistribution of GCP 

points over the test area 

 

IV. METHODOLOGY FOR DSM GENERATION 

4.1.Generating DSM in LPS 

      Leica Photogrammetric Suit (LPS) version 11 software 

package is used to generate DSM from Cartosat-1 stereo data 

pairs. As the test area falls within the first scene of table 1 

(Product Id 132873900401) only that scene is considered for 

further analysis. The method of generating DSM in LPS is 

described in the flow chart (fig. 3) 

 

 
Figure 3.Flow chart showing steps for generating DSM from 

Cartosat-1 data in LPS 

 

a) Creating block files or .blk files 

      The process of DSM generation in LPS starts with creating a 

block project file defining the geometric model as RPC model. 

Cartosat-1 stereo scenes are provided with Rational Polynomial 

Coefficient (RPC) within Rational Function (RF) sensor model. 

The Rational Polynomial Coefficient (RPC) file contains the 

third degree polynomial coefficients that relate the image to the 

object space considering the imaging sensor geometry. These 

RPCs are sensor derived and terrain independent [7]. Rational 

Polynomial satellite sensor models are simpler empirical 

mathematical models relating image space (line and column 

position) to latitude, longitude, and surface elevation. The name 

Rational Polynomial derives from the fact that the model is 

expressed as the ratio of two cubic polynomial expressions [4]. 

The block project has assigned the horizontal and vertical 

coordinates with UTM projection and WGS 84 datum. The stereo 

pair images band A and band F (refer section 3.1.) are added to 

the frame. 

 

b) Setting up internal geometry 

      The software performs interior and exterior orientation of 

stereo pairs by extracting information from RPC file. Interior 

orientation defines the internal geometry of a sensor, as it existed 

at the time of image capture and exterior orientation is the 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      58 

ISSN 2250-3153  

www.ijsrp.org 

position and angular orientation of the sensor that captured the 

image. 

 

c) Adding GCP points and automated tie point generation 

      LPS supports both manual and automatic GCP and tie points 

collection. The software selects a matching point in one image, 

finding its conjugate point in the other (stereomate) image. 

During Image Matching in LPS, a correlation window exists on 

the reference image and a search window exists on the 

neighbouring overlapping image. The cross-correlation 

coefficients are calculated for each correlation window among 

the search window. The correlation coefficient considered as the 

measure of similarity between the image points appearing within 

the overlapping areas of image pair. Total 110 tie points are 

generated in the overlapping area whose ground coordinates are 

not known. Software use math model to calculate the coordinates 

of the tie points. In this research the math model is already 

defined as rational function model (section 4.1.a). Using classical 

point measurement tool six ground points are added to the 

images. The X,Y, and Z values for CGP points were provided. 

Fig.4 shows overlapping images and distribution of tie points and 

GCP points.  

 

 
 

Figure 4. Distribution of tie points and GCP points on 

overlapping stereo pairs 

 

d) Checking accuracy of the math model 

      The triangulation was run after adding GCPs and tie points. 

Triangulation process established relation between images, 

sensor model and  ground  points  (Krishnamurthy,  2008). 

Process was run to check the accuracy for GCPs and tie points. 

The triangulation error report for GCPs is shown in figure 5.   

 

 

 
 

Figure 5. Triangulation error report automatically generated 

by LPS 

 

      In figure 5, the RMSE of total image is 0.6977 pixels. RMSE 

value below one pixel is the confirmation of the fact that the RF 

Model is accurate. Elevation values for tie points are then 

calculated using the math model. The calculated elevation values 

serve as seed vortices for DSM generation.  

 

e) DSM extraction with traditional ATE 

      The next phase of the experiment is DSM extraction. Classic 

Automated Terrain Extraction tool is used for DSM extraction. 

The output cell size is set to 5m considering the Ground 

Sampling Distance (GSD) of the original stereo pair is 2.5 m. A 

recent study described the best resolution as twice the satellite’s 

image pixel size to avoid degradation of the DSM’s structure 

(Gianinetto, 2009). Fig.6B  is showing the output DSM generated 

in traditional ATE.  

 

f) DSM extraction with adaptive ATE 

      Adaptive ATE, which was introduced to LPS from its 10.1 

version uses a global DEM to initialize a surface model and 

iteratively refines it with image registration on different pyramid 

levels. Matching results from current pyramid will be used to 

update terrain range at next lower pyramid (Xu, 2008). Thus the 

accuracy of matching improves. The global DEM generated with 

3-second SRTM DEM. Fig.6.A is showing the DSM extracted 

with adaptive ATE. 

 

 
Figure6. A. DSM of the test area generated with adaptive 

ATE (resolution 5 m); B. DSM of the test area generated with 

traditional ATE (resolution 5 m). 

 

4.2.Generating DSM in Orthoengine 
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      The steps for generating DSM in Orthoengine by PCI 

Geomatica is shown in flow chart (fig.7).  

 

 
 

Figure 7.steps for generating DSM in Orthoengine 

 

      Fig.7 shows that the orthoengine follows same procedure like 

LPS to generate DSM. Like LPS Orthoengine also uses same 

Rational Functions Math Model to calibrate the elevation values 

for matched points. RPC file is used to perform image orientation 

and to generate epipolar image. The only difference Orthoengine 

offers is adjustments in few parameters. For example, unlike LPS 

it does not allow user to set search window or correlation 

coefficient (see text in section 4.1.a). The output DSM generated 

in Orthoengine is displayed in figure 8.  

 

 
 

Figure8 . DSM generated in Orthoengine 

 

V. DISCUSSION 

5.1Comparing traditional DSM with adaptive DSM 

      Urban features specifically buildings are more recognizable 

in adaptive DSM compared to traditional DSM. To investigate 

the matter more closely three sites are selected in both the images 

and building outlines are compared (fig. 6). It is observed that 

building edges are sharper in traditional DSM (fig.6B).  The 

reason may be the object filtering used in adaptive ATE. Object 

filtering is a blunder elimination technique, which removes most 

spikes as well as points on buildings and trees resulting drop in 

elevation. As a result, edges of buildings are blurred in adaptive 

DSM. Also, range of elevation is higher (522m to 433 m) in 

traditional DSM as compare to adaptive DSM (509m to 445m). 

 

5.2.Comparing Orthoengine generated DSM with other DSMs 

      Figure 8 shows that urban features, specifically buildings are 

recognizable in Orthoengine generated DSM. Same three sites 

have been identified in the DSM and it is found that buildings of 

those particular sites are recognizable with sharp edges. To 

investigate the matter more closely the average elevations of 

buildings of those three sites have been measured in three DSMs. 

The table 2 shows the measured elevation values. 

 

Table 2: Elevation comparison of same sites between three 

DSMs 

 

Methods Elevation in meter 

Site1 Site2 Site3 

Adaptive ATE 477 485 483 

Traditional ATE 489 489 492 

Orthoengine 488 489 492 

 

      Heights of same buildings are significantly low in adaptive 

DSM compared to DSM generated through traditional ATE and 

Orthoengine (Table 2). 

 

VI. CONCLUSION 

      In this research, the process of extracting DSM from Cartosat 

1 stereo data is explained. Three different methods offered by 

two different commercial softwares are used to generate the 

DSMs. The study area is Bhopal city; the DSMs are compared in 

context of recognizing urban features. The analysis shows that 

generation of automated DSM involves image orientation and 

image matching. Image orientation is performed using 

information from RPC file. For Cartosat 1 data, RPC file is 

provided by the vendor. Image matching is performed by 

identifying matched points in both images of stereo pair and the 

coordinates of the matched points are calculated using user-

defined geometric model. Both softwares uses rational function 

models to calculate the elevation values for matched points and 

those values act as seed vortices for DSM generation. The first 

two DSMs are generated within LPS using adaptive ATE and 

traditional ATE.  From its 10.1 version, LPS is offering adaptive 

ATE which is an advance algorithm to improve the accuracy of 

image matching. The third DSM is generated in Orthoengine. 

The three output DSMs are compared and it is found that urban 

features such as buildings, roads are more distinct in the DSMs 

generated through traditional ATE and Orthoengine. On the other 

hand, in DSM generated through adaptive ATE, the edges of 

urban features are blurred and therefore hard to recognize. This is 

because the object filter within adaptive ATE removes the 

elevation spikes of individual object resulting blur edges for 

those objects. The modification of elevation also affects the 
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building elevation. The final conclusion is that the traditional 

ATE and Orthoengine is preferable over adaptive ATE if the 

objective of the study is to identify urban features.  
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    Abstract- The quantitative analysis of phenolic compounds 

and of hydrogen peroxide (H2O2) amounts in the latent buds of 

the vine (Vitis vinifiera. L) showed seasonal variations. These 

compounds change also as function of the vine development 

cycle. The total amounts of phenolic compounds are strongly 

accumulated in the buds in beginning of dormancy phase in mid-

August. Nevertheless, the ending of dormancy phase in mid-

November in the buds is associated with increasing of the 

hydrogen peroxide yield and a considerable drop in the content 

of the total amount of phenolic compounds. These variations 

appear to be strictly related to the climatic conditions. This is 

particularly visible in ending of dormancy phase. This is 

coinciding with the cold period where the temperature is below 

10 ° C for at least 7 consecutive days. 

  

    Index Terms- Vitis vinifera- H2O2- dormancy- buds- phenolic 

compounds  

I. INTRODUCTION 

 erennial plants have an annual rate of activity apparently 

modeled on the rate of theseasons: growingin springand 

summer when the weather conditions are favorable, growths 

lowing followed by total arrest in autumn and winter when 

environmental conditions become increasingly difficult. The 

trees then become dormant, a particular physiological condition 

that allows them to withstand climatic adversities. Each year the 

vine grows depending on the season. It follows a growth cycle 

that consists of several steps (Pouget, 1963). Dormancy in the 

vineyard is triggered by the drop in temperature. However, the 

photoperiod decreaseis considered one of the biggest factors that 

can induce dormancy installation (Febvre, 1981; Olsen, 2006). 

The removal of dormancy is also controlled by environmental 

conditions. At the vine, the buds acquire the ability to clog under 

the effect of low temperatures (between 0 and 10 °C) for a 

variable period depending on species. Cold in temperate climates 

remains the most effective way to break dormancy in woody 

species (Nigond, 1967; Champagnant, 1983).To try to understand 

this resting phase of the plant, several authors have studied the 

main biochemical changes undergone by the buds. Some authors 

have mentioned in particular the involvement of hydrogen 

peroxide (Lavee and May, 1997) and phenolic compounds 

(Nagar 1996; Macheix et al., 2005 and Kraiem et al., 2011) in 

this phenomenon of dormancy. The vine is no exception to this 

type of study. Indeed, the main studies on latent vine buds 

focused on carbohydrates, fatty acids and some hormones 

(Koussa et al., 1992). However, no study has been performed on 

the H2O2 content and phenolic compounds in grape buds during 

the annual cycle and especially during the phase of dormancy. 

The objective of this study was therefore twofold. At first it was 

to follow the variations of the levels of H2O2 and phenolic 

compounds in Vitis vinifera L. cv. Merlot. (black Merlot) latent 

buds during the annual cycle. In a second step, it aims to explain 

the physiological variations that may exist between these 

biochemical compounds and the different phases of development 

of the vine. 

 

II. MATERIAL AND METHODS 

II.1. Plant material 

This study focused on a homogeneous plant material consists 

of a single vine variety of Vitis vinifera L. cv. Merlot. (black 

Merlot) . In this study, the sampling of plant material has taken 

place in region of Bordeaux. The shoots were sampled at the 

heart of the annual cycle, from the month of July until the month 

March (Pouget, 1963). It covered the first 10 latent buds from the 

base of the stems and the first three internodes merithallus type 

N1-N2, comprised between consecutive tendrils (Bouard, 1966). 
The samples were collected in order to obtain more 

homogeneous (random sampling in space). They were frozen in 

liquid nitrogen and then lyophilized.  

 

II.2. Hydrogen peroxide content 

Hydrogen peroxide was measured by using (Sergiev et al., 

1997) method. After extraction with TCA 0,1 % and 

centrifugation, the supernatant was added to potassium iodure 

1mM and phosphate buffer 10 mM ph7. Then absorbance was 

read at 390 nm.  

 

II.3. Extraction of polyphenols 

The total phenolic compounds were extracted with a solution 

of ethanol/water/chloroform (1v/1v/2v) using an Ultra Turrax 

homogenizer following the protocol described by Darné et al. 

(1979). The water-ethanol phase containing phenolic compounds 

was separated from the organic phase containing lipids, 

chlorophylls and other pigments. The ethanol was removed from 

the aqueous phase using a rotavapor at low pressure at 35ºC.The 

aqueous solution containing the phenolic compounds was 

adjusted to a desired volume. 

P   
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II.4. Determination of total phenolic compounds 

Phenolic compounds were determined using Folin–Ciocalteu 

reagent method by reading the absorbance at 765 nm according 

to the method of Ainsworth and Gillespie. (2007). Gallic acid 

was used as a standard and the results were expressed as 

milligrams of gallic acid equivalent (GAE)/ g of fresh weight. 

 
II.5. Statistical Analysis 

 All extracts of latent buds and internodes were analyzed in 

triplicate and the results are expressed as mean values ± standard 

deviations (SD). The data were subjected to statistical analysis 

using statistical program package SPPS and the differences 

between individual means were deemed significant at ρ <0.05. 
 

III. RESULTATS 

II1.1. Case of Hydrogen peroxide (H2O2) 

Hydrogen peroxide levels in the latent buds generally undergo 

variations according to the phase of development during the 

vegetative cycle (Figure1).These levels were higher with 1.16± 

0,106 mg.g
-1

 dm in buds and internodes, respectively. These 

values were obtained during the pre-dormancy phase by the end 

of July. Then, H2O2 values decreased and reached (0.34± 0,030 

mg.g
-1

 dm) by the end of October. In the post-dormancy the 

hydrogen peroxide levels were slightly increased and reached 

(0.58±0,054 mg.g
-1

 dm) on March. The dehydration phase of 

buds was observed at the end of the vegetative cycle, where the 

H2O2 concentration decreased. 
. 

Figure1. Development of the hydrogen peroxide content of buds of Merlot variety of grapevine and the daily mean temperatures in 

the course of the annual cycle ( ) Buds. Values represent the means (±SE) of three replicates. CF: leaf fall; LD: End of dormancy

 

II1.1. Case of total polyphenols  

 

The amounts of polyphenols in latent buds (show seasonal 

variations (Figure 2). Those amounts change also as function of 

the development cycle (Pouget, 1963). The total amounts of 

phenolic compounds are increased in the beginning of sampling 

in July with a maximum of 1,65±0,10 mg.g
-1

 dm. By the end of 

this phase their amounts start to decrease, coinciding with the 

starting of dormancy phase. During this phase the amounts of 

phenolic compounds are decreasing gradually. After this period 

the phenolic compounds amounts in latent buds are dramatically 

decreased with a minimum of 0,55±0,06 mg.g
-1

 dm. This 

decreasing occurs in a short period of time that coincides with 

the ending of dormancy phase where temperature is lower than 

10°C during at least 7 successive days, this is the colder phase. 

Afterward, their total amounts start to increase slightly until 

reaching the value of 0,76±0,08 mg.g
-1

 dm the remain almost 

stable, with slight variations during budburst . At the end of each 

cycle a decrease is detected. This is corresponding to the 

dehydration phase of buds. 
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Figure1. Development of the total polyphenols content of buds of Merlot variety of grapevine and the daily mean temperatures in the 

course of the annual cycle ( ) Buds. Values represent the means (±SE) of three replicates. CF: leaf fall; LD: End of dormancy 

 

 

IV. DISCUSSION 

In our study, Levels of H2O2 in latent buds were reduced during 

pre dormancy and dormancy phases, which had been related to 

daily decreases in temperatures and photoperiod. (Figure1). 

These findings were in accordance with those of  Verslues et al. 

(2007), who observed a decrease of photoperiod is accompanied 

with decreases of H2O2 amount with increasing of following 

enzymes: superoxide dismutase (SOD), catalase (CAT) and 

ascorbate peroxidase (APX). Moreover, the slight increase of 

H2O2 level during dormancy phase was also reported by 

Wanping et al. (2009) who argued that cold winter could be the 

cause of this high level of H2O2. On the other hand, Or et al. 

(2000) suggested that the antioxidant mechanism is induced to 

cope with increased levels of H2O2, in the buds during natural 

dormancy release. Accumulation of H2O2 observed during the 

budbreak phase is in accordance with previous results obtained 

by Lavee and May (1997). Moreover, they reported that the 

rising dormancy phase of bud mechanism is related to the 

overproduction of H2O2. Bajji and coll (2007), they explained 

this accumulation by inhibiting the activity of CAT, which 

converts hydrogen peroxide into oxygen and water molecule. 

 

The evolution of phenolic compounds in the latent buds of the 

vine during the vegetative cycle.seemto be probably associated 

with different development phases (Pouget, 1963) and abiotic 

stress applied by the environment. Indeed, the accumulation of 

these compounds during the phase of the dormancy could be 

linked to the decrease in temperature and length of daytime. Such 

results were also suggested by many authors (Macheix et al., 

2005; Wahid and Ghazanfar, 2006  and Wahid, 2007) that have 

shown that certain phenolic also play a role in the tolerance in the 

plant to abiotic stress and have considered that the Temperature 

as a phenolic metabolism expression regulator, induces an 

accumulutaion of anthocyanins and that regulation could 

intervene at the level of activity Phenylalanine (PAL) (Macheix 

et al., 1990).   

Accumulation of phenolic compounds seems to be related to low 

temperatures, characterizing the phase of break dormancy 

(Pouget, 1963) (less than 10 ° C for 10 days in this study). It is 

paradoxical that the same treatment diet of temperature that 

induces dormancy in some species of plants,may also control its 

break dormancy (Olsen, 2006).Such  a hypothesis seems in 

agreement with the findings of Pennycooke et al. (2005) who 

showed that the cold caused an accumulation of phenolic 

compounds in Betuniahybrida leaves.  (Wróbel et al., 2005) also 

have shown that the cold stimulates some phenolic compounds 

(free gallic acid and cathéchine) in the seeds of Vitisriparia. 

Moreover, vernalization is accompanied by modifications in 

levels of various substances: decreased levels of amino acids and 

increased levels of phenolics. Indeed, levels of these phenolic 

compounds fall strongly. According to these authors, these 

phenolic compounds are metabolized and transferred to other 

parts of the plant to meet their need ofdevelopment. Such results 

had been suggested by Kraiem et al. (2011) who reported that 

levels of quercetin increases during the phase of dormancy when 

it decreases during the phase of bud break in the bud vine var. 

Carignan. 

The evolution of levels in phenolic compounds of latent buds 

during their development cycle seems to be related to that of 

hydrogen peroxide. Indeed, these results lead us to suppose that 

when the H2O2 levels are high, there would be an oxidation of 

phenolic compounds, whereas when these levels are reduced, it 

would promote the accumulation of phenolic compounds. This 

hypothesis is supported by Qian Li et al. (2011) which reported 
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that the cold treatment leads to higher CAT and APX activities in 

the leaves, but the combination of pretreatment of a cinnamic 

acid and cold treatment further enhances the antioxidant 

activities. These authors showed that in association with 

cinnamic acid, cold Reduces H2O2 levels. This result seems in 

agreement with several studies dealing with the involvement of 

the H2O2 in response to attacks of the abiotic environment 

(Ashraf and Harris, 2004). Indeed, the slight increase of the H2O2 

observed in the breaking of dormancy phase seems to play a role 

as a mediator used for signal transduction of stress (Moussa, 

2006). It would act as a messenger triggering a modification of 

ionic flux or a production of second messengers such as salicylic 

acid. 

V. CONCLUSION 

The present study, allowed to follow up the evolution of 

hydrogen peroxide (H2O2) and total amount phenolic 

compounds during the annual cycle of the Merlot variety for the 

vines. 

The hydrogen peroxide (H2O2) and the phenolic compounds 

accumulate in dormant buds in order to contribute in the 

resistance against the environmental conditions during the 

winter season. However, this accumulation decreases during the 

budburst phase. After the dormancy phase the buds proved to 

involve an increase in the production of hydrogen peroxide 

inside cells. Indeed, the variation of these compounds had a 

close relation with different phases of bud development of the 

vine 
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 Abstract- The main purpose of this study is to examine the 

casual model and explain the relationship of opportunism, 

conflict, trust, commitment, satisfaction, and loyalty between 

hospitals and their suppliers. A survey is conducted of local 

community hospitals, regional hospitals and medical centers in 

Taiwan. Primary data is gathered using a questionnaire; this 

study investigates hospitals’ procurement staffs that are 

responsible for selecting medical device suppliers. The sample 

consists of 481 valid responses for applying structural equation 

modeling (SEM) in this research. The study confirms almost all 

hypothesized associations between the constructs examined, 

indicating that the supplier’s opportunistic behavior reduces trust 

and generates conflict. According to the significant mediation 

effect, showed that commitment plays a mediated role between 

trust and satisfaction, and satisfaction is a mediated factor to 

loyalty. Thereby displaying trust in addition to being an 

important factor in the success of supply chain management, but 

also an important factor in the success of alliances. 

 

Index Terms- Opportunism, Relationship quality, Medical 

device supplier, Supply chain management, Loyalty 

 

I. INTRODUCTION 

n recent decades, due to the increasingly intense competition 

in the health care market, hospitals are facing pressure on 

operating revenue into profit era. Expected cost savings by 

hospitals to improve or maintain their competitiveness. While the 

hospitals are committed to improving the short-term performance 

or financial interests, which will lead to decision makers tend to 

increase opportunistic behaviors (Timothy, 2008). 

As the companies want to maintain a partnership, extremely 

reluctant to see it's there, because opportunism can seriously 

harm the long-term potential of a cooperative relationship 

(Kirmani and Rao, 2000). Opportunistic behavior often has a 

strong negative moral connotation. It may put self-interest before 

other interests when there is an opportunity to do so, however, 

scant empirical attention has been given to examining the issue 

of opportunism in health care market relationships. Discussion of 

this topic is rare, and even ignored by researchers.  

In the past researches, most of the management practices 

indicate that between opportunistic behavior and loyalty are 

mutually contradictory. If the partners trust each other, willing to 

strengthen partnership have positive influences for the future 

interactive relationship (Morgan & Hunt, 1994). People will only 

be committed to trustworthy partners, because commitment 

entails vulnerability and remains open to their opportunism 

(Read, 2009). On the contrary, opportunism among partners has a 

significant negative impact (Yi Liu et al., 2010). They will also 

cause distress and affect each other's loyalty (Timothy, 2008), 

and may lead to increased transaction costs and decrease 

satisfaction, trust, future purchase intention and firm 

performance. 

It can be seen above, although opportunistic behavior and 

loyalty are contradictory, but in the meantime, the two will be 

associated with certain factors, such as, satisfaction, trust, 

commitment and so on. Therefore, this study will try to use the 

relationship quality as the role of a mediator. It will be affected 

by opportunistic behavior, and will also affect the attitude of 

loyalty between partners. The aim of this article is twofold: The 

first one is to construct a theoretical model and to explain the 

relationship between hospitals and their suppliers, and the second 

one is to test and predict the empirical model. The model also 

takes into consideration the moderating effect of four important 

constructs that are highly valued in quality relationships—

namely, trust, commitment, conflict and satisfaction.  

 

II. LITERATURE REVIEW AND RESEARCH  

This research develops a framework for investigating 

associations among the interrelationship between a supplier's 

opportunistic behavior, relationship quality and loyalty on the 

part of a hospital. 

The specific constructs constituting the model are 

opportunism, conflict, trust, commitment, satisfaction, and the 

attitude of loyalty. The model also takes into consideration the 

moderating effect, that is, quality relationship and conflict. 

Indeed, measuring the relationship between opportunism and 

loyalty can be complex. In this part, this paper will describe the 

conceptual model and also defined hypotheses. The conceptual 

model formulated 7 research hypotheses (2 referring to 

associations between the key constructs and the rest focusing on 

moderating effects), the research hypotheses is shown in Fig. 1. 

 
Figure1: The conceptual model and the hypotheses 

I 
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A. Opportunistic behaviors  

Timothy et al. (2008) proposed that the companies committed 

to increase the financial interests in a competitive society, will 

lead to decision makers prone to opportunistic behaviors to 

increase the short-term benefits. Although opportunistic behavior 

would not happen in every transaction, but once medical 

suppliers opportunistic behavior occurred, may cause hospitals to 

face many problems. Rindfleisch et al. (2010) considered that the 

transaction cost theory is mainly dependent on two main 

concepts, one of which is opportunism; since in the transaction 

process, risks and uncertainties arising from opportunistic 

partners may make the transaction process to pay a considerable 

cost. 

. Williamson (1975: 255) famously defined opportunism as 

self-interest seeking with guile. He argued that: ‘Economic man 

is a much more subtle and devious creature than the usual self-

interest seeking assumption reveals’. Williamson (1985: 47) later 

elaborated the concept of opportunism in terms of ‘the 

incomplete or distorted disclosure of information, especially to 

calculated efforts to mislead, distort, disguise, obfuscate, or 

otherwise confuse’. Shown in many studies, opportunism is 

inevitable between companies (Barnes et al., 2010; Williamson, 

1985; Kenneth, 2000). Meanwhile, opportunistic behavior is 

usually not easy to be aware of; particularly in the management 

of hospital. Once opportunism occurs, rarely studies to explore 

how to react and deal with (Wong, 2005; Timothy, 2008). 

B. Opportunistic behaviors toward on the relationship quality 

From the preceding information, relationship quality is a 

critical indicator for analyzing the strength of the relationship 

between the firm and customer (Rutherford, 2007). Many 

investigators believe that the main factors in evaluating 

relationship quality as three different higher-order concepts, 

combining satisfaction, trust and commitment (Crosby et al., 

1990; Hennig-Thurau, 2000; Smith, 1998). Relationship quality 

plays the role of a mediator in this study to capture the effect of 

relationship quality among opportunism and loyalty. To some 

extent, opportunistic actions may be unavoidable and are 

considered to generate negative intent on buyer–seller 

relationships (Armstrong & Yee, 2001). As partners engage in 

opportunistic behavior will result in reduction of trust (Carter & 

Kaufmann, 2007; Morgan & Hunt, 1994). In addition, trust 

creates a desire to continue and strengthen the relationship, 

which is useful for building relationship commitment (Leonidou, 

Palihawadana, & Theodosiou, 2006). Commitment represents the 

effort made to pursue or cultivate a relationship, in which a party 

may endure short-term sacrifices, costs, or restrictions to obtain 

long-term benefits (Anderson and David, 1988). Conversely, if a 

buyer has low levels of trust in a seller, there is a very large 

possibility that either party will not be committed to the 

relationship. 

Many previous studies (Anderson & Narus 1990; Barnes et al., 

2010) have found that trust has also a directly positive effect on 

satisfaction. This is because gaining trust in another partner 

enhances a feeling of security, thus facilitating engaging in a 

behavior that provides positive outcomes and prevents negative 

results (Leonidou, Palihawadana, & Theodosiou, 2006). 

Commitment is viewed as a key component in a business 

relationship because it not only typifies stability and long-term 

intent, but also can lead to high levels of satisfaction (Mohr & 

Spekman 1994). The affective elements tend to play key roles in 

strengthening satisfactory relationships. Based on the above 

empirical research, this article proposed the following 

hypothesis: 

 

(H 1): Opportunism has positively associated with trust. 
(H 2): Trust has positively associated with commitment. 
(H 3): Trust has positively associated with satisfaction. 
(H 4): Commitment has positively associated with 

satisfaction. 

C. Opportunistic behaviors, conflict and satisfaction. 

Conflict refers to a state of tension between two exchange 

parties, which results from an incompatibility of actual or desired 

responses, such as diverse objectives, unclear expectations, 

different perceptions, or antithetical views (Raven & Kruglanski, 

1970). Most research has categorized conflict as a negative 

attribute that forms unproductive and unhealthy relationships 

(Skarmeas, 2006). It will help the hospital’s managers make a 

more thorough assessment about the medical suppliers and 

therefore reduce the potential of opportunistic actions that will 

damage trust. Therefore, if suppliers act opportunistically by 

taking any other devious actions, this may instigate tension and 

frustration by the buyer, whose operations may be jeopardized 

(Skarmeas, 2006). In another aspect, conflict has also 

documented the direct negative effects of conflict on satisfaction 

(Anderson & Narus 1990; Lee. 2001). Opportunism reflects a 

specific form of behavior where some elements of deception are 

evident. That is, low trust reduces commitment, and conflict 

impedes communication. Low levels of commitment reduce 

hospitals’ satisfaction, which inhibits their long-term orientation. 

Therefore, we posit the following: 

 
(H 5): Opportunism has positively associated with conflict.  
(H 6): Conflict has negatively associated with satisfaction. 

D. Loyalty 

Loyalty or repeat purchasing is critical to the business or 

medical supplier's survival and success. Trust in sellers is the 

most important determinant of building loyalty and maintaining 

continuity in buyer-seller relationships. Singh and Sirdeshmukh 

(2000) noted that trust is a significant mediating variable both 

prior to and following consumption and that trust represents the 

customers’ continuous loyalty, which tightly links the trading 

partners. In the context of medical supply chain management, 

customer loyalty is usually conceptualized as conative 

(behavioral intention) loyalty. Satisfaction is regarded as a 

positive attribute that will enhance buyer–seller relationships. 

Specifically, the significance of a satisfactory working 

relationship between exchange parties is the best possible 

predictor of a customer’s likelihood of seeking interaction in the 

future (Armstrong & Yee 2001). This positive association 

between satisfaction and the long-term orientation of buyer–

seller relationships has been empirically established in the 

pertinent literature (Armstrong & Yee 2001; Barnes et al., 2010). 

Thus, we offer the following hypothesis: 
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(H 7): Satisfaction has positively associated with loyalty. 
 

III. METHODOLOGY 

A. Survey instrument 

 This study conducted a survey to collect data from medical 

equipment procurement staff (including executives). The 

research instrument was a structured questionnaire consisting of 

two sections. The first section examined respondents’ 

perceptions of opportunism, relationship quality (including trust, 

commitment, and conflict handling), satisfaction and loyalty, 

each statement measured on a five-point Likert scale , ranging 

from (1) strongly disagree to (5) strongly agree. The second 

section examines respondents’ basic information that focused on 

organizational demographics, including age, gender, and formal 

education, which uses a nominal scale. The questionnaire 

measured opportunism scales in this study was adopted from 

previous study (Das & Rahman, 2001; Timothy et al., 2008). 

Conflict scales in this study were adopted from Armstrong & 

Yee (2001), Carter & Kaufmann (2007), and Bradford et al. 

(2004). Trust scales and commitment scales in this study were 

adopted from previous study (Dwyer et al., 1987; Anderson & 

Narus, 1990; Crosby et al., 1990; Morgan & Hunt, 1994). The 

satisfaction scales in this study based on the recommendations of 

Cannon & Perrault, Jr. (1999) and Barnes et al. (2010). Finally, 

for loyalty scales in this study were adopted from several 

previous studies (Grant & Schlesinger, 1995; Singh & 

Sirdeshmukh, 2000; Chang & Chang, 2010; Chiu et al., 2010). 

To reduce potential ceiling (or floor) effects inducing 

monotonous responses to items designed to measure the same 

construct.  

To ensure that the questionnaire was concise and 

understandable, we conducted an in-depth interview and a pilot 

study. The initial questionnaires were administered to five 

researchers who specialized in or were interested in the medical 

supply management field. Next, the initial questionnaire was 

given to 55 subjects who were medical device procurement staff 

(including manager) working in medical institutions. 

B. Sample and descriptive statistics 

The empirical data were collected using a cross-sectional 

survey. Research participants were medical device procurement 

staff (including executives) from hospitals (including medical 

centers, regional hospitals, and district hospitals) in Taiwan. As a 

preliminary step, we contacted each of the managers in hospitals 

to secure their willingness of cooperation. All participants were 

volunteers. Our research distributed 800 questionnaires to five 

target hospitals. In total, 524 questionnaires were returned, and 

43 incomplete responses were discarded. This yielded 481 valid 

responses for the statistical analysis, and a valid response rate of 

60.1% for the initial sample. Among the valid responses, 49 

responses were gathered from medical center, 169 from regional 

hospitals, and 263 from local hospitals. The average age of 

respondents was 40.6 years (standard deviation was 9.2 years). 

Formal education for the sample population indicated 81.9% 

were faculty degree/ bachelor degree. And 54.7% of the 

organizational characteristics were local hospitals (see Table 1). 

To assess the possibility of response bias, we examined type of 

hospital (including: medical center, regional hospitals, and local 

hospitals) respondents using the chi-square test of significance. 

Factors examined included: opportunism, conflict, trust, 

commitment, satisfaction, and loyalty. We found no significant 

difference in any of them, indicating that there was no response 

bias in the data between the type of hospital respondents and that 

non-response bias was unlikely. 

 

Table 1: Distribution of population by position, education and 

type of hospital (N=481) 

Factor/ Level Frequency 
Column 

percentages  

Gender  100.0 

Male 375 78.0 

Female 106 22.0 

Formal Education  100.0 

High School or less 50 10.4 

Faculty degree/ bachelor degree  394 81.9 

Master degree or above 37 7.7 

Type of Hospital  100.0 

Medical centers 49 10.2 

Regional hospitals 169 35.1 

Local hospitals 263 54.7 

C. Measurement validity 

The measurement model was assessed for reliability, 

individual item loadings, convergent validity, and discriminant 

validity. Three criteria were considered in the process: (a) all 

item loadings (λ), (b) investigation of reliability coefficients 

(Cronbach’s alpha) and composite reliability coefficients (CR), 

and (c) average variance extracted (AVE) (Bagozzi & Yi, 2012; 

Fornell & Larcker, 1981; Hair et al, 2010). Table 2 shows the 

indices of reliability and convergent validities for the scale. 

 

Table 2:  Summary of construct validity and reliability results 

Constructs Cronbach’s  AVE CR 

Opp. 0.913 0.718 0.910 

Con. 0.720 0.524 0.767 

Tru. 0.765 0.553 0.788 

Com. 0.814 0.533 0.819 

Sat. 0.853 0.611 0.862 

Loy. 0.830 0.640 0.842 

Opp. :  Opportunism;   Tru. :  Trust;    Com. :  Commitment 

Sat. : Satisfaction;    Con. :  Conflict;    Loy. :   Loyalty 

 

Reliability analysis was conducted to evaluate the multi-item 

scales of each construct. Internal consistency is assessed using 

Cronbach’s alpha coefficients and composite reliabilities. The 

Cronbach’s α coefficient ranges from 0.720 to 0.913, which 

suggests a high level of reliability. All constructs displayed a 

higher Cronbach’s α coefficient than the 0.70 benchmark 

suggested by Hair et al. (2010). Composite reliability (CR) is a 

set of latent construct indicators that are consistent on their 

measurement. These CR coefficients ranged from 0.767 to 0.910. 

The constructs also exhibited a higher CR than the 0.6 

benchmark advised by Fornell & Larcker (1981). The test of 

construct validity is central to stabilizing the measure 
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dimensionality while conducting measurement development 

(DeVellis, 2003). Convergent and discriminant validity were 

evaluated by calculating the average variance extracted (AVE) 

for each factor within each model. An AVE in exceed than the 

0.5 also indicated the acceptability of the convergent validity of 

the construct (Fornell & Larcker, 1981). All constructs 

demonstrated AVE values between 0.523 and 0.718, which 

exceeded than the 0.5 and thereby demonstrated adequate 

convergent validity. In summary, the internal reliability and 

validity results were acceptable, which enabled us to proceed to 

an estimation of the structural model. 

 

IV. RESULTS 

This research includes eight variables (including four 

dependent variables and four independent variables) and each of 

the constructs comprises four to five measurement items. Thus, 

the sample of 481 participants in this research was higher than 

the minimum required sample size and large enough for the 

structural equations modeling (SEM) analysis. To test the 

conceptual model proposed, adopted SEM for two main reasons: 

first, it provides a useful framework among constructs 

simultaneously, and second it can systematically and holistically 

evaluate the various relationships  

A. Structural Model Estimation  

The structural model based on a path analysis was estimated 

after achieving a satisfactory goodness in the measurement 

model. The goodness of fit statistics for the measurement model 

is: χ2 =839.44, df = 182, χ2/df = 4.61, RMSEA = 0.087, CFI= 

0.938, AGFI= 0.819, GFI= 0.857. Although AGFI and GFI 

values were not exceeding 0.90, the more liberal cut-off of 0.80 

has been used to indicate good model fit (Hair et al., 2010). In 

terms of the RMSEA value, 0.08 or below is preferable; 

however, Raykov (2001) argued that 0.08 to 0.1 represents a 

moderate value. The results of the current study indicated that the 

hypothesized measurement model and data fitted well. The 

fitness measurement indices of the structural model are provided 

in Table 3. 

 

Table 3:  Summary of Fit Indices for Structural Models 

Fit Indices 
Recommended 

threshold. 

Model 

value 
Model fit  

χ
2
(Chi-square) P≧0.05 839.44 

(P=0.000) 

Poor 

Ratio of χ2(Chi-

square) to its 

degrees of freedom 

≦5 4.61 

(df=182) 

Good 

Goodness of Fit 

Index, GFI) 
≧0.9 0.857 Moderate  

Adjusted Goodness 

of Fit Index, AGFI 
≧0.9 0.819 Moderate 

Root Mean Square 

Error of 

Approximation, 

RMSEA 

≦0.08 0.087 Good 

Comparative Fit 

Index, CFI 
≧0.9 0.938 Good  

 

B. Testing Hypotheses 

Standardized beta-coefficients (β) from the estimated 

structural model are reported in Table 4 along with the associated 

t-values (t) for each construct. Six of the seven proposed 

hypotheses were supported. The model path coefficients for each 

value are shown in Figure 2, which explains a substantial portion 

of the variance for all the endogenous variables: 1.1% for 

conflict, 77.5% for trust, 16.5% for commitment, 77.2% for 

satisfaction, and 36.1% for loyalty.  

Shown as the following Figure, opportunism did not have 

significant effect on conflict (β = 0.09, p > 0.05), hypotheses 5 

was the only one not supported in this model. H1 was confirmed 

in the study, as opportunism positive effect on trust (β = 0.88, t= 

9.66, p < 0.05). Trust would be positively related to commitment 

and satisfaction (H2 and H3) as a mediator. This expectation 

were supported as we obtained a positive relation of constructs (β 

= 0.41 and 0.83, t= 6.09 and 8.61, p < 0.05). As posited in H4, 

the estimated positive coefficient estimates for the paths from 

commitment direct to satisfaction was significant (β = 0.11, t= 

2.54, p < 0.05). In H6, the negative relationship between conflict 

and satisfaction was significant (β = -0.10, t= -2.47, p < 0.05). 

Therefore, H4 and H6 were supported. Finally, from H7 we 

expected that satisfaction would positively effect on loyalty. This 

expectation was supported as we obtained a positive relation of 

constructs (β = 0.60, t= 10.30, p < 0.05). 

 

H2(+)

0.41*
H3(+)

0.83*

H6(+)

-0.10*
H5(-)

0.09

Commitment

R2=0.165

Opportunism
Satisfaction

R2=0.772

Trust

R2=0.775

Loyalty

R2=0.361

Conflict

R2=0.011

H4(+)

0.11*

H7(+)

0.60*

H1(-)

0.88*

 Figure 2: Structural model results. 

 

Value on path: Standardized coefficients (â), R
2
: Coefficient of 

determination and *p < .05.  
 

Table 4:  Path analysis of structural model 

 
Path ( 

from→to ) 

Standardized 

coefficient 
t-value Test results 

H1 Opp.→Tru. 0.88 9.66* Supported 

H2 Tru.→Com. 0.41 6.09* Supported  

H3 Tru.→Sat.  0.83 8.61* Supported  

H4 Com.→Sat. 0.11 2.54* Supported  

H5 Opp.→Con. 0.09 1.66   Rejected 

H6 Con.→Sati. -0.10 -2.47* Supported  

H7 Sat.→Loy. 0.60 10.30* Supported  

Opp. :  Opportunism;   Tru. :  Trust;    Com. :  Commitment 

Sat. : Satisfaction;    Con. :  Conflict;    Loy. :   Loyalty 

* p < 0.05 
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V. CONCLUSION 

   The primary objective of this article is to construct a 

casual model to explain the effect of relationship quality on 

customer loyalty via mediating effect which provided by conflict 

and satisfaction. The empirical results point out several important 

findings that contribute to a better understanding of opportunistic 

behaviors toward on the relationship quality. There are some 

managerial implications and suggestions were shown as 

followings.  

The results did not confirm the well-documented effect of 

opportunism on conflict with the working relationship (R
2
 = 

0.011, β = 0.09, t= -1.66), it differs from the studies of Barnes 's 

and Carter 's (Barnes et al., 2010; Carter & Kaufmann, 2007) . 

One possible explanation is that the hospital authorities have pre-

established set of measures on supplier management. These 

measures are usually listed in the assessment of indicators of 

hospital accreditation. If the hospital found that suppliers have a 

opportunistic tendency.They will reduce the further willingness 

to cooperate, even terminate the contract before conflict 

occurred. Perhaps this is why opportunism has no significant 

impact on conflict. 

Among the main determinants, this paper has found a 

significant and positive effect of trust on commitment (β = 0.41, 

t= 6.09, p < 0.05) and conflict has a negative effects on 

satisfaction (β = -0.10, t=-2.47, p < 0.05). These results are 

consistent with some scholars (Chen et al., 2011, Nyaga et al., 

2010, Kwon & Suh, 2004; Morgan & Hunt, 1994; Anderson & 

Narus, 1990; Barnes et al., 2010; Lee. 2001). Specifically, trust is 

an important antecedent factor in affecting commitment and 

loyalty. If one party trusts another, such a party is willing to 

develop a positive behavior toward the other party. In addition, 

as hospitals and their suppliers have different insights and 

practices in some critical issues that may also affect the hospitals 

satisfaction to suppliers. 

According to the significant mediation effect, another major 

finding in this study showed that commitment plays a mediated 

role between trust and satisfaction (β =0.41 and 0.11, 

respectively), and satisfaction is a mediated factor to loyalty (β 

=0.60). Mediation effect implies a causal relationship whereby 

the trust causes a commitment which causes satisfaction and 

loyalty. Thereby displaying trust in addition to being an 

important factor in the success of supply chain management, but 

also an important factor in the success of alliances; Thus, a 

higher level of trust and commitment leads to a higher level of 

loyalty. 

By the proposed model in this research study, have verified 

that besides hypotheses 5 was the only one not supported in this 

model, the remaining hypotheses are not rejected. Hospital 

authorities can maintain more effective loyalty through 

satisfaction by using trust and commitment. While avoiding the 

occurrence of opportunism, this will be the best win-win 

strategy. 
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Abstract: The Spy” generally developed to monitor and record suspicious movement in a company during the closing hours of the 

company.  Organizations today face new and more insidious threats than they ever have in the past. To protect personnel and 

infrastructure alike requires a level of vigilance not previously anticipated. A new technology called Intelligent Video Surveillance 

employs state of the art computer vision technology to automate the process of watching web cam - making video a proactive defense 

sensor. One approach is to detect and recognize the actions of individuals within a crowded scene. 

We get to know about bank robberies in day to day life and the thieves escape unidentified. When the banks are closed after office 

hours, it is difficult manning the whole area physically. Therefore we decided to implement motion detection algorithm which will act 

as security tool. The video can be captured using web cam and once the motion of the object crosses the threshold value, the video is 

stored. For every motion there is a new video. 

 

1. INTRODUCTION 

            Features include advanced motion detection, mask out areas which could cause false alarms, stores images in a 

compressed format, produce reports on captured images, custom motion effects, overlay text onto captured images, write 

images to an  movie file, play sounds when motion is detected. 

 Objectives: 

 Camera Configuration to start motion detection. 

 Start monitoring [Start video capturing, Capture device- web camera] . 

 Scanning area to detect suspicious movement. 

 Recording suspicious video Module. 

 Playing Alarm after detecting suspicious movement. 

 E-mail the user video recording. 

 

 

2. PROBLEM DEFINITION 

Video Surveillance software as the name itself suggests has to be developed to provide security to the user of the software, so the 

cost of software adds. The system also requires a webcam and various circuitries so it also adds to the cost. 

There is also a case that software gets corrupted or the hardware wares out so there is requirement for the user to check the system at 

regular intervals.   

 

EXISTING SYSTEM: 

In early days, the CCTV cameras were used as means of Surveillance system. CCTV stands for Closed-Circuit Television.  

 CCTV recording systems are still often used at modern launch sites to record the flight of the rockets, in order to find the possible 

causes of malfunctions, while larger rockets are often fitted with CCTV allowing pictures of stage separation to be transmitted back to 

earth by radio link.  

Closed-circuit television (CCTV) is the use of video cameras to transmit a signal to a specific place, on a limited set of monitors. 

It differs from broadcast television in that the signal is not openly transmitted, though it may employ point to point wireless links. 

CCTV is often used for surveillance in areas that may need monitoring such as banks, casinos, airports, military installations, and 

convenience stores. 

      In industrial plants, CCTV equipment may be used to observe parts of a process from a central control room; when, for 

example, the environment is not suitable for humans. CCTV systems may operate continuously or only as required to monitor a 

particular event. A more advanced form of CCTV, utilizing Digital Video Recorders (DVR’s), provides recording for possibly many 

years, with a variety of quality and performance options and extra features (such as motion-detection and email alerts). 

Surveillance of the public using CCTV is particularly common in the UK, where there are reportedly more cameras per 

person than in any other country in the world. There and elsewhere, its increasing use has triggered a debate about security versus 

privacy. 

http://ijsrp.org/
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DISADVANTAGES: 

 Wireless CCTV can be hacked into by another receiver.  

 Guard must be licensed if the area being monitored is used by the public. 

 Must be wary if camera is moveable that you are not looking into private residences. 

 

PROPOSED SYSTEM: 

  Organizations today face new and more insidious threats than they ever have in the past. To protect personnel and 

infrastructure alike requires a level of vigilance not previously anticipated. A new technology called Intelligent Video Suspicious 

employs state of the art computer vision technology to automate the process of watching WEB CAM - making video a proactive 

defense sensor. One approach is to detect and recognize the actions of individuals within closing hours of the company. This 

functionality has applications in public safety and airport security. 

 Increased safety: If implemented properly, a video surveillance network can greatly improve the security of employers and 

employees alike. In order to be effective however, the network needs to be properly maintained and monitored on a regular 

basis so that security threats can be accurately assessed. 

 Theft deterrent: The proper use of video surveillance has saved companies hundreds of dollars in stolen products. Prompts 

good behavior: Just as the presence of video surveillance cameras deters theft, it also promotes good behavior. Individuals 

are less likely to behave inappropriately if they know they are being monitored. 

 Provides evidence of a crime: If a crime has occurred, it is easier to prove what actually took place using recordings of the 

video surveillance footage. While this method is certainly not fool proof, in most cases, it can prove invaluable. 

 Captures all desktop activities: This system captures all desktop activities at client side PC and generates video clips.  

 

 

3. ALGORITHM USED: 

 

Cluster Matching Algorithm: 

A new method for estimating displacements in computer imagery through cluster matching is presented. Without reliance on any 

object model, the algorithm clusters two successive frames of an image sequence based on position and intensity. After clustering, 

displacement estimates are obtained by matching the cluster centers between the two frames using cluster features such as position, 

intensity, shape and average gray-scale difference.  

 

The performance of the algorithm was compared to that of a gradient method and a block matching method. The cluster matching 

approach showed the best performance over a broad range of motion, illumination change and object deformation. 

 

In this study, clustering is used as a means to group pixels with similar feature‘s in each image frame; the displacements are estimated 

by matching clusters between two frames in the image sequence. The method should also be applicable to motion estimation for 

images containing deformable objects with varying brightness. 

 

First, pixels in each image frame are clustered the two successive frames are treated independently. Each of the resulting clusters tends 

to be spatially connected because of the position constraint and contains pixels of similar gray-scale values because of the intensity 

constraint. Second, clusters are matched between the two consecutive frames. In addition to the position and the intensity, the shape of 

each cluster and the average gray-scale difference between two clusters are used as matching criteria.  

 

The Displacement between the two matching cluster centers is assigned to every pixel in the cluster. This results in a dense set of 

displacement estimates. 
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Fig.1 System Flow Diagram 

 
 

Algorithm: 

1. START. 

2. One of the most common approaches is to compare the current frame with the previous  

Assume that we have an original 24 bpp RGB image called current frame (image),  a grayscale copy of it (current Frame) and 

previous video frame also gray scaled (background Frame).  

I. For the purpose we can declare new difference and threshold filters. 

II. We initialized value to background Frame and apply the filters.  

III. Store the filter value differences filter and threshold filter temporarily. 

3. On this step we'll get an image with white pixels on the place where the current frame is different from the previous frame on 

the specified threshold value.  

4. It’s already possible to count the pixels, and if the amount of it will be greater than a predefined alarm level we can signal 

about a motion event. 

5. At the beginning, we get the first frame of the video sequence as the background frame. And then we'll always compare the 

current frame with the background one. But it will give us the result with some drawback. 

6. Our approach is to "move" the background frame to the current frame on the specified amount. 

8.  We move the background frame slightly in the direction of the current frame - we are changing colors of pixels in the 

background frame by one level per frame. 

9. We create new filter as move towards and assign its current value to the background frame value. And this value assign to 

temporarily. 

10. Assign processing filter value to the filter sequence and difference and threshold value with background value. 

11. STOP. 

 

4. CONCLUSION 
 

In this paper, we presented methods for detecting motion in a video surveillance system using webcam. We implemented the 

system which automatically detected suspicious activity. The proposed object tracking method successfully tracks the motion in 

consecutive frames. The system calculates Histogram for each frame and compare with threshold value, gives alarm, E-mail to 

user and do video recording from the time motion gets detected. 
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Abstract- This paper attempts to analyze the efficiency of maize 

(Zea mays L.) production in Numan Local Government of 

Adamawa State, Nigeria. Multistage sampling technique was 

employed to select Ninety seven (97) maize producing farmers 

for the study. Data for the study were collected using structured 

questionnaires. Multiple regression analysis was used to study 

the relationship between inputs and output.  The result shows that 

there is a positive and significant relationship between farm 

sizes, quality of seed used, fertilizer, plough-cost, labour with 

maize output in the study area. 

 

Index Terms- Resource productivity, multiple regression, 

Numan Local Government area 

 

I. INTRODUCTION 

ield of 2.78 ton/ha, maize ranks first among cereals and is 

followed by Rice, Wheat and Millets, with average grain 

yield of 2.55, 1.63 and 0.66 ton/ha respectively (Indian council of 

Agricultural Research, 2004). Recently, the world average yield 

of 4.3 ton/ha over the last three years with equivalent values for 

rice and wheat are 3.8 and 2.7 tons respectively (Tony, 2013). 

Maize is one of the most important grains in Nigeria, not only on 

the basis of the number of farmers that engaged in its cultivation, 

but also in its economic value (Oladejo & Adetunji, 2012). Maize 

has evolved in Nigeria  from the backyard crop in the 1970s to a 

commodity which is third in terms of output and area cultivated 

only to sorghum and Millet since the 1990s (NARP, 1994;  as 

cited by Phillip, 2002). Maize is now widely accepted as a major 

source of food and cash income among it’s predominantly 

smallholder producers in Nigeria. According to Phillip (2002), 

the factors which aided the rapid expansion and acceptance of 

maize cultivation in Nigeria are significant. First, was the 

development, through collaborative research, of fertilizer 

responsive and early maturing open pollinated and hybrid 

varieties. Second, was the emergence of maize as a major 

substitute industrial raw material, following the ban of most 

cereal grains import in the 1980s. Third, there was enhanced 

adoption of maize growing and maize-related technologies 

through the vigorous extension activities of the World Bank 

assisted by Agricultural Development Projects (ADPs). Fourth, 

there had been prolonged concessional pricing of fertilizers, the 

critical input class in maize production in most part of Nigeria. 

And, fifth, is the relative ease of transporting and storing maize 

grains. 

      This work therefore was prompted by the over dependence 

on other local governments to supply maize, in the study area, 

which is due to acute shortage and increase in the demand of 

maize in the area. The study therefore tries to measure the 

efficiency under different farms in Numan Local Government 

Area of Adamawa state of Nigeria. 

 

II.  METHODOLOGY 

 Study Area 

      The study area was Numan Local Government Area of 

Adamawa State. Numan is situated at latitude 9.47° North, 

longitude 12.03° East and 137 meters elevation above the sea 

level (Numan maps n.d).Numan local government area lies in the 

north-west of Adamawa state. It shares common boundaries with 

Guyuk Local Government Area to the north, Demsa Local 

Government Area to the north-east and Lamurde Local 

Government Area to the south-west. 

      The Local Government has a number of ethnic groups. 

Among them are the Bwatiye, Bille, Mbula, Hausa, Wurkumand 

Junju who live in segmented communities. Numan Local 

Government Area has a population of 77617 people and it covers 

a land area of 2,193 square kilometers (Numan maps n.d). The 

soils of the study area consist of well drained sandy loam, silt 

and silty loam. 

      The study area experience high temperature of about 38.4
0
C 

in December which rises in April-May to 43
0
C. There are two 

distinct seasons in the area, the rainy season and dry seasons. The 

beginning and end of rainy season followed the migration pattern 

of inter tropical convergence zone (TTCZ). The rainy season is 

from May-October with the heaviest downpour in August. The 

annual average rainfall of the area is about 960.3 mm. The dry 

season start from November and ends in April. This is the period 

of harmattan when the dust laden carried by North-Eastern trade 

winds (continental air masses) from the Sahara desert have a 

marked effect on the climate of the area. The driest month are 

January and February with relative humidity of 13%, short 

grasses interspersed by short trees, shrubs and mosaic of 

Savannah marks the vegetation of the area (Information unit 

Numan L.G.A, 2013). 

      The major occupations of the people in the study area are 

farming, fishing, hunting and civil service. Major crops grown in 

the area include maize, guinea corn, rice and beans. Also 

livestock like pigs, goats, cattle and sheep are reared in the area. 

Social amenities available in the study area are electricity, police 

station, schools, market, sporting centers, banks etc. 

 

 

 

Source of Data 

Y 
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      The data for this study were collected from primary source. 

The data were collected from maize farmers through the use of 

structured questionnaire that was administered to the producers 

in the study area. 

  

Sample Size and Sampling Procedure 

      Multistage sampling techniques were used to select the 

respondents. Five wards were purposively selected from the ten 

(10) wards of the local government area. From each of the 

selected five wards, two villages were purposively sampled 

giving a total of ten villages. Under this arrangement, a total of 

97 maize farmers were randomly selected from the ten villages 

according to the proportion of the maize farmers and to whom 

questionnaires were administered to, data were collected for the 

study from their responses. The information collected includes 

the socio-economic characteristics of farmers, production costs 

and returns, inputs used in the production, production constraints 

etc. 

 

III. ANALYTICAL TOOL 

      Multiple regression analysis was used to study the 

relationship between inputs and output. This is generally given 

as; 

Y = f(x1x2…..xn) 

      Four functional forms have been used to determine the 

relationship between the variables inputs and the output and the 

best fit equation selected. The functional forms are: 

i. Linear function:  

Y = bo + b1X1 + b2X2 + b3X3 + b4X4 ……..b10X10 + Ui 

ii. Exponential function 

LnY = bo + b1X1 + b2X2 + b3X3 + b4X4 ……..b10X10 + Ui 

iii. Semi-logarithm function 

Y = lnbo + b1lnX1 + b2lnX2 + b3lnX3 + b4lnX4 ……..b10lnX10 + Ui 

iv. Double logarithm function 

LnY = lnbo + b1lnX1 + b2lnX2 + b3lnX3 + b4lnX4 ……..b10lnX10 + 

Ui 

Where: 

Y = Total output of maize (kg) 

X1 = Farm size in hectares (ha) 

X2 = Quantity of fertilizer (kg) 

X3 = ploughing cost (₦) 

X4 = Quantity of seeds (kg) 

X5 = Labour (mandays/hour) 

X6 = Quantity of herbicide (ltrs) 

b1 – b10 = Coefficients of the variable inputs 

Ui = Error term 

 

IV. RESULTS AND DISCUSSIONS 

      The relationship between maize production input and the 

output can be explained based on the regression result as shown 

in table 4. 13. 

      Maize output was regressed with the quantity of farm size, 

fertilizer, plough-cost, quantity of seeds, labour, and herbicide to 

determine the relationship between the dependent variable (Y) 

and independent variables (X1-----X6). Four functional forms 

were tried in order to determine the best fit function. Economic 

and statistical criteria were employed to select linear function as 

the lead equation; thus the equation: 

 

Y=-3483.686 + 917.9455X1 +2.923218X2 + 0.1259594X3 + 

64.42412X4 + 65.43022X5 - 7.555654X6 

 

      The importance of the production function analysis was to 

measure the contribution of each input to production when the 

input interacts with one another to produce output (Gidado, 

Adebayo, Daniel, and Alama, 2013). 

      The standard error of Y estimate = 0.03. The co-efficient of 

multiple regressions (R
2
) was given to be (0.64), this implies that 

about 64% variation in the output is explained by the inputs 

captured in the regression. This indicates that an increase in each 

of the variables (except herbicide which is negative) will result to 

an increase in output of maize. This is in consonance with the 

findings of Onuk, Yahaya, and Nannim, (2010) on maize 

production in Plateau State, which states that the coefficient of 

multiple determinants (R
2
) was 0.65 which is 65% variation. 

      Out of the six independent variables, five carried positive 

signs (farm size, fertilizer, plough-cost, seeds quantity, and 

labour); meaning that increase in the use of the variables directly 

increase the output while herbicide was negative which implies 

increase in its use reduce farmers yield this could be inadequate  

technical knowhow on the use of the herbicides. 

      Generally, from table 4.13, three inputs (farm size, fertilizer, 

plough-cost) used as regressors analysed were statistically 

significant at 1% and one input (seed quantity) is statistically 

significant at 5%. The remaining two regressors were, not 

significant (i.e. labour and herbicide). 

      Farm size: The coefficient for farm size (X1) is positive 

(917.95) which imply that an increase in farm size will result in 

an increase in output all others remain equal. The positive sign 

indicate that farm size had direct relation to output. This is so, 

because land area is very strategic in maize production, therefore, 

when it is increased it also leads to an increase in output of 

maize. 

      Fertilizer: A unit change in fertilizer (X2) will bring about a 

significant percent increase in the output of maize production. 

The more fertile the soil, the more its return on yield, the 

significance of the fertilizer could also be as a result of efficient 

use of the commodity as it is a major input in the sense that it 

improves the fertility of the soil. 

      Plough-cost: The coefficient of the cost of ploughing (X3) is 

(0.13) and significant at 1% level. This shows that at 1% level of 

probability, any increased in ploughing cost will bring about 13% 

increased in maize output, this is because ploughing soften the 

soil and allow the plant roots to penetrate properly into the soil 

and extract the available essential nutrient for growth and 

development. The more the tillage operation (plough, harrow and 

ridging) the more the cost farmer incurred but the better the yield 

and hence higher income. Therefore when the farm land is 

properly tilled or plough it allows plants to grow faster hence 

increases the output. 

      Seeds: The coefficient of seeds is positive (64.4) and is 

significant at 5% level of probability, it is positively related to 

output of maize which implies the fact that seeds has to be 

planted before crop establishment is expected as well as output. 
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Table 1: Regression Analysis 

 

Functional forms 

 

Linear Semi-log Double-log Exponential 

Variables Constant  

-3483.686 

(-4.10)*** 

 

-25701.39 

(-3.19)*** 

 

 2.655129 

(2.47)*** 

 

6.598735 

(42.71)*** 

Farm size/ ha (X1) 

 

 

917.9455 

(4.12)*** 

2908.502 

(1.98)** 

0.6010951 

(3.06)*** 

0.1473186 

(3.63)*** 

Fertilizer kg (X2) 2.923218 

(3.13)*** 

1713.806 

(2.61)*** 

0.2655426 

(3.03)*** 

0.0002943 

(1.73) 

Plough-cost₦ (X3) 0.1259594 

(3.17)*** 

1153.725 

(1.23) 

0.24093 

(1.70)** 

0.0000229 

(3.16)*** 

Seed kg (X4) 

 

64.42412 

(2.11)** 

1103.692 

(1.33) 

0.1237848 

(1.11) 

0.0066202 

(1.19) 

Labour (X5) 

 

65.43022 

(0.94) 

-100.1857 

(-0.08) 

0.1546476 

(0.89) 

0.0236471 

(1.87) 

Herbicide lrt(X6) 

 

-7.555654 

(-0.20) 

1882.957 

(2.00)** 

0.1995361 

(1.59) 

-0.0025132 

(-0.37) 

R
2
 0.64 0.59 0.699 0.56 

SE 0.03 0.04 0.91 0.81 

F-ratio 26.48*** 12.83*** 19.79 0.81*** 

Source: Computer print  

Key; 

*** = significance at 1% level of probability 

** = significance at 5% level of probability 

SE = Standard Error 

All figures in parenthesis are t-values 

 

V.  CONCLUSION 

      It can therefore be concluded that there is a positive and 

significant relationship between farm sizes, quality of seed used, 

fertilize, plough-cost, labour with maize output in the study area. 

Maize production among farmers was also found to be profitable. 
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Abstract- Yoga, an ancient culture of Indian heritage, regular 

practice leads to ideal physical, mental, intellectual, and spiritual 

health. Asana and Pranayama are the yogic practices. These have 

a number of beneficial physiological effects on various systems 

in our body. The present work was taken up as data reported on 

the effect of Asanas and Pranayama on weight of males school 

going children. To know whether there is any change in weight 

in the subjects practicing Asanas, Pranayama & combination of 

Asana Pranayama and with that of subjects not practicing any 

type of yoga. 120 male student volunteers from Muni 

International School, A-2/16-18, Mohan Garden, Uttam Nagar 

New Delhi-110059, India, of age between 8 to 10 years were 

selected. Subjects were equally assigned to the four groups by 

using random sampling procedure i.e. three experimental groups 

and one control group. The experimental Group A was 

administered Asanas (30 subjects), Group B was administered 

Pranayama(30 subjects) and Group C was administered 

combination of Asana Pranayama(30 subjects),  and Group D 

control group(30 subjects) was given no training of an 

experimental period of twelve weeks. They practiced Asanas and 

pranayama for 45 minutes, six days a week and Sunday has been 

observed as weekly off. Asanas and combination of Asana 

Pranayama can significantly reduce the Weight of school going 

children. 

 

Index Terms- Asana, Pranayama, and Weights. 

 

I. INTRODUCTION 

oga is not an ancient myth buried in oblivion. It is the 

most valuable inheritance of the present. It is the 

essential need of today and the culture tomorrow.” 

Swami Satyananda Saraswati 

 

         The world yoga means ‘unity’ or ‘oneness’ and is derived 

from the Sanskrit word Yuj which means ‘to join’. This unity or 

joining is described in spiritual terms as the union of the 

individual consciousness with the universal consciousness. On a 

more practical level, yoga is a means of balancing and 

harmonizing the body, mind and emotions. This is done through 

the practice of Asana, Pranayama, Mudra, Bandha, Shatkarma 

and Meditation, and must be achieved before union can take 

place with the higher reality (Swami Satyananda Saraswati, 

2004). The restraint of the mind-stuff from taking various forms 

is yoga (Swami Vivekananda’s translation) or Yoga is the control 

of thought-waves in the mind (as translated by Swami 

Prabhavananda of Sri Ramkrsana Math). The Maharsi further 

observes:-“thereafter the soul abides in it’s real self. In other 

words, yoga lies in being one’s real self.Yogic practices, an 

ancient culture of Indian heritage, have led to ideal physical, 

mental, intellectual, and spiritual health. Yoga has a number of 

beneficial physiological effects on various systems in our body. 

Regular yogic practices have been shown to cause profound 

improvement(Subbalakshmi NK, Saxena SK, Urmimala, 

D'Souza UJA, 2005) in cardiorespiratory, 

thermoregulatory(Madanmohan, Sivasubramaniyan KM, 

Balakrishnan S, Gopalakrishnan M, Prakash ES, 2008) and 

psychologic functions in healthy individuals(Ray US, 

Mukhopadhyaya S, Purkayastha SS, Asnani V, Tomer OS, 

Prashad R,2001) . Yogic practices have been also found to be 

most useful in alleviating hypertension(Murugesan R, 

Govindarajulu N, Bera TK,2000), bronchial asthma 

(Sathyaprabha TN, Murthy H, Murthy BT,2001), diabetes 

mellitus(Telles S, Naveen KV,1997) and coronary artery 

disease(Manchanda SC, Narang R, Reddy KS, Sachdeva U, 

Prabhakaran D, Dharmanand S,2000) . A previous study has 

shown that there is significant increase in PEFR in pranayama 

practicing school children(Sivapriya DV, Subamalani S, 

Shyamala T.,2010). Combination of various type of Asanas, 

pranayama has also led to significant increase in hand grip 

strength , hand grip endurance , maximum expiratory pressure , 

maximum inspiratory pressure , forced expiratory volume, forced 

expiratory volume in first second and peak flow rat( 

Madanmohan, Lakshmi J, Kaviraja U, Ananda BB,2003). Fifteen 

days regular practice of different types of pranayama(Ankad RB, 

Balachandra AS, Herur A, Patil S, Chinagudi S, Shashikala 

GV,2011) and practice of asanas, pranayamas & 

suryanamaskara(Makwana K, Khirwadkar N, Gupta HC,1988) 

has led to increase in the mean breath holding time significantly 

alone with other parameters. There is a need to know the effect 

of Asanas and Pranayama  training alone on weight,  so that 

benefits, if any, could be obtained by its practice. 

 

II. OBJECTIVES OF THE STUDY 

 To study the effect of Asanas on Weight. 

 To study the effect of Pranayama on Weight. 

 To study the combination effect of Asana Pranayama on 

Weight  

 To compare the effect of Asanas and Pranayama and 

their combination on Weight. 

 To compare the three treatments and its effect on the 

Weight. 

 

“Y 
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III. HYPOTHESES 

H1 There will be significant effect of Asanas Practice on 

Weight of school going children.  

H2 There will be significant effect of Pranayama Practice 

on Weight of school going children. 

H3 There will be significant effect of Asana Pranayama 

Practice on Weight of school going children. 

H4  There will not be any significant different between three 

treatment groups. 

 

IV. SELECTION OF SUBJECTS 

         One hundred twenty (120) school going boys were selected 

randomly as subjects in the age group of 8-10 years from Muni 

International School, A-2/16-18, Mohan Garden, Uttam Nagar 

New Delhi-110059, India. The subjects were divided into three 

treatment groups and one control group using random method. 

Group A was allotted Asanas treatment group consisted of 30 

subjects, Group B was allotted Pranayama treatment group 

consisted of 30 subjects, Group C was allotted combination of 

Asana Pranayama treatment group consisted of 30 subjects and 

Group D control group consisted of 30 subjects. The study was 

confined to 12 weeks of training programme. 

 

V. EXPERIMENTAL PROTOCOL 

         A period of twelve weeks in the month of August to 

November 2012, the climate condition was rainy and 

atmospheric temperature was varying from 25
0 

C to 38
0
 C. 

Experimental population of 90 subjects were assembled in 

Activity Hall at Muni International School, A-2/16-18, Mohan 

Garden, Uttam Nagar, New Delhi-110059, India. Experimental 

training was executed from 9:00 AM onwards for 45 minutes, for 

six days a week and Sunday has been observed as weekly off. 

Each subjects of the experimental group was ready to learn 

Asanas and Pranayamas. Group ‘A’ acts as Asanas Group, ‘B’ 

acts as Pranayama group, Group ‘C’ acts as Combination of 

Asana and Pranayama group and Group ‘D’ acts as control group 

which did not participate in the training programme. The subjects 

of experimental group ‘A’ practiced Asana (Surya Namaskar, 

Sarvangasana, Matsyasana, Halasana, Bhujangasana, 

Shalvhasana, Dhanurasana,   Chakrasana, Ardha 

Matsyendrasana, Paschimottanasana, Vajrasana, Yogamudra, 

Standing kati chakrasana, Tadasana and Shavasana) and group 

‘B’ practiced Pranayama (Anuloma Vilom and Bhastrika) and 

group ‘C’ practiced  combination of Asana and Pranayama 

(Surya Namaskar, Sarvangasana, Matsyasana, Halasana, 

Bhujangasana, Shalvhasana, Dhanurasana,   Chakrasana, Ardha 

Matsyendrasana, Paschimottanasana, Vajrasana, Yogamudra, 

Standing kati chakrasana, Tadasana ,Shavasana, Anuloma Vilom 

pranayama and  Bhastrika pranayama).  

 

VI. PREPARATION OF TREATMENT  PROGRAMME 

         For the purpose of the study “Effect of Asanas and 

Pranayama on Selected Anthropometric and Psycho-

Physiological Variables of School Going Children” the training 

programme consisted of three experimental groups (one control 

group).Keeping in mind the basic philosophy behind practicing 

Yoga that is “Sthira Sukham Asanam” (Patanjali), the deep 

rooted meaning that has been taken as a guide line while 

execution of a training no body has been forced to do on an 

above his capacity on the contrary it has been observed by 

research scholar improvement has taken place like students could 

able to attend better posture and sustain it. Even in case of 

pranayama the magnitude has been increased like retention and 

frequency of stroke.  

         Three experts Yoga trainer were involved to administer the 

training simultaneously to all three experimental groups. All the 

training groups were supervised by the scholar. 

 

VII. TOOL  USED 

         Weight was recorded on kilogram (Kg) with the help of 

Weighing machine. 

VIII. RESULTS 

 

TABLE-1 

DESCRIPTIVE STATISTICS OF THE DATA MEASURED IN THE POST TESTING WEIGHT 

 

TREATMENT GROUP MEAN 

STD. 

DEVIATION N 

Asanas Group 28.47 5.24 30 

Pranayama Group 26.91 6.09 30 

Asana  Pranayama Group 25.67 5.86 30 

Control Group 28.64 6.14 30 

Total 27.42 5.90 120 

 

       Table no.1 indicates the values of descriptive statistics of the 

experimental Groups (Asanas Group, Pranayama Group, Asana 

Pranayama Group) & Control Group for anthropometric variable 

of weight, which shows that the mean and S.D. values of Asanas 

Group, Pranayama Group, Asana Pranayama Group and the 

Control Group were found to be 28.47±5.24, 26.91±6.09, 

25.67±5.86, and 28.64±6.14 respectively. For the total subject 

the mean and S.D. was 27.42±5.90. 
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TABLE-2 

DESCRIPTIVE STATISTICS OF THE DATA MEASURED IN THE POST-TESTING AFTER ADJUSTMENT WITH THE 

INITIAL DIFFERENCE WEIGHT 

 

TREATMENT GROUP MEAN STD. ERROR 

95% CONFIDENCE 

INTERVAL 

LOWER 

BOUND 

UPPER 

BOUND 

Asanas Group 27.24
a
 0.058 27.13 27.36 

Pranayama Group 27.51
a
 0.057 27.40 27.63 

Asana Pranayama Group 27.33
a
 0.058 27.22 27.45 

Control Group 27.60
a
 0.058 27.48 27.71 

 

(a) Covariates appearing in the model are evaluated at the following values: general weight scale for children pre test = 27.49. 

 

       The mean and standard error of different post-testing Groups 

after adjustment have been shown in table 2. Which is for Asanas 

Group 27.24 & 0.058, Pranayama Group 27.51 & 0.057, Asana 

Pranayama Group 27.33
 
& 0.058 and Control Group 27.60

 
& 

0.058. 

 

TABLE-3 

ANCOVA TABLE FOR THE POST-TEST DATA ON WEIGHT  

 

SOURCE 

SUM OF 

SQUARES DF 

MEAN 

SQUARE F 

SIG.
 a
 

 (p-

value) 

Pre  Weight Scale For Children 4131.66 1 4131.66 4.186E4 0.00 

Treatment Group 2.41 3 0.80 8.15 0.00 

Error 11.35 115 0.09 
  

Corrected Total 4145.43 119    

 

       Table no. 3 indicates the values test of difference between 

the subject effects, which shows that there was a significant 

difference in pre test values of anthropometric variable of weight 

for the four selected Groups, as the value was found to be 

4.186E4 (E4 means that the numerical error which represent the 

point after 4digits) which proves to be the base of Analysis of 

Co-Variance. Also, a significant difference was found between 

the post test values of the experimental and Control Group as the 

value was found to be 8.15, which was significant at 0.05 level.  

 

TABLE-4 

POST HOC COMPARISON FOR THE GROUP MEANS IN POST-MEASUREMENT ADJUSTED WITH THE INITIAL 

DIFFERENCES WEIGHT 

 

(I) TREATMENT GROUP (J) TREATMENT GROUP 
MEAN DIFFERENCE 
(I-J) 

SIG.
a 

(p-value) 

Asanas Group Pranayama Group -0.27
*
 0.001 

Asana  Pranayama Group -0.09 0.27 

Control Group -0.35
*
 0.00 

Pranayama Group Asanas Group 0.27
*
 0.001 

Asana  Pranayama Group 0.18
*
 0.02 

Control Group -0.08 0.30 

Asana Pranayama Group Asanas Group 0.09 0.27 

Pranayama Group -0.18
*
 0.02 

Control Group -0.26
*
 0.002 
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Control Group Asanas Group 0.35
*
 0.00 

Pranayama Group 0.08 0.30 

Asana  Pranayama Group 0.26
*
 0.002 

 

Based on estimated marginal means 

a. Adjustment for multiple comparisons: Least Significant Difference (equivalent to no adjustments). 

* The mean difference is significant at the 0.05 level. 

 

       Table no. 4 indicates the values of post hoc test for the 

selected Groups for anthropometric variable of weight, which 

shows that a significant difference was found between the post 

test values of Asanas Group and the Control Group as the value 

was found to be 0.35 which was significant at 0.05 level, the post 

test values of Pranayama Group and the Control Group as the 

value was found to be 0.08 which was not significant at 0.05 

level, Asana Pranayama Group and the Control Group as the 

value was found to be 0.26 which was significant at 0.05 level. 

 

FIGURE:-1 

 

 
COMPARISON OF THE MEANS ON WEIGHT OF THE CONTROL GROUP AND THREE EXPERIMENTAL GROUPS 

 

INTERPRETATION OF FINDINGS 

       The values of the means and standard deviations for the data on weight in the different Groups during the post testing is shown in 

the table 1.  

 

       Further, adjusted means and standard deviation for the data 

on weight of different Groups during post testing have been 

shown in table 2. This may be noted that these values are 

different from that of the unadjusted values shown in table 1. The 

advantage of using the ANCOVA is that the differences in the 

post-testing means are compensated for the initial difference in 

the scores. In other words, it may be said that the effect of 

covariate is eliminated in comparing the effectiveness of the 

treatment Groups during post-test. 

       Table 3 shows the F –value for comparing the adjusted 

means of the four treatment Groups (Asanas Group, Pranayama 

Group, Asana Parnayama Group and Control Group) during 

post-testing. Since p-value for the F- statistic is 0.00 which is less 

than 0.05, so of it is significant. Thus, the null hypothesis of no 

difference among the adjusted post-means for the data on weight 

in four treatment Groups may be rejected at 5%level. 

       Since F-statistic is significant, post hoc comparison has been 

made for the adjusted means of the four treatment Groups which 

is shown in table 4. It may be noted here that p-value for the 

mean difference between Asanas Group and Control Group is 

0.00, Asana Pranayama Group and Control Group is 0.002. all 

these p-values are less than 0.05 and hence they are significant at 

5% level, but in case of Pranayama Group and Control Group is 

0.30 these p-values is higher than 0.05 and hence it is not 

significant at 5% level, Thus, the following conclusions can be 

drawn: 

 There is a significant difference between the adjusted 

means of the Asanas Group and Control Group on the 

data of anthropometric variable weight during post-test. 

 There is not a significant difference between the 

adjusted means of the Pranayama Group and Control 

Group on the data of anthropometric variable weight 

during post-test. 
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       There is a significant difference between the adjusted means 

of the Asana Pranayama Group and Control Group on the data of 

anthropometric variable weight during post-test. 

       In order to find as to which treatment is best, one can see the 

adjusted means values of different treatment Groups during post-

testing given in table 2. Clubbing these adjusted means with the 

three conclusions mentioned above.  

       Hence, it may be inferred that Asanas and Asana Pranayama 

are equally effective in decreasing the weight among the subjects 

in comparison to that of the Control Group. 

       To Control weight all the treatments proved to be effective 

as among all the Groups after treatment weight has shown 

downwards trends but Asanas was most effective as difference 

between pre and post test was 0.26, in case of experimental 

Group which was under gone Asana Pranayama together training 

was less effective. Still difference between pre and post test was 

0.14.Which can be seen clearly in graphical representation that is 

figure-1. 

 

IX. DISCUSSION 

       Table 3 was referred back into the result section. It could be 

seen from the table that there was a significant difference in case 

of weight after administrating the different training programme 

namely Asanas, Pranayama and combination of Asana 

Pranayama. 

       The post hoc test (Table 4) revealed that weight was 

significantly decreased in Asanas Group among the three 

experimental programme followed by combination of Asana 

Pranayama programme respectively. But in case of Pranayama 

programme there is not a significant difference between the 

adjusted means of the Pranayama Group and Control Group on 

the data of anthropometric variable weight during post-test. 

       The effectiveness of Asanas programme in comparison to 

other training programme may be due to the reason that Asanas 

programme decrease weight. Therefore, proposed hypothesis has 

been accepted in case of weight. But in case of Pranayama 

programme it was found that there is not a significant difference 

between the adjusted means of the Pranayama Group and Control 

Group on the data of anthropometric variable weight during post-

test because Pranayama is related to the breathing exercises due 

to this reason it was found that there is not a significant 

difference between the adjusted means of the Pranayama Group 

and Control Group in case of weight. 

 

X. CONCLUSIONS 

       Asanas and combination of Asana Pranayama can 

significantly reduce the Weight of school going children. 
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The Use of Kelpak to Seedlings Loquat (Eriobotya 

Jappanica L.) 
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Abstract- Liquid fertilizers derived from seaweeds are found to 

be superior to chemical fertilizers due to high level of organic 

matter, micro and macro elements, vitamins and fatty acids and 

also rich in growth regulators. Loquat seedlings  Eriobotrya  

japonica grow slowly under nursery conditions,  usually stay for 

a long time until a diameter up to  appropriate size for budding 

and thus reach the ready size for the sale, this investigation aimed 

to improve the vegetative growth of the seedlings by studying the 

effectiveness of concentration and method of application of 

seaweed concentrate SWC Kelpak consists of natural plant 

hormones such as auxins (10.7 mg.l
-1

) and cytokinins  (0.03mg.l
-

1
) which is produced from Ecklonia maxima, which stimulate 

growth, on loquat transplants  grown at the lathhouse of 

Agriculture Research Centre, Ainkawa, Erbil, Iraq, during  April 

to August 2010, as soil and foliar application  in the following 

concentrations ( 0, 1:200, 1:250, 1:300), and the overlap between 

concentration and method of application to improve the 

vegetative growth of the seedlings,  each treatment was repeated  

three times through the growing season the interval date between 

them were 20 days. For the control treatment, pure water was 

used, Complete Randomized Design (C.R.D) as a factorial 

experiment design with three replicates.   

       Results indicated that most treatments led to improve 

vegetative growth of transplant as compared with control, 

sprayed with Kelpak  at the concentration (1: 250) highest values 

of these characters were observed in plants which caused a 

significant Increase of transplant height (29.47cm), increase of 

diameter of main stem (2.12mm), number of leaves. Transplant
-1

 

(13.85), plant leaf area (713.500cm
2
.p

-1
), percentage of 

chlorophyll (55%), leaf. weight (14.81gm), dry weight of leaves 

(6.07gm) as compared with the control.       

       As a method of Kelpak application, the foliar application 

was the effective method comparing with the soil application, 

since the highest values of these characters were observed in 

plants sprayed with Kelpak at the concentration (1:250) as foliar 

application compared with the same concentration as a soil 

application and control. Significant differences in means between 

treatment combinations Kelpak concentration and method of 

application were observed in the vegetative growth contributing 

characters, the heights increase of transplant height (34.80 cm) 

was observed in treatment (1:250 Kelpak as foliar application), 

the lowest value (13.93 cm) was found in (control). The 

maximum effective increase in diameter of main stem (2.70 mm) 

was found in treatment (1:250 Kelpak as foliar application which 

was statistically identical to the treatment (1:300 Kelpak as foliar 

application), the lowest value (1.03 mm) was found in control. 

 

Index Terms- Ecklonia maxima, foliar,  kelpak, loquat, soil 

 

I. INTRODUCTION 

eaweeds and their products are used in agriculture and 

horticulture as soil conditioners, manure, growth stimulants 

and plant protectants against pests and diseases (VERKLEIJ, 

1992). The SWC Kelpak is known for the growth promoting 

effect it has on plants. Although a variety of compounds have 

been discovered in the SWC, including hormones such as 

cytokinins and auxins, none of these fully explain the significant 

growth promoting effect exerted by the SWC when administered 

to plants (Nelson and Van Staden, 1984).  Adding sea weed to 

soil directly led to improve  physical soil qualities and increase 

their ability to retain water and the reason is attributed to the sea 

weed have fiber and amino acid, vitamins and all these materials 

are combined with soil pellet and increases the molecular weight, 

which helps to root growth and helps in the growth area increase 

absorption, leading to increased vegetative growth and increase 

in leaf size  and the proportion of chlorophyll in the leaves, as 

well as lack of oxidation Chlorophyll in securities.  Foliar 

application can play important role and be very profitable in 

deficient case of nutrient elements. These elements will be 

rapidly taken up by the trees and the levels will increase 

dramatically in the leaves. Moreover, this technique could be 

enhancing the efficiency of soil application. In order to obtain 

strong growth seedlings as a root stock for budding in shorten 

period Kelpak as soil and foliar application is additional 

information for an alternate to synthetic fertilizers because of the 

low cost and the impact on health. 

       Results of the experiment conducted on apple, apricot, peach 

trees 3 years old , increased diameters of trees when sprayed with 

Kelpak where there were significant differences in the diameters 

stem apple trees , but the increase in peach and apricot trees were 

not significantly ( Lourens, 2001) , same results  also obtained  

by (Steenkamp, 2002) when he studied effect of Kelpak in the 

growth and development of newly planted Shiraz grape vines in 

order to encourage the entry of plants in the early fruiting. 

Mohammad (2010) reported that application of used of Kelpak 

(1:150, 1:200 and 1:250) gave better outcome in most of 

characteristics of Sorani olive transplant as compared with 

control.  

 

II. MATERIALS AND METHODS 

       The present study was conducted at " the lathhouse of 

Agriculture Research Centre, Ainkawa, Erbil, Iraq", during  

April to August 2010, as soil and foliar application  in the 

following concentrations ( 0, 1:200, 1:250, 1:300), and the 

overlap between concentration and method of application to 

S 
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improve the vegetative growth of the loquat transplants on one 

year old, uniform in size and vigor, free from attack of diseases 

and pests were selected on which given treatments were applied, 

each treatment was repeated  three times through the growing 

season the interval date between them were 20 days. For the 

control treatment, pure water was used, Complete Randomized 

Design (C.R.D) as a factorial experiment design with three 

replicates.  All seedlings received the same agricultural practices. 

At the end of the growing season (August) of the following 

determinations were measured for the same seedlings:  Increase 

of transplant height (cm), increase of diameter of main stem 

(mm), number of leaves per transplant, leaf area (cm
2
), plant leaf 

area (cm
2
.p

-1
), percentage of chlorophyll (%), leaf. weight (gm), 

dry weight of leaves (gm), and percentage of dry material (%).  

 

III. RESULTS AND DISCUSSION 

       The present value in Table 1 has revealed the consistent and  

most significant results for growth parameters due to application 

of kelpak out of four different concentrations, the concentration 

(1:250)  resulted a significant Increase of transplant height 

(29.47cm), increase of diameter of main stem (2.12mm), number 

of leaves per transplant(13.85),  percentage of chlorophyll (55%), 

leaf. weight (14.81gm), dry weight of leaves (6.07gm) as 

compared with the control (14.03cm), (1.05mm), (8.25), 

(356.167cm
2
.p

-1
), (5.35gm) respectively, while the maximame 

increasing of  lef earea (56.26 cm
2
), plant leaf earea (717.00 

cm2.p
-1

), Percentage of chlorophyll (55.50 %) responded 

significantly to the treatment      ( 1:300 Kelpak ) which was 

statistically identical to treatment ( 1:250 Kelpak). (Louens, 

2001, Steenkamp, 2002, Masny and Zurawiez, 2004, 

Mohammad, 2010). This increase is due to the influence of as 

auxins and cytokinins which contribute to directing and 

movement of nutrients in the vegetative parts of the plant, 

increasing constituent parts of the total vegetative (Mothes and 

Engelbrecht, 1961. Blunden et al., 1997) reported that the 

seaweed extract applied as foliar spray enhanced the leaf 

chlorophyll level in plants; this increase in chlorophyll content 

may be due to a decrease in chlorophyll degradation by betaines, 

Glycine betaine delays the loss of photosynthetic activity by 

inhibiting chlorophyll degradation during storage conditions in 

isolated chloroplasts; Seaweeds extracts contain Betaine which 

as a nitrogen source may increase this parameter (Genard et al., 

1991; Whapham et al., 1993; Blunden et al., 1997). 

       The results of the study also indicate that the effectiveness of 

foliar applic ations with respect to soil applications. It can be 

seen that foliar applied was most effective at all vegetative 

growth parameters. 

       Significant differences in means between treatment 

combinations Kelpak concentration and method of application 

were observed  in the vegetative growth contributing characters 

such as:  Increase of transplant height (cm), increase of diameter 

of main stem (mm), number of leaves per transplant, leaf area 

(cm
2
), plant leaf area (cm

2
.p

-1
), percentage of chlorophyll (%), 

leaf. weight (gm), dry weight of leaves (gm), and percentage of 

dry material (%) responded significantly to the treatments (Table 

1). The heights Increase of transplant height (34.80 cm) was 

observed in treatment (1:250 Kelpak as foliar application), the 

lowest value (13.93 cm) was found in (control). The maximum 

effective increase in diameter of main stem (2.70 mm) was found 

in treatment (1:250 Kelpak as affoliar application which was 

statistically identical to the treatment (1:300 Kelpak as foliar 

application), the lowest value (1.03 mm) was found in control.  
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Table 1. Effect of  Concentration of Kelpak and method of application on vegetative growth characteristics of loquat transplants. 

 

 

 

 

 

 

 
A same letter in the column indicates that there is no significant difference (p<0.05). 

Characterises 

Increase of 

transplant 

height (cm) 

Increase of 

diameter of main 

stem(mm) 

Number of 

leaves per 

transplant 

Leaf area 

 (cm
2
) 

Plant. leaf area 

(cm
2
.p

-1
) 

Percentage of 

chlorophyll % 

Leaf. Weight 

(gm) 

Dry weight of 

leaves   (gm) 

 

Percentage of 

dry material 

% 

Con. Kelpak 

0 14.03 d 1.05 d 8.25 c 44.09 d 356.167 c 28.25 c 11.71 d 5.35 c 40.07 d 

1:200 26.00 c 1.74 c 12.83 b 50.63 c 632.500 b 49.500 b 13.53 c 5.58 bc 41.59 c 

1:250 29.47 a 2.12 a 13.85 a 51.00 b 713.500 a 55.500 a 14.81 a 6.07 a 43.78 b 

1:300 26.54 b 2.02 b 12.77 b 56.26 a 717.00 a 55.50 a 14.51 b 5.63 b 44.78 a 

Method of application 

Soil 20.19 b 1.316 b 11.32 b 47.77 b 548.000 b 41.500 b 12.26 b 5.38 b 41.64 b 

Foliar 27.82 a 2.14 a 12.29 a 53.23 a 661.583 a 52.875 a 15.02 a 5.93 a 43.47 a 

Con. Kelpak and method of application 

0 

S
o

il
 

ap
p

li
ca

ti
o

n
 

  

13.93 g 1.03 e 8.04 c 43.96 f 353 g 28 g 11.19 h 5.38 de 40.01 f 

1:200 19.71 f 1.30 d 12.67 b 47.39 d 565 e 41 f 11.56 g 5.25 e 41.00 e 

1:250 24.13 d 1.53 c 12.50 b 45.76 e 572 d 46 e 13.27 d 5.63 cd 42.22 d 

1:300 23.00 e 1.40 d 13.04 b 53.96 c 702 c 51 d 13 e 5.27 e 43.32 c 

0 

  
  

F
o

li
ar

  

ap
p

li
ca

ti
o

n
  

14.12 g 1.06 e 8.47 c 44.21 f 359 f 28.5 g 12.22 f 5.33 de 40.13 f 

1:200 32.30 b 2.17 b 13.00 b 53.88 c 700 c 58 c 15.5 c 5.90 bc 42.17 d 

1:250 34.80 a 2.70 a 15.20 a 56.25 b 855 a 65 a 16.35 a 6.50 a 45.34 b 

1:300 30.08 c 2.63 a 12.50 b 58.56 a 732 b 60 b 16.03 b 6.00 b 46.23 a 
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   Abstract- Duplicate bug report describes problems for which there is already a report in a bug repository. For many open source 

projects, the number of duplicate reports represents a significant percentage of the repository, so automatic identification of duplicate 

reports are very important and need let’s avoid wasting time a triager spends in searching for duplicate bug reports of any incoming 

report. In this paper we want to present a novel approach which it can help better of duplicate bug report identification. The proposed 

approach has two novel features: firstly, use n-gram features for the task of duplicate bug report detection. Secondly, apply cluster 

shrinkage technique to improve the detection performance. We tested our approach on three popular open source projects:  Apache, 

Argo UML, and SVN. We have also conducted empirical studies. The experimental results show that the proposed scheme can 

effectively improve the detection performance compared with previous methods. 

 

   Index Terms- Bug Reports, Duplicate Bug Detection, N-gram feature, Bug Report Analysis, Cluster Shrinkage 

I. INTRODUCTION 

n software maintenance, discovering software abnormal behavior is an important process to avoid serious damages. Typically, these 

abnormal situations are collectively described in bug reports which are submitted to a bug report management system (BRMS) such 

as Bugzilla, Eclipse so on for further handling. After the bug reports are submitted, one or more triagers will be assigned to analyze 

them and then pass them to the appropriate programmers for bug fixing. As reported in recent literature [1, 4, 5, 6], an important 

concern of duplicate detection on bug reports in bug report handling has been addressed. The main reason behind this concern is that 

the percentage of duplicate bug reports can be significantly up to 36% [1, 2, 5, 6], for example, the Eclipse dataset collected from 

October 2001 to August 2005 has 18,165 bug reports, and 20% of the reports are duplicate [1].The same paper also reports that 30% 

I 



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      90 

ISSN 2250-3153  

www.ijsrp.org 

of 2,013 reports in the Firefox dataset collected from May 2003 to August 2005 are duplicate [1]. In 2006, Hiew reported that the 

duplicate reports in the Firefox repository could even reach 36% [4]. The significant number of the duplicate bug reports shows the 

importance of how to properly process them in the debugging and testing work. So, identifying duplicate bug reports play very 

important role. First, the analysis time for triaging bug reports can be highly reduced. Second, the information contained in duplicate 

bug reports may be very helpful in the debugging process because they provide more information on software abnormal operations 

that was not described in the first bug report (the master bug report). 

II. DUPLICATION DETECTION PROBLEM 

The duplication detection problem in explained as follows: As stated in [3, 8], the problem of duplication detection can be 

characterized by identifying two or more bug reports that describe the same software fault. In [5], the duplicates can be further 

classified into two classes: (1) the duplicate bug reports describe the same failure situation, and (2) the bug reports describe the 

different failures with the same source of the software fault. Since the second duplication type may involve different vocabulary for 

different bug reports, its detection cannot be effective by only exploring the textual information of the bug reports [5, 7]. In order to 

detect effectively the second type duplication requires program-specific information, such as execution traces in [7]. However, this 

may raise the privacy problem. Therefore, this research only focuses on detecting the first type of duplication which only considers the 

textual information of bug reports. 

Figure 1: An example of a duplicate bug report in ArgoUML project 

To detect the duplicate bug reports, the textual information contained in the bug reports must be first passed and extracted. A bug 

report generally consists of some Meta- information, a short summary, textual description, and some error messages. It may also have 

some comments from other reporters. Figure 1 is an example for the ArgoUML project. This bug report was submitted to a bug 

tracking system Tigris by A. M. Dearden. In the Description field, A. M. Dearden provided abundant information about an exception 

in ArgoUML execution. If the bug report is the original report for the software failure, it is called the master bug report (MBR). 

Otherwise, it will be labeled as duplicate after the triaging process. In Figure 1, this bug report # 174 is identified as a duplicate in the 

Resolution field. On the bottom of the figure, it can be seen that this bug report is a duplicate of bug report # 108. In this case, these 

two bug reports belong to the same report cluster (RC) in this paper. 

The duplication detection problem in this research is processed as follows. For a software project, the historical bug reports are 

first classified into n report clusters (RCs). Each RC has a master bug report (MBR). If an RC has more than one bug report, the bug 

reports in the RC have the duplicate relationships. For each incoming bug report BRx, the duplication detection is performed to 

generate a recommendation list that shows the likelihood order of BRx being a member of RCi. The duplication relationship is 

determined if one of the following conditions is satisfied: 

1. For a master report BRm, a bug report BRi has been resolved as duplicate with a reference to BRm in the bug tracking system, 

and the report status is closed. 

2. For two bug reports BRi and BRj, if they are marked as the duplicate of BRm, BRi is a duplicate of BRj, and vice versa.   

    3. If there is another bug report BRk that is marked as duplicate of BRi, BRk is also a duplicate of BRm. This property is called the 

transitivity. 

The rest of the paper is organized into four sections.  Section III gives a brief overview of related work. Section IV presents the 

proposed scheme in which n-gram features and cluster shrinkage are used to improve the performance of duplicate detection. In 

section V, the empirical study on different open-source projects is elaborated to demonstrate the effectiveness of the proposed scheme. 

Finally, section VI concludes the paper. 

III. RELATED WORK 

This section presents the previous studies on the n-gram approach and the cluster shrinkage technique. 

In 2006, Hiew proposed an incremental clustering model using natural language processing (NLP) techniques to identify duplicate 

bug reports in his master thesis [4]. According to his report, the detection recall rate can achieve 20%-50% in four software projects 

when the recommendation list has 7 items (Eclipse: 20%, Fedora: 31%, Apache: 32%, and Firefox: 50%). 

In 2007, a study similar to Hiew´s work for Sony Ericsson software projects was reported in [5]. Compared with Hiew´s work the 

scheme proposed by Runeson, Alexandersson, and Nyholm show that using only basic NLP techniques can achieve comparable 

performance. In 2008, Jalbert and Weimer proposed a detection scheme in which they used a specific feature weighting equation and a 

graph cluster algorithm to improve the detection performance [9]. However, their scheme only performs up to 1% better than the work 

of [5].  

In 2010, Sureka and Jalote proposed an n-gram-based approach to detect duplicate bug reports [6]. However, the performance of 

their scheme still remains moderate from their experiments in which a 40.22% recall rate is achieved for the top-10 recommendations. 
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The indifferent performance is mainly because their scheme uses character-level n-gram-based features that may contain a lot of noisy 

information for similarity computation. 

Based on the observations of the previous studies, we proposed a detection scheme based on the n-gram features and the cluster 

shrinkage technique. With the n-gram features, the proposed scheme effectively improves the classification power for duplication 

detection. With the assistance of cluster shrinkage, the divergence problem due to n-gram features is mitigated. 

IV. DUPLICATION DETECTION APPROACHES 

The proposed approaches use the NLP technique, N-gram, and the cluster Shrinkage technique. For a software project, the 

historical bug reports are classified into n report clusters (RCs). To form the clusters, we use the comments of bug reports to create a 

mapping file. In a cluster that has more than one bug report, we use the last bug report as the test data. In other words, the largest bug 

ID in each cluster is the incoming bug report. The other bug reports in the cluster are the historical data. In our observation on bug 

reports, we find they may have weak semantic similarity with other reports. The main reason is that the submitter may not described 

the bug in details just use different words to describe the same bug. In addition, there are many compound words. Therefore, n-gram is 

used to extract more information from these diversities. It can improve similarity identification between reports of the same RC. Then, 

we use the cluster shrinkage technique (CS) that can also improve the similarity identification by reweighting the features of bug 

reports. The proposed scheme has the following four basic processing steps: 

1. Feature extraction 

2. Feature reweighting 

3. Similarity calculation 

4. Recommendation generation 

 

Figure 2: The processing flow 

1. Feature extraction 

1.1 Data Types 

We have two types of bug reports historical bug reports and incoming bug reports. The incoming bug report is a set that include 

the largest bug report ID in all clusters. In other word, it is collects the last bug report that be submitted in each cluster. The historical 

bug report is already in our bug repository. For each incoming bug report, the historical bug report set is the bug report that bug ID is 

smaller than incoming bug report. We will design the approaches in historical bug reports to help us find the duplicate bug report. 
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1.2 Bug Report Cluster 

The information that is marked as a duplicate in bug reports helps to create a mapping file to form the report clusters (RCs). An 

example mapping file is shown is in Table 1.1. The number in Table 1.1 is the bug report ID and the sequence is sorted by the bug 

report ID. The smallest of cluster size is 2. In other word, the smallest of cluster combine by one incoming bug report and one 

duplicate. In our case study to see the Table 1.2, we can find the most of cluster size between 2 and 4. 

 

1.2 N-gram Feature Extraction 

We use the vector space model to represent bug reports. In this step, we use NLP and n-gram techniques to help us build bug 

report vector. The Word Vector Tool is a Java library that can help us to calculate vectors. In WVTool tool, we construct a bug report 

with three parts. First, we use NLP that can help us to extract the tokens of word. Second, we use character-level n-gram that can help 

us to find the similarity between lexical words in detail that means is to find the common word between original word and his 

abbreviation. Third, we use word-level n-gram to find the sequence relationship between the words. It also can find the compound 

word. In section V, we will show the experiment results and discuss the parameter settings. 

Table 1.3 is an example SVN bug report that ID is 330. Table 1.4 is the vector after our pre-processing approaches. We can get 

more information from different tokenization and improve the performance. 

2. Feature reweighting 

We use the cluster shrinkage to help us find the semantics of bug report overlap. In this way, it will increase the member of cluster 

relationship by the threshold. The first, we have to find a center of cluster. The second, we shrink all of bug report to its center. 
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1. Centroid of Clusters: the centroid, we use it to represent the cluster, is a center vector. Each cluster has a centroid that with all 

information in its cluster. We use the average vector that in a cluster to calculate centroid. Because the submitter does not always 

describe the bug in detail, it will make the similarity calculation inefficient. The reason is two duplicate bug reports with seldom same 

words and it will make to determine whether they are duplicate bug report become difficult. So the centroid can help us increase 

similarity between duplicate bug reports, it have more words. 

Figure 3: Documents in each cluster are moved toward the cluster centroid c in cluster shrinkage 

2. Using Cluster Shrinkage: After we find the each centroid of cluster, we shrink all of bug report to its centroid of cluster. The 

symbol is a threshold. The symbol  represents a bug report vector. The symbol  means the new vector. 

For each cluster { 

           N is the number of bug reports in S  

                           Compute its centroid: 

                           C=  

                            For each bug report    

                            { 

                                    =(1 - )  +  

                                    Where  0    

                             } 

                      } 

3. Similarity Computation 

We follow the past research result that using cosine can get the better performance. We have two similarity calculations. One of 

the similarity calculations is document-based ranking and another is cluster-based ranking. In the document-based ranking, we 

compare the incoming bug report with all bug report in bug repository and sort by similarity calculation value to determine duplicate 

bug report. There is a problem in document-based ranking. It is inevitable that different submitter use different word to describe the 

bug. Although we use the cluster shrinkage technique to resolve this problem, it cannot be completely avoided. For example, a cluster 

has three bug reports, two bug reports use the word “bug” to describe and one bug report uses the word defect. The word “defect” will 

become a noise and the bug report will has low similarity. So, we use cluster-based ranking. In the cluster-based ranking, we re-

calculate the cosine value before determining duplicate bug report. We average the cosine of members of cluster. Then we compare 

the incoming bug report with all bug report with new cosine value in bug repository and sort by similarity calculation value to 

determine duplicate bug report. This way can resolve the seldom bug reports in his cluster has low similarity. 

4. Top-N Recommendation 

We present the result like as previous work [4]. Using the top-n recommendation system can help user to find the duplicate bug 

reports. We list rank from 1 to 22 to and observe the performance in every rank. Then, we compare the top-N recommendation with 

past researches. In our approaches, we get the better performance than others. 

V. EXPERIMENTS 

In this section, we introduce our experimental environment and the experiments. The open-source data sets are considered in our 

empirical study. We use ArgoUML, SVN, and Apache. We also implement past research work for performance comparison. In the 

work of Runeson et al. [5], we only use the cosine similarity because it has the best performance in their study. 

1. Environment 

In the experimental environment, we have three open-source projects. The bug reports of ArgoUML and SVN are respectively 

collected from Tigris.org. The bug reports of Apache are collected from Bugzilla.org. ArgoUML is a leading open-source UML 

modeling tool which supports all standard UML diagrams. The source code of the ArgoUML project is developed in Java and can run 

on any Java platform. Apache is an open-source http server project. SVN is an open-source software project that performs version 

control. More descriptive statistics of Argo UML, Apache, and SVN can be found in Table 1.5. 

2. Experimental Setup 

In our scheme, we have three parameters. The first nc is the size of character-level n-gram (CN). The second nw is the word-level n-

gram length. Both nc and nw direct influence how many features are extracted. In our experiments, we find that nc and nw are 6 and 3 to 

have a slightly better performance among other values. The main reason is that on average the word length is between 5 and 6. The 
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symbols CBR and DBR denote the cluster-based ranking and document-based ranking. The third parameter is . In the experiments,  

=0.9 is used because it has the best performance.  

To evaluate the detection schemes, we use the recall rate metrics. The recall rate defined as the percentage of the duplicates that 

can correctly find the corresponding master bug reports in the top-n recommendations.  

                          (1)    

Equation (1) illustrates how to calculate the recall rate, where Ncorr is the number of duplicate reports that are correctly identified, and 

Ntotal is the total number of duplicate reports. 

3. Performance Study 

The performance evaluation is based on the duplicate bug report recommendation list. The recommendation list can help software 

analysts to rapidly find the duplicate bug reports. From figure 4 to figure 9, the horizontal axis is the ranking size of the list and the 

vertical axis is the recall rate. The ranking size is equal to the recommendation list size. Because n-gram and Cluster Shrinkage have 

many parameter settings, different experiments have been conducted to study their influences.  

The first experiment is to study the  value in CS. In this experiment, we only use the simple NLP processing and CS. From Tables 

1.6 to 1.8, we can find that CS performs well when  = 0.9 and  =1.0. In the following experiments, we use  =0.9 because its 

performance is slightly better than  =1.0 in three projects.  

The second experiment is to study the combinations of different approaches. From figure 4 to figure 6, NLP means the basic 

natural language processing, CN means character-level n-gram, WN means word-level n-gram, CS means the cluster shrinkage 

technique, and ALL means the combination of all approaches. From these figures, we can find that ALL outperforms others.  

The third experiment is to study  n value in character-level n-gram. In Table 1.9, we can find these are no significant difference 

between different n values. In our  experiments, we use n = 6 because its performance is slightly better. In figure 7 to figure 9, we also 

compare our approaches ALL+CBR and ALL+DBR with past work of Hiew[4], Runeson et al. [5], and Sureka et al. [6]. We can see 

that our approache have the better performance than others.  
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Figure 4: SVN combination 
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Figure 5: ArgoUML combination 

 

Figure 6: Apache combination 

 

               Figure 7: Detection performance with previous work for  

the  SVN project 
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Figure 8: Detection performance with previous work for the ArgoUML project 

Figure 9: Detection performance with previous work for 

 the Apache project 

VI. CONCLUSION 

Duplication detection is an important issue for software maintenance in recent years. In this study, we propose a detection scheme 

using n-gram features and the cluster shrink-age technique. From the empirical experiments on three open-source software projects, 

the proposed scheme shows its effectiveness in duplication detection. 

      There are some advanced issues in this research direction. For example, the se- mantic relationships among bug reports can be 

extracted to identify the bug reports with similar semantic meaning. The implicit domain knowledge may also help the duplication 

detection work. We believe that the discussion of these issues can further promote the performance advance in the duplication 

detection work. 
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Abstract- The HIV epidemic in Papua has widespread throughout 

the population (generalized epidemic) and this province is the 

highest prevalence of HIV/AIDS in Indonesia. The magnitude of 

this problem has grown to become an issue of omission and 

extinction of native Papuans. This study was conducted using a 

mixed qualitative and quantitative namely Grounded Theory and 

Experimental. This research has generated a new theory of 

“Proactive Health Seeking Behavior “which developed based on 

the local situation in the tribal Mee in Paniai, Papua's Central 

Highlands. This is a study of health behaviors associated with 

social culture. The resulting propositions are including; 1. Health 

Behavior Change can occur quickly through a proactive approach 

that bridges between Health Care Providers ( Provider ) and 

Beneficiary Health Care ( Recipient ); 2. Health Behavior 

Change can happen quickly if the desire and attitude of Providers 

and Recipients can be fused through socio-cultural approach and 

constant efforts ; 3. Changes in proactive health seeking behavior 

is driven by  leader attitudes , issues , facts , local wisdom , and  

health provider attitudes, while recipients driven come from 

knowledge, values and norms, mandatory check, care and 

support perceived society / stakeholders; 4.  The stronger the 

impulse factors proactive from providers and recipients, the 

faster the change or acceleration of health development can 

occur. The quantitative study, before the intervention and after 

the intervention showed significant increases occurred on 

average per month is conducted examination of the coverage of 

HIV by 53 -fold. Total coverage in the year 2013 amounted to 

2001 people and 160 people reactive cases. The proportion of 

cases of reactive (positive) HIV / AIDS as much as 8 %, 

indicating approximately 3 times higher HIV prevalence than 

data in Papua based Integrated HIV and behavior survey (STHP) 

in 2006. This research was carried out at Tribal Mee in Pania, 

Central Mountains of Papua with a strong culture, so it is 

suggested further research is the application of the theory of the 

other tribes and other diverse populations and in urban areas. 

 

Index Terms- Proactive, Comprehensive, Socio-Cultural, ethnic 

Mee, Grounded Theory 

 

I. INTRODUCTION 

IDS in Indonesia was found first in 1994. Along with the 

movement and trends of the AIDS epidemic in 2003, the 

NAC issued a Prevention Strategy sets back AIDS in 2003- 

 

2007 that is designed to accommodate the entire focus of the plan 

priority HIV prevention and AIDS in Indonesia and how 

advances in treatment and care Indonesia.   Based on estimates 

made in 2012, there were an estimated 591 823 people living 

with HIV. The level of the HIV epidemic in Indonesia is 

concentrated epidemics where HIV prevalence is high in some 

provinces and in several key population. Meanwhile in the Land 

of Papua, HIV epidemic is a widespread epidemic (generalized 

epidemic), which is already high HIV prevalence in the general 

population. Seen here that people living with HIV is pretty much 

on the island of Java and Papua (Indonesian Ministry of Health, 

2013). The increase in the spread and transmission of HIV / 

AIDS in Papua Province 50 times higher than other provinces in 

Indonesia (Kompas, 2007), this can be proved by the results of 

the data analysis Integrated HIV and Behavior Survey (STHP) in 

2006, showed that the prevalence HIV in Papua is 2.4%, in all 

age groups, the rate is higher than in all regions in Indonesia, 

based on topographic progression of the disease varies widely, 

according to this survey report is the case in the highlands of 

2.9%, according to According to reports that Papua Provincial 

Health Office of AIDS for HIV data is a province until 2012 

amounted to 12,187 cases (Papua Health Profile 2012).  

      Data case until the end of January 2013 in Paniai Regency, 

totaling 2557 cases consisting of 1,191 HIV cases and 1,366 

AIDS cases with cumulative mortality was recorded at 260 

(10%), while got Antiretroviral (ARV) only 115 people or 4.5% 

of the total cases of HIV-AIDS in Paniai District. Data above 

mean 95.5%, yet accessible ARVs, poor people living with HIV 

who receive antiretroviral services in hospitals and health centers 

can be a great opportunity to lower the quality of life of people 

living with HIV (PHO Paniai, 2012). Several factors are 

consequences for the high incidence of HIV / AIDS and lack of 

access to antiretroviral drugs is a high risk factor for this case 

through the free sex as much as 82% and 18% of other risk 

factors is not clear. As the fuel because of the culture of free sex 

emaida, tegauwa and medium displacement values, indigenous 

cultural norms due to the influence of local autonomy as well as 

gold mining encourage the circulation of money which is high in 

the community (Leslie Butt, et al, 2010) and lack of access to 

antiretroviral drugs is due to geographical, transport and 

communication, financing and low capacity of other socio-

cultural factors (P Ogunrotifa Amibor AB, 2012). Lack of 

support, lack of health services and the racist, lack of 

information, all for restricting the access rights, all information 

that is the trigger stigma in the mountains of Papua (Leslie Butt, 

Jack Morin, et al, 2010).  

A 
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Papua is a networking collaboration among health care workers, 

family, church and community. In summary (as in Table 1) it can 

be said that, the phenomenon that shows the magnitude of the 

problem of HIV / AIDS in Papua, especially mountainous 

regions, the high incidence of HIV / AIDS and lack of access to 

ARVs in the Paniai region. Particularly the Mee tribe still feel 

difficulty accessing government health services. Approach to 

HIV / AIDS in the world has been successfully carried out by 

various methods such as the use of condoms, sex education and 

home care (WHO (1999); G & A Williams, et al (1999), Emily 

Browning (2008)). Health Seeking Behavior of how the theory of 

models have been developed and implemented to improve access 

to health care but still provide limitations (Susana Hausman-

Muela et al, 2003). Proposed research questions: (1) How to 

make and understand a model of health care that can improve 

access to health care can be accepted by society Mee and 

government health care? (2) How to model a comprehensive 

approach as a proactive initiative to improve access to health care 

for those who have HIV / AIDS and their families can be 

effective and sustainable? Significance: prevention and research 

of HIV / AIDS is still a lot before using one way or two ways 

only (partial). The novelty study will use some proactive health 

care approach (proactive approaches comprehensively) on Mee 

and tribal governments (provider) with specific local issues 

raised and local knowledge in the development of strategies to 

combat HIV / AIDS, Health Care Access repair and used in the 

manufacture of a new theory Health Seeking Behavior. 

Assumptions theories Health Seeking Behavior that is still 

Western paradigm, the paradigm may be different from the world 

community in the eastern hemisphere, especially inland. The 

spirit of decentralization and local affirmative action agenda 

Action in Papua's special autonomy bridging seeking strategies 

to combat HIV / AIDS better with the classic slogan "think 

globally and act locally".  

II.  METHODS  

A. Research Design 

      Finding a new theory which Proactive approach based local 

cultural values and norms as a model of "Health Seeking 

Behavior" against HIV / AIDS in the mountains of Papua Paniai 

tribe Mee. This research uses a combination of research design 

(Mixed Methods) with a qualitative approach: Grounded Theory 

(GT) as the primary approach, and the quantitative approach: 

experimental (pre and post intervention) as a method of 

supporting research. Grounded Theory method is a method of 

research is an inductive strategy to develop and to confirm 

theories derived from empirical data. Although an approach 

emphasizes the study of an experience for a number of 

individuals, the purpose of Grounded Theory approach is to 

generate or discover a theory that relates to a particular situation. 

Situations in which individuals interact, act, or engage in a 

process in response to an event. The core of Grounded Theory 

approach is the development of a theory that is closely linked to 

the context of the events studied (Saryono, Dwi Anggraeni,  

Bloom, 2013). GT methodology was first introduced by Glaser 

and Strauss (1967) with their phenomenal book entitled "The 

Discovery of Grounded Theory". Glaser (2002) in the 

development of said all the data sources can be used in the 

development of theories to explain the phenomenon that occurs 

somewhere. Data in the form of interviews, observation, 

documents or any combination thereof, not only what is said, but 

also how to say or in what condition is being told. Phenomena is 

based on the data, which later developed into the concept of 

categories, properties and new theory. So a researcher is more in 

the position as "people who learn from people not learn about the 

community (learning from the people, but no learning about the 

people) so my research is obviously flexible, able to adjust as the 

process runs." 

 

B. Time and Location Research  

      The study lasted for approximately one year. Quantitative 

data which is a program achievement data were collected from 

January to December 2013. While the qualitative data are 

actively collected from October 2013 to date. Proactive approach 

to intervention and mass inspection starting August 1, 2013, 

which was launched by Mr. Regent Paniai.  

 

C. Tools and Data Collection Techniques  

      In this study I used three data collection techniques, namely: 

(a) in-depth interviews (depth interviews) and focus group of 

discussion (FGD), (b) observations (observations), (c) the study 

of documents, field notes.  

 

1) In-depth Interviews (depth interviews)  

      As a study using qualitative research, the emphasis is more 

on the process than on the outcome, then I did in-depth 

interviews to:  

a. Head of P2PL, and head of P2M and HIV and AIDS 

management Program DHO Paniai, we regard the 

question: 1). Management; 2). Implementation Services 

Unit 3). The availability of resources and support policy 

makers as well as the level of community participation.  

b. Hospital Chief, Chief VCT unit at the General Hospital 

Paniai, we regard the question: 1). Management; 2). 

ARV program support services for people living with 

HIV; 3). issues lost follow up on ARV services in 

hospitals Paniai.  

c. Head Health Center, Health Center Leadership in the 

VCT unit, we regard the question: 1). Management; 2). 

Program routine, car and support services for people 

living with HIV antiretrovirals; 3). issues lost follow up 

on ARV services at the health center Paniai.  

d. Leaders and staff of NGOs engaged in HIV and AIDS 

programs, we regard the question:  

 

      1). Management; 2). ARV program support services for 

PLWHA; 3). issues lost follow up on ARVs in the public service 

Paniai District.  

      e. Chief Mee, Family and PLWHA separately, interview 

topics that we have designed is: 1). how the socio-cultural values 

and support the implementation of home care when sick family 

chose to stay in rumah.2). How do they view the support services 

at the hospital and patients who lived at home with his family; 3). 

How indigenous socio-cultural values and how people adapt to 

modern health care.  Staff perceptions about VCT services 

include personnel, facilities, accommodation, medication, 

accuracy, capability, cooperation, personal, client access and 

patient, collected the aspect of resource and personnel behavior. 
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Perceptions of leader implementation of the program in 

improving client access to service units. Perception of PLHIV to 

support families and communities in access, asked in an 

interview. In-depth interviews with the respondents: the leader, 

officers, VCT clinics, family, church and community leaders 

about the use of the PLHIV community and service units, and the 

effectiveness of home services in Paniai Mee tribe.  

 

2) Observation  

      Observations was conducted in hospitals and clinics 

associated with ARV management support services to people 

living with HIV, and how the process of interaction and 

treatment of clients / patients. How do people adapt in the 

acceptance of modern health care. Observations also in ear 

marked of the chieftain, the family in the treatment of the sick 

patients who lived at home with his family in everyday life, even 

more important is to observe how to take the medicine, and how 

to take the drug again after preparation depleted.  

 

III. RESULTS AND DISCUSSION 

      This chapter will present the main results which are 

qualitative analysis and quantitative analysis as supporting this 

research.  

 

1. Results and Qualitative Analysis.  

      The purpose of this research is to create a new theory through 

Grounded Theory method. Glaser (2002) in the development of  

this method said all the data sources can be used in the 

development of theories to explain the phenomenon that occurs 

somewhere. Data in the form of interviews, observation, 

documents or any combination there, not only what is said, but 

also how is said or what is going on in the state. The 

phenomenon is based on the data, which later developed into the 

concept of categories, properties and new theory. Various other 

sources obtained through observation writers, and other reference 

sources. Grounded Theory essentially creates  a new theory that 

was developed based on the data. There are several stages 

involved in creating a theory:  

 

a. Open Coding  

      Transcript, a newspaper what is seen, heard, observed and 

other reference sources and then do the manufacturing categories 

such as topic / theme or keyword. Formation is stopped when the 

perceived category been repeated the same thing or saturated 

(saturation). In this study, there are 484 categories are made 

formed through open coding.  

 

b. Axial Coding  

      The categories are formed by cut and paste techniques to 

excel program we can group categories that have relationships 

with each other. Axial coding is formed amounts to: 76 

categories.  

 

c. Selective Coding  

      During the process of Axial Coding, we will feel and get the 

categories that frequently arise and are considered essential to 

choose. Made a connection between the core categories and 

subcategories with freehand drawing method (write down on a 

piece of poster board) is testing categories and sub categories. Of 

freehand writing can be written back before the main categories 

and subcategories. There are 10 main categories (core categories) 

were selected, namely: Issues (Political, Humanitarian), Facts, 

Attitudes Leaders, Local knowledge, attitudes Officer, 

Knowledge, Values and Norms, Mandatory Check, perceived 

service and support community / stakeholder.  

 

d. Memo 

      It is a theory that we created and written in narrative form so 

that the relationship between core categories or variables can be 

explained. To facilitate this memo created images and how this 

theory works. 
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Figure 1.  Model of Proactive Health Seeking Behavior 

(developed by researcher, 2013) 

 

 

Memo 

        Health seeking proactive means to put patients / the public and health care professionals / providers interactively to get the help 

that is effective, efficient and sustainable. Proactive can be started from the first energy that is of Healthcare Providers (providers) 

driven by proactive moves namely Issues (Political, Security), Facts (Health Data), Leader Attitudes (The courage to change 

initiatives), Local wisdoms in the community can be used as weapons socio-cultural approach to break the ice between the community 

and health workers. The attitude of the leader determines to initiate a change. Local situations such as regulation or autonomy provide 

space for the leader make a change based on the local situation. The second energy encourages patients to seek help to the community 

health workers through increased knowledge, norms and values of local culture which supported. Sufficient knowledge and awareness 

increased in the community, the mandatory test of HIV can be done without forcing. Community-based services have raised 

awareness and confidence to come in health service facilities. Finally, public supports and stakeholders will encourage people to 

change in living healthy behavior and increase participation in health care programs. Constant efforts and ensure sustainable change 

people's attitudes and health workers into proactive services. Comprehensive and innovative activities are indispensable in making 

those changes. Two sides between Health Recipients and Health Care Providers must marry in making changes, acceleration Papua 

health services in. 

 
5. Based on the local context in tribe Mee then formed a new 

theory called Proactive Health  

 

Seeking Behavior Theory 

      Proactive Health Seeking Behavior Theory has 10 variables: 

Issue, Facts, Leader attitudes, Local knowledge (Local Wisdom), 

Attitude of Health Personnel (Health Provider Attitudes), Public 

Knowledge, Values & Norms in society, mandatory / Regular 

Examination, perceived service (Service Satisfaction) and 

Community / Stakeholders supports  

 

Propositions 

      1. Health behavior changes can be occurred rapidly through 

Proactive approach that bridges  

between Health Care Providers and the Health Care Recipients  

i.e. patients or the public.  

      2. Health Behavior Change can be happened quickly if the 

desire and attitude giver and receiver can be fused through socio-

cultural approach and constant effort.  

      3. Changes in proactive health seeking behavior are driven by 

the Employer Services for Leader Attitudes, Issues, Facts, Local 

Wisdom, and Attitude Officer. While the Receiver driven come 

from Knowledge, Values and Norms, Mandatory Check, Care 

and Support perceived Society / Stakeholders.  
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      4. The stronger the impulse proactive factors  between Health 

Care Providers and Health Care Recipients, the faster the change 

or accelerate health development can be occurred. 

 

Assumptions  
      Application of this theory can be done if a good leader had a 

caring heart and brave, it is backed by the resources and values 

and norms that support. The regional situation is safe, with no 

pressure and public confidence in the government or service 

providers are relatively good.  

 

2. Results and Quantitative Analysis  
      Quantitative data in the form of descriptive statistics used to 

support the qualitative data or theory that has been formed. 

Before and after the intervention (Experimental) has proved a 

change in the application of this approach. Recent data on the 

situation of HIV / AIDS in 2013 were collected from the AIDS 

Commission in Paniai and Paniai Hospital.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Coverage and rate of HIV positive cases in Paniai, 2013 

 

       Graph shows from January to July 2013 

coverage of the program prior to the intervention the 

number of people who tests HIV by: 368 people or 

average people do test for 7 months is 6 people per 

month. Reactive results (positive) as: 58 people. On 

August 1, 2013, the Regent Paniai did Launching 

HIV for massive tests. From August to December 

2013, there were increase to test. Total coverage in 

the last 5 months is: 1633 people and as many as 102 

cases were reactive person. In December all the data 

yet complete because it only comes from the Paniai 

hospital. The average person is checked every month 

in the last 5 months by 323 people.  
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Figure 3. The proportion of cases in Paniai, 2013 
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       Based on data from 2013, the total coverage in a single year 

is 2001 and the total reactive cases as many as 160 people, the 

proportion of cases of reactive (positive) HIV / AIDS as much as 

8%, indicating approximately 3 times higher than the last data of 

HIV prevalence in the Papua province was 2.4% (based on the 

Integrated HIV and Behavior Survey (STHP) in 2006). There can 

also be interpreted 8 among 100 persons  in Paniai estimated risk 

of suffering from HIV / AIDS. Data also do not show significant 

gender data to assess the accessibility of health services and HIV 

transmission among young women and mothers household. 
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Figure 4. CST services in Paniai District, 2013 

 

 

      The graph illustrates the quality of care HIV program in 

Paniai RSU through CST (Care, Support and Treatment) is a 

follow up of the VCT program that is handling HIV patients 

coupled with providing support care and treatment. CST is a 

comprehensive treatment (thorough and continuous). Of 5 

months, patients with HIV / AIDS amounted to 102 people, there 

were 80 people have qualified to receive ARVs but only 60 

people who had given antiretroviral treatment (82.5%). There 

were 80 people receiving co-trimoxazole for prevention of 

opportunistic infections. From this data means that access to 

antiretroviral drugs has been better than the previous years of 

data is only 4.5%.  

IV. DISCUSSION AND NEW FINDINGS  

      This study has shown that the results of the qualitative is 

”Proactive Health Seeking Behavior  theory”  in  which 

supported by the quantitative results of  significant changes 

between pre-intervention and post-intervention  (after launching  

massive HIV testing by Paniai regent on 1 August  to  December 

2013.   The findings of the study contribute significantly to the 

theory of health seeking behavior which, previously major 

theories of health behavior  more focuses to the patient by the 

public such as: a) The Health Belief Model (HBM) of Sheeran 

and Abraham (1995) b) The Theory of Reasoned Action (Fisbein 

& Ajzen) and the Theory of Planned Behavior (Conners & 

Sparks, 1995); c) The Health Care utilization model (Andersen & 

Newman, 1973) and later modified by Kroeger 1983; d) The four 

As; e ) Pathway models of Good (1987) and f) Ethnographic 

decision-making models (Garro, 1998 and Weller, 1997) as 

quoted in  Muella Susanna Haussmann et al (2003). In this study 

has been to unite the service recipient (recipient) that the patient 

and the community against  providers ( health care workers or 

public / private services). Meeting two way situations into one 

make acceleration. We provide maximum access and become 

universal access to services, especially in the examination, care 

and treatment of people living with HIV and provide support to 

them.  

      Health behavior theories generally discussed  many factors 

that affect health services such as variables that we used to know 

are: the facts, the attitude of providers, community knowledge, 

values and norms that exist in the community and support 

community / stakeholder. The new theory " Proactive Health 

Seeking Behavior" found new variables appear in the local 

context, especially in  tribe Mee namely: Political Issues / 

security, local knowledge, attitude and leadership  and 

compulsory test. This theory raises the power of socio-cultural 

approach to living in a society that we know as the values and 

cultural norms, is used as a local wisdom by the provider in the 

campaign and bring business service between providers and 

service recipients, call it jargon: Itano bokaine dana wadona  

bokaine meaning today  want to die tomorrow would also die, in 

this regard medical examination or test for HIV means “ do not 

be afraid”. Mee society considers it a matter of death experienced 

by all beings that massive HIV testing is not considered as a 

problem. Akiyaa Akikida Doutow means you look after yourself. 

Long life on the earth is yours, people should not be afraid to 

check up. Furthermore, and this is also in line with the new 

paradigm of health that we need to be diligent and check-up 

exercise and change our lifestyles healthier. Health is a choice. 

Compulsory test of HIV here despite having a sense of necessity, 

but not force, people with knowledge increases, there arises a 

consciousness to check themselves. A lady who came during  

mass testing said “ I have negative results .... I am happy ... I do 

not get HIV, I am asked to come in 3 months to check again in 

the hospital or in health centers ". This was outstanding view, 

people giving their hands for blood testing, no fear is checked, 

then goes for  counseling. The patient and the doctor opened the 
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envelope containing result test. Their faces were shines , proud 

and happy, know their status. Additionally ebamukai culture as a 

solution together, helping each other in the face of economic 

limitations problems in the family or society.  

      Culture of beneficiaries used house yard called “ Oweda ”. 

Values and norms that exist in these communities can be used to 

reduce stigma. Other variables that determine the attitude of the 

leader and the shaking are caring and daring to open up the idea 

of a mass examination of HIV. The leader is seen as a role 

model, the Head of Regent and his staff as well as religious 

leaders and the public to give blood to be examined. The attitude 

of proactive leaders to make reforms because it is supported by 

regulations / Special Autonomy namely Affirmative Actions that 

can take the necessary measures to help the community. Special 

autonomy provides special protection for indigenous Papuans. 

The issues that developed over the years are the issue of 

omission and extinction of native Papuans. In fact the radical 

management such as the high incidence of HIV and deaths from 

this disease should be dealt with extreme ways too. Ordinary 

actions will get similar results. Extraordinary action or do not as 

usual is expected to make a change and save people of Papua.  

The phenomenon of a proactive approach  gradually reduces the 

concept of illness  of Papuan. Mee people feel sick when a 

person cannot eat or cannot drink and cannot walk. This concept 

of illness is considered  that Papuans do not check their health 

regularly, come in severe sickness (delay of presentation). Data 

of HIV / AIDS in Papua shows most cases have advanced to 

AIDS and requires quite a lot of  ARVs therapy. Proactive in this 

case can be interpreted that provide ARV treatment to HIV 

patients as soon as possible and  provide adequate counseling and 

mentoring. There are several fundamental reasons for giving 

ARV regardless of CD4 levels or criteria based on WHO clinical 

stage however there are no studies yet looking at  this issue. 

Based on the experience of existing processes from HIV into the 

AIDS stage faster enough because people, especially tribal Mee 

daily meals very simple or still much less nutritious eating and 

only drinking water, and will be less intake if they are sick or do 

not work. The concept of illness caused delay of presentation is 

inherent in the Mee tribe opens opportunities not have sex with a 

partner so that transmission can occur. People do not consider 

he/she is sick if they still can walk or they can eat.  

 

 

 
 

Figure 6.  The HIV virus and provision of antiretroviral 

 

      Theoretically, as shown on the picture above  when we  give 

ARVs the patient, the virus loads would be  smaller . This means 

it  reduces  the risk of transmission. Giving early ARVs  may 

also reduce  political effect of issues on omission. Mee 

communities and other mountainous regions are experiencing 

extreme environmental temperature, endurance quickly dropped 

in  if given ARVs soon. Another assuming, in delay of 

presentation, many organ systems  have been damaged and  if the 

patient was given the drug in such circumstances it would be  

very large drug side effects felt by the patient. ARV early will 

gradually reduce stigma when people did not find the clinical 

horrible as impact of AIDS. Low access to antiretroviral drugs in 

Papua may also be due to the inability of the officer in 

determining when given antiretroviral drugs according to WHO 

stage and CD4 unavailability. Observations researchers that there 

are health workers (doctors) who are afraid or do not know to 

administrate  ARV drugs , some people / health staff still waiting 

for a compliance  to use the drug co-trimoxazole. It is not 

infrequently although the patient had been treated in hospital or 

the patient has been known his /her HIV status for a long time 

died due to delay to give  ARV. Because of the above reasons it 

is important to make trainings to improve knowledge and skills 

of health workers both doctors and nurses to diagnose and 

provide proper treatment, and quality of laboratory tests to 

support the diagnosis. Equipment and materials for testing are 

required. Counseling team needed in directing and preparing the 

clients to know their status, to obey treatment to prevent drug 

resistance. Counseling is expected to change the behavior of 

patients and their families. Availability of drugs is an absolute, to 

reduce the burden of the cost of the suggested use of generic 

drugs. Bringing drugs and HIV services are as close as possible 

to the public by opening a mobile VCT. Health centers can 

perform testing and diagnosis as well as Home-based Care in 

community. Shelters (rumah singgah) can be used as a place of 

communication between officers and the community and got 

services using the local language.  

      The study also observed that comprehensive approaches 

considered the psychological condition  of patients during 
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interviews, paid attention for community needs, problem-

distance access, and health services in health centers in both the 

building and the mobile VCT. Hospitals have adopted CST (Care 

Support and Treatment) has provided testing and counseling, 

care, treatment and support for people affected by HIV/AIDS. 

Some CSTs will continue to be developed. HIV / AIDS is not 

exclusively made  but be regarded as inclusive of common 

diseases such as heart disease, diabetes and hypertension who 

had to swallow medication for life. Services  should be closer to 

the community then developed the Home Based Care in this case 

a shelter home. Shelter Homes developed the concept of values 

and cultural norms Owada oeda who view the home as self-

esteem (safety).People Mee assume   Word of God is there then 

had to go home, because heaven is at home. The house is in the 

village which is ancestor’s home. It is therefore many of them are 

actually very sick people return home, the customary prayer and 

died there. Researchers develop a proactive and comprehensive 

concept as the answer to the problems that exist, make a change.  
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Figure 7. Proactive versus Reactive Approaches 

 

      Big concepts that have been discussed previously 

summarized in this diagram. The old approach is referred to as 

reactive approaches that are waiting while the new approach is a 

proactive approach as an alternative solution. Proactive approach 

performed as: outreach programs of HIV / AIDS, VCT, PICT, 

massive testing services HIV / AIDS  and early detection, 

collaborative networking , using the existing cultural values and 

local wisdom as: Owada, Ebamukai, AJII, Akiyama, Akikida 

Doutou , home services, custom home so expect a better quality 

of life for people living with HIV as well as adherence to 

medication  occurs, all  activities including  promotion,  

prevention and rehabilitation and termination of transmission 

chain occurs.  

 

V. CONCLUSION 

      This research has resulted in a new theory “Proactive Health 

Seeking Behavior “developed from the local context in tribe Mee 

Central Highlands of Papua. The propositions of the theory are as 

follows:  

      1. Health behavior changes can be occurred rapidly through 

Proactive approach that bridges between Health Care Providers 

(Provider) and the Health Care Recipients i.e. patients or the 

public.  

      2. Health Behavior Change can be happened quickly if the 

desire and attitude giver and receiver can be fused through socio-

cultural approach and constant effort.  

      3. Changes in proactive health seeking behavior are driven by 

the provider of services namely leader attitudes, issues, facts, 

local wisdom, and attitude health staff, while the  receiver driven 
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come from knowledge, values and norms, mandatory check, care 

and support perceived society / stakeholders.  

      4. The stronger the impulse of pro active factors between  

health care provider  and health care recipients, the faster the 

change or accelerate health development can be occurred. This 

study also obtain quantitative data through proactive and 

comprehensive approach has significantly increased coverage of 

HIV testing as much as 53 times higher than before the 

intervention , as well as the handling of HIV / AIDS  was better.  
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Abstract- Azadirachta indica is a fast growing, evergreen tree 

found commonly in India, Africa and America. Neem is one of 

the most useful traditional medicinal plant in India. It is a highly 

esteemed tree with several beneficial properties and applications, 

especially known for its incredible therapeutic and 

ethnomedicinal values for mankind. It has been used in different 

medicinal systems: Ayurveda, unani, homeopathic medicine, 

therefore considered as cynosure of modern medicine. Neem has 

been used as the traditional medicine since a long time. The main 

focus of research on Neem has been on the insecticidal properties 

but in recent years investigations have expanded to the medicinal 

utilizations as well. A large number of studies have been 

published on the medicinal properties of Neem and Neem 

extracts, covering a wide range of indications and ailments.  The 

present paper reviews the medicinal and therapeutical aspects of 

Neem. 

 

Index Terms- Azadirachta indica, isoprenoids, antifertility, 

insect repellent, anti- bacterial. 

 

I. INTRODUCTION 

n human society from time immemorial medicinal plants have 

played an important role in prevention and control of diseases. 

Neem, a native of Indian subcontinent is a highly esteemed tree 

for the people in the region. In India,it occurs naturally in 

shivalik hills, dry forests of Andhra Pradesh, TamilNadu and 

Karnataka upto an altitude of 700 m.It is cultivated and 

frequently naturalized throughout the drier regions of tropical 

and sub-tropical India. The plant is considered sacred and is used 

by the Hindus in several ceremonies, rituals and in worship of 

new year day [1]. Neem is an evergreen tree, cultivated in 

various parts of India. Each and every part of the tree has been 

used as traditional medicine for house-hold remedy against 

various human ailments from antiquity [2-7]. 

 

     The Neem tree has been described as A. indica as early as 

1830 by De Jussieu  and its taxonomic position is as follows:  

Order   Rutales 

Suborder  Rutinae 

Family   Meliaceae (mahogany family) 

Subfamily  Melioideae 

Tribe   Melieae 

Genus   Azadirachta 

Species   indica 

 

     The genus Azadirachta A. Juss which comprises three species 

of Indo-Malayan origin has been characterized in detail [8,9]. 

     The importance of the Neem tree has been recognized by the 

US National Academy of Sciences, which published a report in 

1992 entitled ‘Neem – a tree for solving global problems’. The 

advancement of Neem research has earlier been documented 

[10,11].Neem has found to contain a vast array of biologically 

active compounds, which are chemically diverse and have got an 

enormous therapeutic potential. Not only this, many reviews 

have already appeared from time to time on its constituents in 

general [12-14]. A huge number of compounds have been 

isolated from different parts of Neem and several reviews have 

also been published on the chemistry and structural diversity of 

these compounds.[6,7,15-21]. The compounds have been divided 

into two major classes: isoprenoids and others [20]. The 

isoprenoids include diterpenoids and triterpenoids containing 

protomeliacins, limonoids, azadirone and its derivatives, gedunin 

and its derivatives, vilasinin type of compounds and 

Csecomeliacins such as nimbin, salanin and azadirachtin. The 

nonisoprenoids include proteins (amino acids) and carbohydrates 

(polysaccharides), sulphurous compounds, polyphenolics such as 

flavonoids and their glycosides,dihydrochalcone, coumarin and 

tannins, aliphatic compounds, etc. The details of the chemistry of 

various compounds falling under these groups have already been 

reviewed[19,20]. Role of few significant compounds whose 

bioactivity has been studied is presented here. Thus the current 

review attempts to highlight some of the common uses of 

compounds derived from Neem which could potentially be 

developed as therapeutics , reversible contraceptive and insect 

repellent. 

 

II. THERAPEUTIC USES OF NEEM COMPOUNDS 

     Each part of the Neem tree has some medicinal property and 

is thus commercially exploitable. Several pharmacological 

activities and medicinal applications of various parts of Neem are 

well known . Although a large number of compounds have been 

isolated from various parts , a few have been studied for 

biological activity as shown in Table 1. Nimbidin, a major crude 

bitter principle extracted from the oil of seed kernels of A. indica 

demonstrated several biological activities. From this crude 

principle some tetranortriterpenes, including nimbin, nimbinin, 

nimbidinin, nimbolide and nimbidic acid have been  

isolated[12,20].Nimbidin and sodium nimbidate possess 

significant dosedependent anti-inflammatory activity against 

carrageenin induced acute paw oedema in rats and formalin-

induced arthritis[21,22]. Antipyretic activity has also been 

I 
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reported and confirmed in nimbidin[23]. Oral administration of 

nimbidin demonstrated significant hypoglycaemic effect in 

fasting rabbits[24]. A significant antiulcer effect was observed 

with nimbidin in preventing acetylsalicylic acid, indomethacin, 

stress or serotonin-induced gastric lesions as well as histamine or 

cysteamine-induced duodenal ulcers[25,26]. Nimbidin can also 

suppress basal as well as histamine and carbachol-stimulated 

gastric acid output and may act as an antihistamine by blocking 

H2 receptors, thereby helping as an antiulcer agent [27]. The 

spermicidal activity of nimbidin and nimbin was reported in rats 

and human as early as 1959 [ 28, 29]. 

     Nimbidin also demonstrated antifungal activity by inhibiting 

the growth of Tinea rubrum[30]. In vitro, it can completely 

inhibit the growth of Mycobacterium tuberculosis  and was also 

found to be bactericidal[20]. Diuretic activity was also reported 

for sodium nimbidinate in dogs [31]. Nimbolide has been shown 

to exert antimalarial activity by inhibiting the growth of 

Plasmodium falciparum[32,33]. Nimbolide also shows 

antibacterial activity against S. aureus and S. coagulase [34]. 

 

Table-1: Some bioactive compounds from Neem. 

 

S.No Compound name Source Biological activity Reference 

1. Nimbin Seed oil spermicidal 22 

2. Nimbidin Seed oil Antipyretic 

Hypoglycaemic 

Antiarthritic 

Antifungal 

Antibacterial 

Diuretic 

Anti-inflammatory 

23 

24 

25 

26 

26 

27 

28 

3. Azadirachtin Seed oil Antimalarial 29 

4. Mahmoodin Seed oil Antibacterial 20 

5. Gedunin Seed oil Antimalarial 

Antifungal 

31 

30 

6. Sodium nimbidate  Anti-inflammatory 28,25 

7. Gallic acid,(-)epicatechin and 

catechin 

Bark Anti-inflammatory 

Immunomodulatory 

32 

8. Margolone,Margolonone and 

isomargolonone 

Bark Antibacterial 33 

9. Cyclic trisulphide and cyclic 

tetrasulphide 

Leaf Antifungal 34 

10. Polysachharides  Anti-inflammatory 

 

35 

11. Polysachharides G1A,G1B Bark Antitumour 36 

12. Polysachharides G2A,G3A Bark Anti-inflammatory 37 

13. NB-2 Peptidoglycan Bark Immunomodulatory 38,39 

14. Nimbolide Seed oil Antimalarial,Antibacterial 31,40 

 

 

III. ANTIFERTILITY ACTIVITY OF  NEEM  

      Neem has long been documented to have antifertility in 

males [41,42]. Oral administration of ethanolic extracts of Neem 

to adult male lice at 0.5mg, 1.0 mg or 2.0 mg. per kg body 

weight for 6 weeks interfered with sperm DNA and caused 

chromosome strand breakage, spindle disturbances and 

deregulation of genes responsible for sperm morphology. A 

linear decrease in the percentage of sperm motility was observed 

with various concentrations (1-50 mg per 1 million sperm) of 

Neem leaf extract, with motility falling to absolute zero within 

20 seconds of exposure to 3 mg dose [43]. The aqueous leaf 

extract of Neem when administered to male mice at a dose of 200 

mg per kg for 28 days damaged the seminiferous tubules, 

resulting in the slackening of germinal epithelium, degeneration 

of germ cells and dearrangement of germ cell types [44]. Neem 

leaf powder when given to Rats for 48 days reduced motility and 

density of sperm and caused structural changes of Leydig cells 

and Seminiferous tubules. [45]. 

 

IV. ANTIBACTERIAL ACTIVITY OF NEEM 

      The susceptibility of the microorganisms to the extracts of 

Neem leaves was compared with certain specific antibiotics. The 

methanol extract of Azadirachta indica exhibited pronounced 

activity against Bacillus subtilis (28 mm)[46]. Neem oil 

preparations have been found effective against a wide spectrum 

of bacteria viz., B. cerus, B. pumilus, S. aureus, M. 

tuberculosis, E. coli, P. vulgaris, S. typhi, K. pneumonae, S. 

dysenterae, Enterococcus faecalis, Streptococcus mutans, 

Streptococcus salivarius, Streptococcus mitis, Streptococcus 

sanguis and even Streptomycin resistant strains[47-53]. 

Azadirachta indica leaves possessed good anti bacterial activity, 

confirming the great potential of bioactive compounds and is 
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useful for rationalizing the use of this plant in primary health 

care [54].Neem oil also has definite antiplaque activity [55]. 

Neem leaf extract can inhibit the formation of biofilm 

in Pseudomonas aeruginosa [56]. 

 

V. ANTIMALARIAL ACTIVITY OF NEEM ACTIVITY 

      The antimalarial activities of the tablet suspension of the bark 

and leaf of Azadirachta indica were evaluated on Plasmodium 

yoelli nigeriensis infected mice. The tablet suspensions exhibited 

high prophylactic, mode-rate suppressive and a very minimal 

curative schizonticidal effect. The tablet suspensions from the 

leaf and bark at a concentration of 800 mg/kg and chloroquine at 

a concentration of 62.5 mg/kg body weight produced average 

percentage (%) parasitaemia of 79.6%, 68.2% and 99.5% for 

leaf, bark and chloroquine, respectively, in chemosuppression. 

Also in the prophylactic treatment, the tablet suspensions at 800 

mg/kg and pyrimethamine at a concentration of 0.35 mg/kg gave 

an average parasitaemia reduction of 75.3%, 65.6% and 98.3% 

for the leaf, bark and pyrimethamine, respectively. There was a 

clear indication of moderate beneficial effect[57]. Extracts of 

Neem are effective against a variety of protozoal pathogen like 

Plasmodium spp.[58] 

      An active ingredient irodin A isolated from Neem leaves is 

toxic to causative strains of malaria [59,60].In vitro experiments 

have demonstrated cent-percent mortality within 72 h even in a 

ratio of 1:20,000. 

 

VI. ANTI-ULCER ACTIVITY OF NEEM 

      Inhibition of acid secretion was confirmed by inhibition of H
+
 

K
+
 ATPase activity, while blockade of oxidative damage of 

gastric mucosa was evident from blocking of lipid peroxidation 

and scavenging of endogenous hydroxyl radical (OH). 

Furthermore, they compared the bark extract with known 

antiulcer drugs ranitidine and omeprazole in the PL and the stress 

ulcer models and found that the extract was almost equipotent to 

the standard drugs. The bark extract exhibited more anti-oxidant 

activity than a variety of known anti-oxidants. There has also 

been reported an antiulcer effect of Neem leaf extract and the 

prevention of mucus depletion and mast cell degranulation as 

possible mechanism.[61]. Neem extracts give significant 

protection from discomfort and speed the healing of gastric and 

duodenal lesions [62]. 

 

VII. INSECT REPELLENT 

      Azadirachtin is a powerful insect antifeedant that disrupts 

metamorphosis in moth larvae at extremely low 

concentrations[63]. A number of studies have shown that Neem 

compounds are more effective insect repellent than the widely 

used synthetic chemical known as N,N,-diethyl –m-toluamide, a 

suspected carcinogen. Neem oil affects the efficacy of 

commercially available insecticides[64]. Neem seed extracts are 

effective against both asexual and sexual stages of  chloroquin-

resistant as well as sensitive strains of malarial parasites 

P.falciparum. Seed extract have inhibited growth and 

development of the human malarial parasitic agent. Neem extract 

was found to have some neuronal protective effect in malaria 

positive cases[65] and thus mitigate the inflammation of central 

nervous system.[66] Azadirachtin present in Neem can be used 

as a potential agent for controlling Argulus, a common 

ectoparasite of ornamental fish[67]. 

 

AIDS 

      The National Institutes of Health reports Neem extracts killed 

the AIDS virus and patents have been awarded for these extracts 

as an AIDS treatment [68]. 

 

Periodontal disease 

      German researchers have proven Neem extracts prevent tooth 

decay and periodontal disease [69,70] leading to good oral 

health[71]. Neem leaf extract has a antimicrobial effect on 

Enterococcus faecalis and Candida albicans. Therefore, it can be 

a potential endodontic irrigant [72]. 

 

VIII. CONCLUSION 

      Considering the significance of Neem tree in the field of 

ethnomedicinal science, work must be carried out to exploit the 

therapeutic utility of this plant to combat diseases. Attention 

must be given on the development of modern drugs after 

thorough investigations on the bioactivity, mechanism of action, 

pharmacotherapeutics, toxicity and similar aspects of chemical 

constituents of Neem extract. There is still a lot of scope in this 

field for better utilization of this wonder plant. 
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Abstract- From the viewpoint of Anekanta the permanent is real, 

but so is the impermanent or the changeable. Being can be 

explained in terms of the permanent for it is unchangeable. One 

of the intrinsic parts of the unchangeable is change, for change 

and changelessness are not two different things. Both co-exist. 

Anekanta has two basic viewpoints: absolute and non-absolute or 

relative. For determining the substance one should use the 

absolute viewpoint; for determining the relations one should use 

the non-absolute viewpoint. 

 

I. RELATIVITY 

he first principle of Anekanta is relativity. Two castes or two 

sects can be held in a mutually antagonistic relation only by 

adopting an absolute viewpoint. On the contrary, different 

individuals, castes and sects can survive and obtain relative 

benefits only on the basis of the non-absolutist viewpoint. In fact, 

the interests of the factory owner and the workers are not 

incompatible. By keeping in mind the workers’ interests, 

productivity increases and the factory owner’s interests are 

served. Likewise, by keeping in mind the owner’s interests those 

of the workers are served. If both seek to serve their interests in 

absolutely independent terms, the interests of both are 

jeopardized. The principle of class differences and their hostile 

vested interests needs to be examined in the context of relativity, 

for on the basis of relativity even antagonistic interests can be 

reconciled. When these interests are examined in absolute terms, 

the inevitable result is conflict, violence involving the 

abandoning of the principle of the purity of means. 

 

II. RECONCILIATION 

       The second principle of Aekanta is reconciliation. It is the 

principle of the quest for unity between two apparently different 

characteristics of the substance. Characteristics that differ are not 

altogether different. They have identically also. Only recognizing 

the identity principle can bring about reconciliation. The 

principle of ecology is one of reconciliation and of 

interrelationship between different substances. Balance in the 

universe cannot be established on the basis of the premise, "I 

alone exist". We survive only by adhering to the principle that 

"besides me, the other also exists and we are interrelated". The 

balance in the universe can be explained on the basis of the 

above concept of interrelatedness. 

 

III. CO-EXISTENCE 

       The third principle of Anekanta is co-existence. Anything’s 

or anybody’s existence must have their opposite – yat sat tat 

sapratipaksam. Without the opposite, naming is impossible and 

so is characterization. The animate and the inanimate are two 

extremes. Yet they co-exist. The body is inanimate; the soul is 

animate. They co-exist. The permanent and the impermanent, the 

similar and the dissimilar, the identical and the different – all 

these are mutually contradictory; yet they co-exist. They co-exist 

in an object. The permanent is not altogether separate from the 

impermanent, nor is the latter completely separate from the 

former. The principle of co-existence is as much practical as it is 

philosophical. Though the terms system, individual taste and 

viewpoint have different denotations even implying inherent 

opposition, the principle of co-existence applies to them too. 

Democracy and dictatorship, capitalism and communism are 

ideologically different political systems. But even they are no 

exception to co-existence. ‘You or me’ not ‘you and me’ is an 

instance of absolutism by which the problem gets compounded. 

The holiness of the world of religion has been destroyed by the 

view: "Only those have the right to survive who follow my 

religion, all the rest should be extirpated". The main strengths of 

religion are nonviolence, friendliness and fraternity. The 

absolutist view has changed nonviolence into violence, 

friendliness into hostility and fraternity into animosity. Co-

existence implies tolerance and freedom of thought. Both 

tolerance and freedom of thought are meaningless if we try to 

enforce our likes, ideas, lifestyle and principles on all others. 

Nature has infinite variety, which lends it splendor. Beauty will 

lose all its charms and meaning if all plants, trees and flowers 

look alike. The combined principle of satyam (truth), shivam 

(benefaction), sundaram (beauty) inheres in the principle of unity 

in diversity and diversity in unity. It is only the above harmony, 

which forms the basis of co-existence. Monism and dualism are 

to two principles belonging to philosophy. Unity cannot be 

explained in the absence of monism and diversity cannot be 

explained without dualism. A harmonious combination of 

monism and dualism alone constitutes a holistic viewpoint for 

explaining the world. Likewise, there are enough factors of unity 

between the animate and the inanimate. On its basis we are able 

to realize what existence means. There are factors of diversity 

also between the animate and the inanimate. On its basis we are 

able to divide and analyze existence. Harmony is a principle of 

the search for unity, but it does not negate the pre-existent 

diversity. It is only in this way that we can explain an individual 

as well as society. Every person has both individual and 

communal consciousness. Some thinkers give greater importance 

to the individual, while others give greater importance to society. 

It violates the principle of harmony. We cannot assess an 

individual properly without paying attention to his/her personal 

qualities. There are seven bases of innate personal 

characteristics: 

 

T  
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1. Physiology 

2. Heredity 

3. Thinking power of mind 

4. Soul’s inclination or feeling 

5. Sensitivity 

6. Instinct 

7. Knowledge or capacity to acquire 

 

       The people who think merely of building a new society 

without taking into consideration the innate traits of an individual 

cannot accomplish their visions. If equal attention had been paid 

to individual innate characteristics in socialistic and communistic 

systems efforts at building a new society would have got a 

healthy basis. The basic principles essential for socialization are 

related to innate individual characteristics. There are five bases 

on which a new social order can be built: interdependence, 

sensitivity, fixing a limit to ones possessions; fixing a limit to 

one’s freedom and development of the language, intellectual 

development, development of ideas, development of technology 

and art. Variedness is a part of human nature. Even tastes and 

ideas differ from person to person. Nor is ordinary behavior 

identical. There are a number of languages and sects. To keep 

them all united, democracy follows the principle of equality of 

fundamental rights. Democracy does not divide people on the 

basis of inequality. On the other hand, it seeks to forge unity 

among diverse groups on the basis of equality. Democracy 

cannot project glorious image without balancing the claims of 

diversity and unity. The philosophical basis of this balancing 

system is Anekanta. According to Anekanta nothing is altogether 

disparate or identical. A general characteristic lends identically to 

things and a specific characteristic makes them disparate. 

Absolute insistence on identicality destroys usefulness, for then 

individual specific characteristics cannot be put to use. Absolute 

insistence on disparateness makes things devoid of their basic 

generality. It is for this reason the Anekanta posits the following: 

An object is perhaps identical - from a certain point of view all 

objects are identical. An object is perhaps disparate - from a 

certain point of view all objects are disparate. Unity can be 

strengthened on the basis of identicality. Disparateness can be 

used to utilize an individual’s specific qualities. Therefore, it is 

necessary to know the limitations of both identicality and 

disparateness. A mechanical insistence on identicality robs a 

nation of its meritorious and talented people. An absolute 

insistence on disparateness becomes the cause of a nation’s 

disintegration. Therefore, there is need to develop a philosophy 

which balances and harmonizes identicality and disparateness. 

Unity involves belonging to a common geographic region. No 

one who lives within that region can be discriminated against in 

terms of their need for food, clothing, housing etc. Everyone 

enjoys an equal opportunity to develop. It is on this basis that 

everyone in a democracy has the right to become President, 

Prime Minister, etc. What limits this right is individual 

excellence or quality. High offices can be manned only by those 

people who have a highly developed intellectual and 

administrative competence. Nature has plenty to offer. A 

democracy can be given a healthy base only by appreciating 

reality of both identicality and disparateness. Jayacharya, the 

fourth Acharya of the Swetamber Jain Terapanth Order, applied a 

harmonious combination of the general and the specific on the 

basis of Anekanta in dealing with the Terapanth Religious Order. 

As a result the Order kept progressing constantly and avoided 

being embroiled in mutual conflicts. The above positive 

viewpoint remains an ideal to this day. Once Jaiprakash Narain 

told Acharya Tulsi, "Your Order is a perfect example of 

socialism. What is needed is that it should now percolate down to 

each individual throughout society."Anekanta and Economic 

Policy Now and again one hears everywhere that violence is 

increasing day by day. Why is it so? The factors responsible for 

the increase have also been investigated from time to time. Of the 

many causes put forward the most prominent is economic greed, 

which is endangered by a false or perverse conception. It consists 

in the belief that one’s capital should be enhanced through 

borrowing with the illogical assumption that returning the loans 

involves greater efforts, more business and higher production. 

Taking loans has now become a source of inspiration, a basis of 

economic development. This one-sided or exclusive view of 

economic development totally disregards physical health, mental 

peace, emotional balance and environmental protection. This 

absolutistic economic development has made the human mind 

purely mechanical. Everyone has the inordinate desire to build an 

economic empire. Anekanta has four main viewpoints: 

substance, space, time and bhava (state of the soul). The 

assessment of anything should be relative to substance, space, 

time, and bhava. Absolute and unqualified assessment creates a 

number of problems. It is ironical that the economics of 

development relegates physical health, mental peace, emotional 

balance and environmental protection to a secondary position. 

Increase in consumables through artificial means was deemed 

necessary because f the increase in population. Economic 

development was deemed necessary also for removing poverty. 

Chemical sprays add poison to foods, vegetables and fruits. 

Despite being aware of this fact people consume these articles. 

The craving for increasing consumption created by the economic 

race is, far from reducing poverty, increasing it. Economic 

wealth is getting more and more confined to a handful of nations 

and individuals. All this is result of the absolutistic view of 

development. A balanced economic policy can be envisioned if 

man is placed at the center of economic development and if it is 

not used for building economic empires. An economic policy 

unrelated to general human needs is proving self-destructive. It 

cannot be salvaged by adopting an absolutistic approach. By 

forgetting the principle of restricting consumption as propounded 

by Mahavira, the world has got into a serious situation. Let us 

again try to view it in the light of Anekanta. The issue of freedom 

and dependence is also not beyond controversy. It cannot be 

explained on the basis of absolutism. No man given to emotional 

attachment can ever be fully free. There are a number of 

alternatives like individual freedom, social freedom, and 

constitutional freedom. They can be explained only 

relativistically. True freedom is relative to dependence. No other 

freedom, which is absolutistic and not relative to dependence can 

ever be useful for individuals or for society as a whole. Absolute 

freedom to corner wealth and to consume is being instrumental in 

creating economic disparities and environmental pollution. 

Poverty, environmental pollution, conflicts, arms race and wars 

are the result of an absolutistic approach. Without integrating 

temporal and spiritual considerations it is impossible to solve the 

problem of poverty. Similarly, the environmental problem cannot 
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be solved without combining restraint on consumption with 

physical efforts, nor can conflicts be avoided without integrating 

balancing of passions and organizational effort. The urge for 

manufacturing destructive weapons cannot be got over without 

developing the mentality of non-aggression and a spiritual 

viewpoint of individual rights. The propensity of war cannot be 

put to an end without diffusing a humanistic viewpoint and 

without controlling egotism and greed. It is not easy to reconcile 

the above contradictions. Their intractability can be best 

addressed by integrating emotional balance with a proper system 

of governance. Even apparently opposed events can be 

reconciled by Anekanta. There is complete reconciliation and co-

existence in the real world. It is our intellect that has imagined 

the idea of opposition. Creation and destruction, life and death, 

permanent and impermanent always go together. It is very 

difficult to satisfy the desire for convenience and luxury. 

Therefore, it is essential to reconcile material progress with 

spiritual development. No Problem – individual, social, national 

or global – can have a proper and enduring solution on the basis 

of an absolutistic approach. It is only a relativistic one-sided 

view that can lead to the direction of a proper solution. An 

absolutistic one-sided view can provide no solution. Ideas are 

individual in nature. Any two persons can think in opposite ways. 

If both of them happen to meet, dogmatic attitude will control the 

thought. One will say, "Only that which I say is true. What you 

say is not true." The absolutistic insistence has only one aim – to 

prove oneself right and the other wrong. It is called dogmatism. 

It is a by-product of absolutistic view. Such insistence vanishes 

when one adopts a relativistic attitude. Two apparently opposed 

ideas can be true if seen in the context of space, time and 

circumstance. The happy outcome of Anekanta is the birth in an 

individual of an attitude of non-insistence or refraining from 

insistence. A person with the above attitude analyses an event 

from multiple angles as a result of which he develops a 

viewpoint of reconciliating different parts and aspects of the 

truth. Viewed thus, we can say that Anekanta views partial truths 

in a relativistic and reconciliatory way. There are countless social 

problems and they cannot be solved unilaterally or 

absolutistically. Social life implies interrelations and mutual 

relations can be explained only from a relativistic point of view. 

People have held varied views regarding marriage and divorce 

influenced by time and space considerations. The propriety or 

otherwise of any one view cannot be upheld on the basis of a 

single viewpoint. There are problems like poverty versus 

affluence and equality versus disparity. It is essential to review 

and investigate them thoroughly from the Anekanta point of 

view. Again, the nation faces a number of major problems 

relating to language, region, autonomy, casteism and 

sectarianism. They are defying solution simply because the 

viewpoint of those involved in solving them is not relativistic and 

reconciliatory. Inflated egos, imperialistic expansion, market 

monopoly etc. are international problems. World peace and the 

aspirations of the people of the present age demand that all 

prominent people in the family, community, nation and the world 

should adopt a non-absolutistic outlook. They should undergo 

training in relativity, reconciliation, co-existence and freedom. 

Such training will be the best way of solving problems relating to 

world peace. 
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Abstract- How social strengths of human beings in case of an 

available extended family, the Jews could help to understand the 

probability of self preservation or human survival as a result of 

group preservation during evolution  process because of the 

availability of modern genealogy and other sufficient scientific 

studies those support the presence of Jews on planet earth as an 

ancient but intact social group leading to the assumption that 

group strengths do possess the  potential and probability to be 

studied as a contributor into self preservation in case of human 

beings?  

 

Index Terms- A Group-preservation, Jews, survival 

 

I. INTRODUCTION 

t may be Adam or Homo habillis findings; human race is a 

unique story of survival on planet earth. How self-preservation 

(Richard 1996) and self preservation methods worked and how 

genotypes or phenotypes or assortative mating contributed in 

natural selection are still not finalized although researchers like 

Del and Barbara (1980) and many others highlighted certain 

aspects in that context? However, the prolonged and strong 

survival of human being as a specie on earth speaks of something 

else than mere adaptation. 

       Human being is a social animal and various studies reflect 

that being social supports survival (Thomas 1999) positivity and 

independent in-group strengths irrespective of out-groups 

(Brewer, Marilynn2007) So the probability of the aspect being 

social as a ‘survival strength of human race side by side 

biological and physiological finding increases. Being social 

begins from primary social groups and the importance of primary 

social groups is established for social identity and strength of 

individual (Charles 1909) and family (Schneider 1984) is an 

important and basic social unit and contains the possibilities 

those could be helpful to workout relationship of being social 

with survival. 

       The social sciences terminology related with family like 

consanguinity and various methods used for consanguinity tables 

(Hojrup 1996) and the study of terms like affinity as well as 

various forms of family like matrifocal (Godeller, Maurice, 

Trans, Nora2011) and specially extended family that perhaps is 

directly related with various family studies in case of 

enculturation and socialization do possess the potential to lead to 

workout the assumed being social and probability of it 

relationship with prolonged human survival on planet earth. But 

how to locate and select an extended family model that matches 

present day most advanced genealogy tests is a difficult 

question? 

       Neil (1990) has presented detailed family trees reflecting 

various families of Jews as extended family moreover, Jewish 

genealogy databases available on internet like Jewish Gen 

Family Finder (JGFF), Consolidated Jewish Surname Index, 

Family Tree of Jewish People and Jewish Genealogical Societies 

support to assume that Jews those represent a nation, a 

nationality, a religion and a social group are an extend family 

that fit in to be studied as a model of survival to study assumed 

being social relationship with human survival as a social group or 

extended family that survived and passed through centuries as a 

human group. 

       The other evidence that supports the proposition is that 

whether Jews are different (Klaus 2013) and if so than how and 

in what situations and why, In one such studies, the Jewishness 

of Jew actors were studied and it was found that Jewishness 

among Jew actors was less visible in various  other situations but 

it was more visible when they performed Jew roles moreover the 

evidence is also available that even the outstanding personalities 

like Sigmund Freud (Schellenger 1978) were studied for their 

Jewishness (Justin 2006) and Perhaps (Kevin 2004) rightly 

suggested that “Jewish Model” can  help ‘Survival’  

       The history of Jews that is full wars as well as of various 

kinds of revolts like The Great Revolt, Bar Kokba’s Revolt and 

such situation of conflicts that still exists in a more civilized way 

to prove their worth as ‘chosen people’, ‘promised land’ or 

‘chosen city” etc reflects the prominent presence of ‘survival 

instinct’ among them as a group. Now the question is that what 

mechanism among Jews is the preferred mechanism that helped 

them to survive as most probably a very old human surviving 

group the predatory aggression, fear induced aggression, irritable 

aggression, territorial aggression or what? Or their guides like 

“Halakha” or Melhement Mitzvah ‘Sanhedrin’ or essentialism 

(Jacob) or ‘psychological insight” (Richard 2000) or what? 

Although to be a Jew is very simple according to be Rubbi Tubul 

(2014), ‘You are Jew if your mother is a Jew” but Eliezer (2013) 

feels a marked change in the culture of ‘Israel’ however still 

Judaism is intact and after 2,700 years Benei Menashe are 

returning to Israel from India perhaps  because of inherited 

avoidance from idolatry or strong blood attraction towards own 

blood although these migrants could have claimed a sovereign 

Jews state on the bases of formula introduced in the subdivision 

of subcontinent in 1947 (Naveed 2003) but more interestingly  

the signs of Jewishness presence among the suffering people of 

disputed valley of Kashmir still needed to be determined because  

idolatry repulsion do exist there also (Naveed 2013) 
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    Abstract- Lebanon is one of the most popular destinations to 

Ethiopian Migrant Workers. It has ratified major international 

human rights and labor standards. Nevertheless, quite a number 

of migrant workers, migrant domestic workers in particular, face 

impediments to the full enjoyment of their rights. They have no 

legal security of employment under the Lebanese labor law. This 

article analyzes whether Lebanon has the obligation (both 

negative and positive) to comply with the responsibility to 

respect, protect and fulfill the rights of Ethiopian Migrant 

Domestic Workers in its territory even though the State has not 

yet ratified any convention which distinctively protects migrant 

workers. The article aims to uphold the benefits of migration to 

economic growth and development in both the origin and 

destination countries enhanced through safeguarding the rights of 

migrant workers by the States involved. To this end, 

International Human rights and Labor Conventions ratified by 

Lebanon are analyzed in detail.  

 

    Index Terms- Migration; Domestic Work; Ethiopia; Lebanon; 

State Responsibility 

 

I. INTRODUCTION 

n recent years, there appears to be a considerable movement 

towards accepting the significance of labor migration to 

economic growth and development in both countries of origin 

and destination (Eisele, 2012:32). This idea has become an 

important global agenda in policy formulation and research 

discussions. Among its six fundamental Principles of Action, the 

Global Commission on International Migration (GCIM) stated 

the following;  
The role that migrants play in promoting development and 

poverty reduction in countries of origin, as well as  the 

contribution they make towards the prosperity of 

destination countries, should be recognized and 

reinforced” (GCIM, 2005;4) 

The International Labor Organization emphasized that 

development outcomes from labor migration for the countries 

involved and the protection of migrant workers are inseparable 

(ILO, 2009: 3). Migrants can make their contribution when their 

fundamental rights and freedoms are respected and protected. 

This primarily requires States’ active enforcement of 

international human rights and labor standards. In spite of this, 

migrant workers are facing significant impediments that are 

unique to their status of being ‘foreigners’ and non-nationals of 

the country they are working in, or in some cases, undocumented 

people or illegal migrants (Pécoud, 2009: 334; Satterthwaite, 

2005:2 ). “The full enjoyment of their labor rights and their 

human rights are often at risk”
1
. The problem is nastiest for 

domestic workers due to their more vulnerability mainly as 

woman working in private households.   

Migrant Domestic Workers (MDWs) constitute loosely 

regulated global workforce of some 43.6 million or 83 per cent of 

the total domestic workers
2
, who are mainly female, largely from 

developing countries move to other foreign countries for better 

job opportunities. According to the International Labor 

Organization (ILO) recent report domestic work constitutes an 

important source of women’s wage employment and accounts for 

7.5 per cent of female employees worldwide (ILO, 2013:2).  

Lebanon is one of the most popular destinations, and home 

for more than 200, 000 migrant domestic workers (Human Rights 

Watch, 2010; 2012). Some estimated that there are more than 

80,000 Sri Lankans, 30,000 Filipinos, and 20,000 Ethiopians, 

95% to 98% of whom are females (Moukarbel, 2009:27-28). The 

tendency is clear, migrant workers need Lebanon and Lebanon 

also needs migrant workers as well.  

However, legal and institutional protections have virtually 

denied to domestic workers. In 2011 the UN Special Rapporteur 

Gulnara Shahinian
3
 noticed that migrant domestic workers are 

legally invisible in Lebanon. The State’s labor law doesn’t cover 

domestic workers. Hence, they have no legal security of 

employment and recourse to justice when their rights are 

violated. High incidence of widespread abuse and lack of legal 

protections has led several States, including Ethiopia for some 

time, to ban their nationals from working in Lebanon (Human 

Rights Watch, 2012), assuming that ‘making migration work for 

development’ without providing State protection is hardly 

possible.  

Undoubtedly, Ethiopia has the responsibility to protect its 

migrant citizens. The main objective of this article is, however, 

to analyze whether Lebanon has the obligation (both negative 

and positive) to comply with the responsibility to protect, respect 

and fulfill the rights
4
 of MDWs of Ethiopian nationality even 

                                                 
1 The Protection Project (2013) 100 Best Practices in the Protection of 

Migrant Workers. The Johns Hopkins University  and Paul H. Nitze 

School of Advanced International Studies 
2 See ILO (2011) Global and regional estimates on domestic workers, 

Domestic Work Policy Brief No.4 (Geneva) Table 2, fig.1 p.7-8 
3
 Gulnara Shahinian, UN Special Rapporteur on Contemporary Forms of 

Slavery, also added that MDWs are required to live in their employer’s 

households, faces racial and gender discrimination and deprived of 

legal protection to safeguard their rights. See UN Human Rights (2011) 

Migrant domestic workers in Lebanon are legally invisible – UN expert 

on contemporary forms of slavery  
4
 The obligation to respect requires States to refrain from interfering 

with the enjoyment of rights. The obligation to protect requires States 

to protect individuals and groups against human rights abuses. The 

I 
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though the State has never ratified any international convention 

deals with migrant workers specifically. The article aims to 

promote benefits of migration- development nexus through 

active state responsibility to safeguard the rights of migrant 

workers. To this end, International Human rights and Labor 

Conventions ratified by Lebanon are analyzed in detail. Other 

relevant secondary sources such as legal documents, government 

and non-government reports and electronic materials are also 

used exhaustively. 

Following this introduction, the second section discusses the 

situation of Ethiopian MDWs and illustrates how Lebanese 

Kafala system makes migrant workers vulnerable to abuses. The 

third section briefly reviews International Legal instruments that 

can be used for the protection of MDWs. The fourth section 

analyses international human right instruments and international 

labor standards ratified by Lebanon to uncover the State’s role 

and responsibility in protecting rights of MDWs. The last section 

sums up the arguments of this article, and points out some 

implications.  

 

II. SITUATING ETHIOPIAN MIGRANT DOMESTIC 

WORKERS UNDER LEBANON’S KAFALA SYSTEM  

The term “Migrant worker” has been defined as a person 

who is to be engaged, is engaged or has been engaged in a 

remunerated activity in a state of which he or she is not a 

national. Some of these workers engaged in domestic service 

within an employment relationship for a household or 

households
5
 known as Migrant Domestic Workers (MDWs). 

Lebanon is a country where the initial surge of Ethiopian 

migration as a domestic worker has began. It is the most popular 

destination for Ethiopian domestic workers, but reports of 

mistreatment have increased as it increases in frequency (HRW, 

2012; Beyene, 2005:61). Although it very difficult to estimate 

the accurate number, 20,000
6
 -50,000 Ethiopians are believed to 

be working in Lebanon households (Firehiwot, 2010:2). The 

majority are women within 20–30 age groups (Emebet 2009:4-

6). Some studies (Hamill, 2011; Ali Fakih, 2013) show that in 

2010 Ethiopians constitute the largest group of domestic workers 

and account for 27% of all MDWs in the country.  

In order for a migrant to work in Lebanon, Ethiopians have 

to secure official sponsorship by a Lebanese agency or individual 

employer (HRW, 2010:14). The sponsor pays the worker’s 

airfare, all employment visas, work permits, their wages, and 

airfare home, and provides with two years of work permit for the 

domestic work. This is commonly known as Kafala system. It 

comprises various customary practices, administrative 

regulations and legal requirements that tie a migrant worker’s 

residence permit to one specific sponsor, kafil (Hamill, 2012:5). 

In effect, the system binds the MDWs to their employer in a legal 

as well as financial dependency (Jureidini, 2011:9). 

                                                                                         
obligation to fulfil means States must take positive action to facilitate 

the enjoyment of rights. See Sepulvedea, M. et’al (2004) Human rights 

reference handbook, University for Peace: Costa Rica p.16. 
5
 International Convention on the Protection of the Rights of All 

Migrant Workers and Members of Their Families(1990) Article 1 & 2 
6
 Moukarbel, 2009:27-28 

In other words, migrants are institutionally required to have 

a sponsor who exercises considerable control in practice over 

their legal status as well as their freedom of movement and 

employment mobility (Hamill, 2012:11). If their sponsor 

terminates their contract or if they decide to leave their employer, 

migrants lose their legal status to stay in Lebanon (HRW, 

2010:2). In this sense they are subjected to restrictive 

immigration rules that put them at risk of exploitation and abuse. 

Furthermore, migrant domestic workers are excluded from the 

labor law.  

Amrita Pande opines interestingly how the Kafala 

sponsorship system puts MDWs in Lebanese socio-legal system. 

She states,  

“The kafala system is a reflection of state practices of control 

and exclusion of migrant labor […] but also gives employers 

a misguided sense of possessing the worker. The sponsors 

perceive the advance payments made to the recruitment 

agency as an “investment,” which gives them a sense of 

possessing the MDW and her time. This paternalistic 

relationship between the sponsor and the worker is further 

reified by the MDW’s dependence on the employer for 

ensuring her legal status in Lebanon as well as financing her 

return ticket home. Thus, by making the MDW dependent on 

the employer for her legal and economic existence in the 

State, the Kafala system creates the bases for much of the 

abuses” (Pande, 2012:6) 

Thus, Kafala makes MDWs vulnerable to compromises their 

rights; and reinforces dependency and power imbalance between 

employers and workers. The system also severely compromises 

their employment mobility (Hamill, 2012:5), by allowing the 

employer to withhold their passport and other documents in order 

to prevent them from breaking the contract and working outside 

for other employers (Abdulrahim, 2010:11). Furthermore, 

MDWs have very few options even when they face severe human 

right violations. They cannot change employers unless the 

employer agrees to sign a release waiver. In addition, the system 

makes MDWs illegal as soon as they escape from the house of 

their sponsor, even if it was in response to abuses and human 

right violations by the employer (Pande, 2012: 6). 

In addition to these common legal- institutional abuses, 

Ethiopian domestic workers have experienced a complex socio-

political situation with multiple disadvantages as black, female 

and foreign. They are structurally discriminated against and 

given a lower subservient status in society (Beydoun, 2006). 

They receive the lowest payment among other domestic workers 

in the country.  This makes them highly deserve policy and 

academic attentions.  

III. MIGRANT DOMESTIC WORKERS (MDWS): 

INTERNATIONAL LEGAL PERSPECTIVE 

The topic of migrant workers’ human rights has been the 

subject of increasing concern throughout the UN system in the 

recent years. Numerous international legal instruments are 

established to provide parameters for the protection of human 

and labor rights that can be applicable to all migrant workers 

(ILO, 2006:25). These instruments mainly contain explicit 

provisions for protecting the rights of all human beings, 

irrespective of their nationality and ethnic background, and hence 

relevant to migrant workers in general and migrant domestic 
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workers in particular. This section briefly reviews the Human 

rights law and Labor laws which are the constituents of 

international legal framework. They generally reinforce each 

other and use complementary definitions. 

1.  INTERNATIONAL HUMAN RIGHTS LAW    

International human rights law serves as the imperative basis 

of human rights treaty bodies, and contains most basic rights and 

freedoms of human beings. Grounded upon the idea that all 

individuals by virtue of being human have fundamental rights,
7
 it 

aims to promote and protect these inherent entitlements. It 

requires and aims to enforce the treatment of nationals and non- 

nationals based on equality. Thus, Human rights standards 

applicable to MDWs can be found in several overlapping 

instruments which extend protections to individuals simply 

because they are human beings (Hamill, 2011: 10). These 

instruments include the Universal Declaration of Human Rights 

(UDHR, 1948)
8
; International Covenant on Economic, Social 

and Cultural Rights (ICESCR, 1976); International Covenant on 

Civil and Political Rights (ICCPR, 1976); Convention on the 

Elimination of All Forms of Discrimination Against Women 

(CEDAW, 1981); International Convention on the Elimination of 

All Forms of Racial Discrimination (ICERD, 1969); and The 

Convention against Torture, and Other Cruel, Inhuman or 

Degrading Treatment or Punishment (CAT, 1984).  

These instruments provide many vital guarantees to all human 

beings in general. Some ensure their extension to women, but 

they do not explicitly focus upon the situations faced by migrant 

workers.
9
 Nevertheless, States are expected to apply the rights 

and freedoms specified in human rights laws to migrant workers 

as to their nationals.  

In the past few years the UN has increased its attention 

towards migrants; in 1990 UN adopted the International 

Convention on the Protection of the Rights of All Migrant 

Workers and Members of Their Families (ICRMW).
10

 It sets a 

standard in terms of migrants’ fundamental rights which is a 

relevant objective at a time when the number of migrants is on 

the rise, and evidence of migration related human rights abuses 

increases (Pe'coud, 2009:333). Of course, it doesn’t provide new 

sets of rights and freedoms, but instead reaffirms basic once 

found in existing treaty bodies and customs. In 1999 the UN 

appointed the Special Rapporteur of the Commission on Human 

Rights on the Human Rights of Migrants. The Rapporteur 

focuses on the Convention on the Protection of Migrant Workers 

and their Families, and makes request for information from states 

and non state actors; provide recommendations to prevent 

violations of human rights; and promote the universal application 

of international human rights principles
11

. However, States as the 

ratifying parties to human rights instruments remain the main 

                                                 
7
 UDHR art 2(1) 

8
 Most of the UDHR’s provisions are accepted as forming part of 

customary international law.  
9
 UN Doc. Ga17/cc16/rep/01 adopted by the seventeenth general 

assembly in Baku, on 20 June 2001 
10

 Adopted by UN General Assembly Resolution 45/158,1990 
11

 Special Rapporteur of the Commission on Human Rights on the 

Human Rights of Migrants, Available at  

http://www.ohchr.org/english/issues/migration/rapporteur   

actors for the protection of the rights of everyone residing in their 

jurisdiction (Mattila, 2000:53). 

2. INTERNATIONAL LABOR LAW  

International labor standards in general, ILO Conventions and 

Recommendations, play an important role in designing labor law 

for migrant workers. These instruments also provide guidance to 

States’ policy on domestic workers and entail legal obligations 

(ILO, 2012:4). The Conventions contain a range of provisions to 

ensure the protection of labor rights of all workers, and therefore 

are applicable to migrants employed in domestic work (Pavlou, 

2011:78-79).  

The prime instruments explicitly for the benefit of migrant 

workers include the Migration for Employment Convention of 

1949 (No. 97) and the Migrant Workers Convention of 1975 (No. 

143) as well as their accompanying Recommendations. 

Convention No. 97 focuses on recruitment and working 

conditions of migrants and their equal treatment with citizens of 

the state (art. 6). Whereas, the Convention No.143 addresses 

issues of migrants under abusive conditions and provides specific 

rights.  

The other core ILO Conventions significant to Migrant 

Workers include; Freedom of Association and Protection of the 

Right to Organize (No.87, 1948); the Right to Organize and 

Collective Bargaining (No. 98, 1949); Forced Labor (No. 29, 

1930) and the Abolition of Forced Labor (No. 105, 1957); Equal 

Remuneration (No.100), 1951 and the Discrimination 

(Employment and Occupation) Conventions (No. 111), 1958; 

Minimum Age (No. 138, 1973); and  the Worst Forms of Child 

Labor Convention (No. 182, 1999) (ILO, 2012:5). It is widely 

whispered that these standards are meant to apply to all non-

national workers in the same way as they apply to workers who 

are nationals of the state.  

In 1998 the ILO adopted Declaration on Fundamental 

Principles and Rights at Work which is believed to address the 

problems that MDWs are confronted. Recognition and protection 

of rights found in this Declaration for domestic workers is 

important step to remove them away from exploitation and 

abusive working environment.  The Declaration stipulates, 

all ILO member States, [even if they have not ratified the 

convention], have an obligation arising from the very fact of 

membership in the Organization to respect and to promote 

and to realize in good faith and…, the principles concerning 

the fundamental rights which are the subject of those 

conventions” (ILO, 1998) 

In June 2011, the ILO adopted the Domestic Workers 

Convention (No. 189) and a Recommendation (No. 201) which 

contain specific minimum protection standards for domestic 

workers, and recognize all other international labor standards 

also apply to them, if not provided otherwise. In other words, the 

Convention provides for universal minimum protection standards 

for domestic workers, while leaving unaffected more favorable 

standards, as these may be available to migrants for domestic 

employment under other international labor conventions (ILO, 

2012:5-7).   

In sum, regardless of whether States have signed international 

labor conventions, the fact that they are legally in force 

implicates the international communities’ commitment to apply 

http://www.ohchr.org/english/issues/migration/rapporteur
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basic principles of human rights and labor rights to all migrant 

workers.  

 

IV. LEBANON’S RESPONSIBILITY UNDER 

INTERNATIONAL LAW 

This section examines Conventions in which the Lebanon is a 

party and how these conventions obligate the State to respect, 

protect and fulfill migrant domestic workers’ rights. In doing so, 

Ethiopian MDWs Freedom from Forced Labor in light with the 

specific international legal basis for the protection of this right is 

analyzed in detail.  

1.  INTERNATIONAL INSTRUMENTS RATIFIED BY 

LEBANON  

Lebanon has ratified six of the nine major international 

human right instruments relevant to protection of MDWs. It has 

signed the UDHR, which is in fact the base of the Lebanese 

constitution. Several articles of the Declaration can be used for 

the protection of domestic workers
12

. Lebanon has ratified major 

binding UN Conventions. These are the ICESC (ratified in 

1972); the ICCPR (ratified in 1972); The CEDAW (ratified in 

1997) and The ICERD (ratified in 1971). Lebanon is also a party 

to the UN Slavery Convention (1929); and the Supplementary 

Convention on the Abolition of Slavery, the Slave Trade, and 

Institutions and Practices Similar to Slavery (1956). In principle, 

these international instruments signed by the State are supposed 

to take precedence over Lebanese national legislations.  

Lebanon is a state party to 49 ILO Conventions on labor 

standards although it has never ratified any Convention which 

specifically protects migrant workers. It has signed seven out of 

eight fundamental principles and rights at work (See Table.1). 

Those that much relevant to the protection of MDWs, and for this 

article as well, are: Forced Labor Convention (No. 29) of 1930 

(ratified in 1977); Abolition of Forced Labor Convention (No. 

105) of 1957 (ratified in 1977); and Discrimination (Employment 

and Occupation) Convention (No.111) of 1958 (ratified in 1977) 

 

 

 

 

 

 

 

Table I: ILO Conventions ratified by Lebanon
13

  

 

Convention Date Status 

C029- Forced Labour Convention, 1930 

(No.29) 
01 Jun 1977 In Force 

                                                 
12

 See UNDHR (1984), Art.5 on freedom from torture, cruel, inhuman 

or degrading treatment or punishment; Art.13, the right to freedom of 

movement; Art.23 free choice of employment, just and favourable 

conditions of work and; Art.24 the right to rest and leisure 
13

 The table is formulated by the researcher using the data from: 

http://www.ilo.org/dyn/normlex/en/fp=1000:11200:0::NO::P11200_CO

UNTRY_ID:103147 

 

Convention Date Status 

C098- Right to Organise and Collective 

Bargaining Convention, 1949 (No.98) 
01 Jun 1977 In Force 

C100- Equal Remuneration Convention, 

1951 (No.100) 
01 Jun 1977 In Force 

C105- Abolition of Forced Labour 

Convention, 1957 (No.105) 
01 Jun 1977 In Force 

C111- Discrimination (Employment and 

Occupation) Convention, 1958 (No.111) 
01 Jun 1977 In Force 

C138- Minimum Age Convention, 1973 

(No.138)Minimum age specified: 14 

years 

10 Jun 2003 In Force 

C182- Worst Forms of Child Labour 

Convention, 1999 (No.182) 
11 Sep 2001 In Force 

 

By the very fact that Lebanon is a party to these conventions, 

it assumes obligations to implement compatible domestic 

instrument and legislation to shoulder its responsibilities for 

protecting workers in general and migrant workers in particular. 

International Labor rights and international human rights 

instruments simultaneously provide the legal basis for upholding 

the State responsible for protecting, respecting and fulfilling 

MDWs’ freedom from forced labor. 

2. LEBANON'S OBLIGATION TOWARDS ETHIOPIAN 

MIGRANT DOMESTIC WORKERS’ FREEDOM FROM 

FORCED LABOR  

Under International Law, States have a broad set of positive 

and negative obligations to respect, protect and fulfill: while 

negative obligation requires States not to harm all individuals or 

interfere from the enjoyment of rights, positive obligation require 

States to provide the rights and freedoms of all individuals within 

its territory. This could be described as Lebanon, like other 

States, is required to take steps to prevent abuses, to punish those 

who committed, and to provide remedies to individuals who have 

been ill-treated from the enjoyment of freedom from forced 

labor.  

2.1 FREEDOM FROM FORCED LABOR  

 

The ILO Convention No.29 defined forced labor as all work 

which is exacted from any individual under the threat of penalty 

or punishment including loss of rights and privileges and for 

which that person has not voluntarily offered himself. It includes 

restrictions on movement, withholding of passport and identity 

papers, withholding of wages or refusal of payment, threat of 

physical or sexual violence etc (ILO, 2010; D’Souza, 2010:28-

29). These are the prevalent practices in many Lebanese homes 

which violate fundamental International principles and standards, 

and therefore, seen as prima facie unlawful.  

Slavery, servitude and forced labor are absolutely prohibited 

in human rights and labor rights instruments and ‘the prohibition 

is non-derogable’ (Piotrowicz, 2012: 182). The UDHR (art.2) 

guarantees the right that: “no one shall be held in [forced labor] 

slavery or servitude; [forced labor] shall be prohibited in all their 

forms.” This is resonated by ICCPR article 8(3) (a) which states, 

http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312174:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312174:NO
http://www.ilo.org/dyn/normlex/en/fp=1000:11200:0::NO::P11200_COUNTRY_ID:103147
http://www.ilo.org/dyn/normlex/en/fp=1000:11200:0::NO::P11200_COUNTRY_ID:103147
http://www.ilo.org/dyn/normlex/en/fp=1000:11200:0::NO::P11200_COUNTRY_ID:103147
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312243:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312243:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312245:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312245:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312250:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312250:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312256:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312256:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312283:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312283:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312327:NO
http://www.ilo.org/dyn/normlex/en/f?p=NORMLEXPUB:12100:0::NO:12100:P12100_INSTRUMENT_ID:312327:NO
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“no one shall be required to perform forced or compulsory 

labor.” The right could be extended to MDWs indeed. The ILO 

Conventions (No.29 and No.105) require states to suppress and 

prevent the practice of forced labor in all its forms in its territory. 

It is evident that based on international norms and principles, 

Lebanon is required to adopt concert measures to respect, protect 

and fulfill MDWs’ freedom from forced labor.  

2.2 OBLIGATIONS TO RESPECT, PROTECT AND FULFILL   

Despite the law that Lebanon is obliged to undertake effective 

measures to the immediate abolition of forced labor practices 

noted under the Convention No.29 (art.2), reports and academic 

studies (HRW, 2012; HRW, 2011; HRW, 2008; Ali Fakih, 2013: 

4; Juredine, 2002:21; Emebet: 2009:13; Firehiwot, 2010:6) 

reveal that Ethiopian MDWs like others are persistently facing 

payment below the legal minimum wage, long hours work 

between eleven and twenty hours a day, confiscation of 

passports, restriction of movement and threats of deportation 

This is not merely State’s tolerance towards forced labor 

practices but also the failure to perform its obligation to protect 

MDWs under international law. The ICCPR (art.12)
14

 which 

guarantees freedom of movement and the ICESCR (art.7) which 

guarantees the right of everyone including domestic workers to 

the enjoyment of just and favorable work conditions is far from 

protected. This is much more complicated by the fact that the 

State has denied respecting and providing equal protection to 

migrant domestic workers by explicitly excluding them from the 

national labor law, which contradicts International human rights 

and labor standards.  

The obligation to prevent forced labor and to provide the 

rights of all working force including MDWs can be legally 

justified by referencing the ICCPRs (article 2(1)) which holds 

non-discrimination and equal protection guarantees to all people 

in the State;  

each party to the present Convention undertakes to respect 

and to ensure[fulfill and provide]to all individuals within its 

territory and subject to its jurisdiction the rights recognized 

within the present Convention, without distinction of any kind 

… social origin, property, birth or other status. 

Lebanon remains under ICESCR (art.2 (2)) obligation to take 

measures to ban discrimination in the enjoyment of the rights in 

the covenant including the right to just and favorable work 

condition in particular (art.12 (1)). Furthermore, the ICERD 

(art.1 (1)) condemns discrimination based on national or ethnic 

origin which has the purpose or effect of impairing the 

enjoyment of fundamental rights and freedoms. These would be 

interpreted as Lebanon has an obligation to take protective 

measures to eliminate discrimination against all non-nationals 

regarding working conditions with discriminatory purposes or 

effects. Therefore, the guarantee of non-discrimination in 

international law implies a firm legal obligation that can be 

applicable for MDWs, and therefore requires the Lebanon States 

to extend the rights within the Conventions, including freedom 

                                                 
14

 Article 12 makes clear that freedom of movement may only be 

restricted in a limited set of circumstances: to protect national 

security, public order, public health or morals, or the rights and 

freedoms of others. 

from forced or compulsory labor and the right to work to all 

working class (Satterthwaite, 2005: 22).  

In order to protect women domestic workers in a better way, 

the CEDAW article 3 obligated States to change their labor laws 

and to adopt legislations for the purpose of guaranteeing them the 

enjoyment of fundamental rights and freedoms. As a party to the 

convention, Lebanon has positive legal obligation which may 

include altering the Kafala system and removing all Kafala based 

restrictions on MDWs being tied to a single employer. It might 

be argued that the State has required to take measures to extend 

labor protection including minimum wage and working hours to 

MDWs, and to establish substantive and procedural requirements 

that should be imposed upon the recruitment agencies to 

safeguard migrants so that their rights should not be controlled 

and violated by employers and recruiting agencies. Article 2 of 

the ICCPRs further requires states to take the necessary steps to 

adopt such laws or other measures as may be necessary to give 

effect to the rights recognized in the Covenant. The failure to 

revise, reform or revoke national legislations which are explicitly 

inconsistent with the international obligations could be, 

therefore, considered as an act of omission. 

Indeed, many violations of domestic workers’ rights take 

place at the hands of private actors. For example, the deprivation 

of their freedom of movement by withholding their passports by 

employers (Kerbage and Esim, 2011:5-6; Human Rights Watch: 

2008; Jureidini, 2010) which violates the right stated under 

ICCPR article 12
15

. This affects their right to choose and to find 

jobs on their will (art. 6) and the right to the enjoyment favorable 

conditions of work (art.7) stated under ICESCRs. A survey 

conducted by KAFA with employers shows while 88% believed 

the employer has the right to confiscate their employee’s 

passport, 80% do not allow their employee to leave the house on 

her day off. (Sawsan, 2010: 37-40). State parties to both 

covenants are, however, under obligation to prevent the third 

party, in this case employers, from interfering from the 

enjoyment of rights and freedoms stated under
16

. ICERD (art. 

5(e)) may be interpreted as Lebanon is required to ensure that all 

employers and agencies are aware that it is absolutely prohibited 

for identity documents and work or residence papers to be 

confiscated or destroyed, and failure to obey should be 

investigated and punished.  

Article 2 of CEDAW which has a positive dimension requires 

States to make sure that the essence of rights is provided to 

everyone in its territory without discrimination. For example, 

when recruitment agencies consistently mislead migrant workers 

about their working conditions and wages, the State’s lack of 

effective monitoring organ and capacity of the practices of the 

recruitment agencies enable to claim that Lebanon has violated 

its legal obligation to fulfill the rights of women to free choice of 

employment and job security stated under CEDAW article 11.  

It is certain that Lebanon is obliged to suppress such practices 

in order to provide a favorable work environment that includes 

                                                 
15

 ICCPR Article 12 prohibits the arbitrary deprivation of the right of 

every person to enter his or her own country 
16

 Committee on Economic, Social and Cultural Rights, The Right to 

Work, General Comment No. 18, UN Doc. E/C.12/GC/18 (2006) 

par.22 p.7 
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not only changing and adoption of legislation consistent with 

international standards and creating a genuine public awareness, 

but to providing appropriate measures to criminalize abuses and 

providing the necessary legal punishments. The ILO Convention 

No.29 particularly requires States to ensure the relevant penalties 

are adequate and legally enforced against those whose committed 

forced labor practices. Yet, the Human Rights Watch reported 

that Lebanon has a poor record of punishing abuses and ensuring 

social justice. In 2010 HRW found that out of 114 judicial 

proceedings reviewed not one employer faced punishment for 

confiscating MDWs, passports, locking them inside homes or 

denying them access to food (HRW, 2012). Jureidin (2011:9-11) 

also added that there are no actions taken by law enforcement 

agencies against Lebanese nationals for what may be considered 

as criminal acts or violations of human rights against MDWs. 

Furthermore, ICCPR (art.2) gives victims of human right 

violations the right to effective remedy. Although it is far from 

fulfilled, Lebanon is still obliged to provide remedy MDWs.  

In sum, under international human rights and labor standards 

Lebanon is obliged to take necessary steps to ‘respect, protect 

and fulfill’ the MDWs freedom from forced labor practices. 

These instruments also require states to submit reports on 

conditions, measures adopted and progresses made in achieving 

the realization of fundamental rights and freedoms. Withdrawal 

of providing and fulfilling domestic workers with the same 

protections afforded to citizens and other working class 

implicates Lebanon is breaching its treaty obligations under 

international law.  

V. CONCLUSION 

In this article I have examined more specifically the 

conditions of Ethiopian migrant domestic workers in Lebanon. 

Despite a number of vital conventions ratified by the State, to 

make use the development benefits of international migration, 

violations to MDWs rights remain quite rampant. But, this 

doesn’t mean all MDWs faced with human right violation with 

equal intensity. Unequivocally, all MDWs are excluded from 

Lebanese Labor law; they don’t enjoy the equal protection of the 

law offered to other working classes. They are denied labor 

standard protections although the international human rights and 

labor rights entitled to all workers regardless of their status. The 

Kafala sponsorship system which reflects the common practice 

of control and exclusion of migrant workers is responsible for 

human rights and labor rights violations, which is the main 

problem for ensuring that migration enhances socio-economic 

development in host and origin countries.  

I would argue that the rights of migrant workers are parts of 

human rights; for this reason the observance and implementation 

of these rights is necessity a universal practice. It doesn’t 

necessary mean States have no some discretion on the enjoyment 

of some rights, for example the right to vote. It is of the utmost 

importance that both Ethiopia and Lebanon to share the 

responsibility to protect migrant domestic workers. However, the 

prime accountability and obligation resides on Lebanon in whose 

jurisdiction the human rights violations occurred whether these 

violations committed by the State apparatus or non-state agents. 

Therefore, Lebanon has the obligation to take deliberate and 

concrete measures towards respecting, protecting and fulfilling 

the rights of MDWs by the fact that it is a party to International 

human rights and labor rights laws meant to protect all workers 

without discrimination. The Kafala sponsorship system which 

contravenes with binding internatonal Conventions has to be 

reframed based on human rights and labor rights standards. In 

this regard Lebanon has the duty to identify policy measures 

needed to reform or change the system in line with international 

agreements the country has ratified.  

Although diplomatic pressure is one mechanism available for 

Ethiopia, the existing international legal instruments can be used 

as the a vital ground for formulating claims and complaints 

against Lebanon of not comply with its obligations for protecting 

and providing migrants workers rights including the right to have 

a favorable work environment and freedom from forced labor. 

This is because Ethiopia has limited diplomatic power given its 

recent diplomatic presence in the country. The country has had 

no diplomatic representation to support its nationals in Lebanon 

till recently. Thus, although diplomatic pressure is highly 

significant, international obligations have to take precedence.  In 

the end, the benefit of migration-development nexus can be best 

extracted if Lebanon practically implements international labor 

policies and protects the rights of migrant workers, and ratifies 

the recent UN domestic workers convention (No. 189). 
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    Abstract- This paper is based on Electronic Control Unit (ECU)’s validation process for Input (crank signal) and Output Drivers 

(injector and ignition coil signals) characteristics. Because of the code flashed on ECU using IDE for particular microcontroller that 

controls the injector driver and ignition driver pulses respectively. Based on the given PWM Input signal(crank signal) it will give 

injector and ignition pulses , which is used to obtain ECUs best result using generated and flashed code on microcontroller on virtual 

environment setup. Hardware-in-loop setup is act as a virtual engine setup, which gives the input sensor signals to ECU for their best 

performance under test on bench or in lab testing.  

 

Index Terms- Electronic Control Unit, Hardware in loop setup, pulse width modulated signal, integrated development 

environment. 
 

I. INTRODUCTION 

Rigorous testing of Electronic control unit is necessary since engine contains ignitable liquids and human lives will be put at 

danger if something goes mistaken. If nothing goes mistaken then also it is compulsory that the engine works well. Electronic control 

units are costlier and also the human lives are involved, for this reason ECU’s are tested prior on test bench and then ECU’s will be 

put in the actual Vehicle. 

 

 
 

Figure 1: ECU input output diagram 

II. CRANKSHAFT POSITION SENSOR (ENGINE SPEED) FREQUENCY INPUT: 

In an internal combustion engine, an electronic device used is a crankshaft position sensor which keeps an eye on the arrangement 

or rotational speed of the crankshaft. The engine management system 

http://en.wikipedia.org/wiki/Engine_management_system uses this information to control ignition system timing and 

engine’s other parameters. Electronic crank sensors were available earlier; the distributor has to physically regulate a timing mark on 

the engine. 

mailto:mansiajudia@gmail.com
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The crank sensor and a camshaft position sensor both are used combinable to observe the functionality between 

the pistons and valves inside the engine, this is mainly central in engines with  the variable valve timing. Whole mechanism is used to 

synchronise a four stroke engine starting, and also allows the management system to know when the fuel is injected inside it. For 

measurement of engine speed in terms of revolution per minute, this method is primary and commonly used for engine management 

system. 

Now a days, this sensor is the most important sensor and used widely in 4-wheeler vehicle. Whenever this sensor fails, there may 

be a probability that the engine will not start or may cut out during running mode. 

 

 

 
 

 

Figure 2: Mechanism of crank wheel for 4-wheeler vehicle. 
 

 

2.1   LOCATION OF CRANKSHAFT POSITION SENSOR 

 

Crank shaft position sensor is also known as Engine Speed Sensor or Crank Sensor. This sensor is mounted in an installation bore 

in the engine housing as shown in figure below. 

 

 
 

Figure 3:  Location for crank shaft position sensor in 4-wheeler vehicle. 

 

The crankshaft position sensor decides the situation and/or revolution per minute (RPM) of the crank wheel because this is its main 

aim. Inside engine management system, engine control units make use of the information comes from and to the sensor to control the 

engines parameters such as ignition period and fuel injection period. For the starting up of a four stroke engine, this is very important 

phenomenal. 

 

III. FUEL INJECTOR 
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Figure 4: Fuel Injector for 4-wheeler vehicle. 

 

The venture effect of a converging-diverging nozzle to transfer the pressure energy of a motion based fluid to speed energy which 

is responsible for creation of a low pressure region that puts in and entrains a suction fluid this technique is used pumps is known as an 

injector or ejector. Velocity reduction and the assorted fluid expansion is achieved after passing it all the way through esophagus of 

injector. Conversation of speed energy back into force energy, this result is achieved while recompressing the mixed fluids. The 

motion based fluid can be in form of liquid, vapor or any other gas form. 

 

 
 

Figure 5: Location of fuel injector in 4-wheeler vehicle. 

 

 

3.1 TECHNICAL PRINCIPLE OF OPERATION FOR      FUEL INJECTORS IN 4-WHEELER VEHICLE. 

 

Fuel Injectors are the actuators which control the fuel to be injected. The amount of fuel delivered by the fuel injector is 

determined electronically in accordance with the air flow in such a way as to minimize pollutants in the exhaust gas. ECU provides 

drive signal to injector (normally closed valve) to open and remain in open condition (pulse width-ms) depending upon the engine 

operating conditions (speed/load). Also the pulse width is compensated for low battery voltage condition. The concept of Sequential 

injection means when ECU provides drive signal to each injector spray separately at the end of compression process. 

 

IV. IGNITION COIL 

The ignition coil in 4-wheeler vehicle may be attached to the fender or engine inside the distributor cap. It converts the signal into 

the volt charge and can be tested either on or off the vehicle. 

 

http://en.wikipedia.org/wiki/Venturi_effect
http://en.wikipedia.org/wiki/De_Laval_nozzle
http://en.wikipedia.org/wiki/Pressure
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Figure 6: Ignition coil for 4-wheeler vehicle. 

An ignition coil sometimes called as an induction coil in a vehicle's ignition arrangement. Their main function is to amplify the 

battery's voltage to a required level of voltage to produce an electric spark with the intention of ignites or burns fuel in the spark plugs. 

Their main function is to amplify or produces the battery's 12 volts to thousands of volts. To convert the storage battery of 12 volts to 

the thousands of volts required to generate the spark within spark plugs ignition coils are used in 4-wheeler vehicle. It works as a 

storage device and its main function is to storage of energy. Conversion of the high voltage that comes from the battery into current 

which the spark plugs necessitate to fire for this purpose ignition coils are used. An induction coil which is nothing but an ignition 

coils with the purpose of changing current as of a battery into the high-voltage current required by spark plugs in an internal-

combustion engine. It handles and receives a small amount of electrical voltage from the battery and ladders up the low and quot 

prime and quot voltage and amplifies it into a big range of voltage and gives it to the spark plugs through the distributor. 

 

4.1 TECHNICAL PRINCIPLE OF OPERATION FOR     IGNITION COIL IN 4-WHEELER VEHICLE. 

 

The induction coil operates according to the laws of induction. The unit consist of two magnetically Coupled copper coils (primary 

and secondary windings). Energy is stored in the primary winding’s magnetic field by allowing a current to flow through the primary 

circuit switched by the power stage. At the firing point current flow is interrupted which induces secondary voltage in the coil’s 

secondary winding. The ignition coil has two high voltage terminal one for waste spark and the other for the ignition spark. 

 

4.2    LOCATION OF IGNITION COIL 

 

The ignition coil assembly is mounted on engine cylinder head cover as shown in figure. 
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Figure 7: Location of Ignition Coil in 4-wheeler vehicle. 

Ignition Coil generates the high voltage spark for ignition. The spark timing is decided by ECU based on various inputs like crank 

shaft position. 

 

V. EXPERIMENT AND RESULTS 

According to developed code for frequency input (crankshaft position input) for ECU from ECU’s IDE, it will perform some 

action.  

 
** =========================================================== 

** Event : Cap1_OnCapture (module Events) 

** 

** Component : Cap1 [Capture] 

** Description : 

** This event is called on capturing of Timer/Counter actual 

** value (only when the component is enabled - <Enable> and the 

** events are enabled - <EnableEvent>.This event is available 

** only if a <interrupt service/event> is enabled. 

** Parameters : None 

** Returns : Nothing 

** =========================================================== 

*/ 

 

void Cap1_OnCapture(void) 

{ 

/* Write your code here ... */ 

char i; 

unsigned long Total_time_ticks = 0 ; 

Cap1_GetCaptureValue(&New_Count); 

Cap1_Reset(); 

/* Increment the teeth counter every time you enter crank isr*/ 

u8_Int_cran_cou_teeth++; 

/* store the capture register value to indicate the ticks when following 

edge of teeth occurs.*/ 

u16_Int_Cran_TickDiff_Array[u8_Int_cran_cou_teeth-1] = New_Count; 

if(u8_Int_cran_cou_teeth>2){ 

if( u16_Int_Cran_TickDiff_Array[u8_Int_cran_cou_teeth-1] >= 

(3 * u16_Int_Cran_TickDiff_Array[u8_Int_cran_cou_teeth-2]/2)) 

{ //Missing Pulse 

for(i=1;i< u8_Int_cran_cou_teeth;i++){ 

Total_time_ticks = Total_time_ticks + u16_Int_Cran_TickDiff_Array[i]; 

} 

RPM = 60000000/Total_time_ticks; 

mip_engine_rpm = RPM; 

u32_vEngineRpm_couRaw = RPM; 

//angle to time domain 

if(float_vInjOnAngle>135) 

{ 

u32_Int_Cran_Tic_InjectionOnTicks =((Total_time_ticks * 

((float_vInjOnAngle - 135)/360))*5); 

} 

else 

{ 

u32_Int_Cran_Tic_InjectionOnTicks =((Total_time_ticks * 

((float_vInjOnAngle + 225)/360)*5); 

} 

mff_injector_pulse_width = 2; 

/* millisecs to ticks conversion for 1MHZ clock */ 

u16_Int_Inje_ms_InjectionPulseWidthTicks =((mff_injector_pulse_width/2)*5000); 

if( float_vCoilOffAngle > 60) 

{ 

float_vCoilOffAngle = 60; 

} 

else if(float_vCoilOffAngle < (-10)) 

{ 

float_vCoilOffAngle=(-10); 

} 

 

/*Convert the angular domain to time domain*/ 

u32_Int_Cran_Tic_IgnitionOffAngle = ((Total_time_ticks *((360-(225 + 

(float_vCoilOffAngle))))/360)*5); 

u16_Int_Igni_Tic_DwellTicks = u16_Int_Igni_Tic_DwellTime*5000;// 

u32_Int_Cran_Tic_IgnitionOnAngle = u32_Int_Cran_Tic_IgnitionOffAngle 

- u16_Int_Igni_Tic_DwellTicks; 

 

IGN_Timer_SetPeriodTicks32(u32_Int_Cran_Tic_IgnitionOnAngle); 

u8_Int_Igni_Fla_SparkIsOn = 0; 

INJ_Timer_SetPeriodTicks32(u32_Int_Cran_Tic_InjectionOnTicks); 

u8_Int_Inje_Fla_InjectorsAreOn = 0; 

INJ_Timer_Enable(); 

IGN_Timer_Enable(); 

u8_Int_cran_cou_teeth = 1; 
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} 

} 

} 

 

The crankshaft position sensor senses the PWM signal (frequency input) from the engine of vehicle. According to the detected 

input signal, it will generate the injector and ignition pulse after some time respectively. If the Crank sensor is of 36 teethes, it will 

gives crank signal of 36 teethes. With, reference to the crank pulse and generated code for the ECU for injection pulse. It will give 

injection pulse after >135 degrees and <225 degrees with reference to the crank pulse, which is of 360 degrees. This process indicates 

the successful injection of fuel inside the engine, this result is reflects from the generated code for microcontroller. And after >60 

degrees or < (-10) degrees it will give ignition pulse with reference to the crank signal as per generated code for ECU in their IDE. 

These results are shown in given figure: 

 

 
 

Figure 8: Results of crank input and injector and ignition coil driver pulse in oscilloscope. 
 

Here in given figure 8, the results of crank input, injector driver output and ignition coil driver output are given respectively in 

form of pulses. These pulses are taken from oscilloscope, which determines the proper working of ECU in test bench, in virtual engine 

setup and in a vehicle. 

 

(1.) Frequency Input (crank input) Signal 

(2.) Frequency Output (injector pulse) Signal 

(3.) Frequency Output (ignition pulse) Signal 

 

VI. CONCLUSION 

For validation process of ECU, the prefect working of  crank shaft sensor input and injector and ignition driver output is required 

for ECU’s accurate operation on bench testing or in a virtual environment on PC or in a vehicle. This paper is based on working 

process of crank sensor input, injector driver and ignition coil driver in 4-wheeler vehicle and also gives their location in vehicle. For 

ECU’s validation process perfect angular operation are required for injector and ignition coil driver, this paper gives the angular 

position and its working based on the generated code for crank input, injector driver and ignition coil driver with microcontroller from 

their IDE. The results are shown here is in form of oscilloscope results, which are the standard results for ECU and their working 

process. 
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Abstract- Optimization of DNA isolation protocol for genetic 

characterization of any medicinal plant is the necessary and 

primary step. Plant leaves of medicinal plants are rich in 

secondary metabolites, polysaccharides and polyphenols that are 

problematic during isolation of genomic DNA. Besides, 

succulent plants freezed under liquid nitrogen turn to stonelike 

tissues that are difficult to grind. Flowers were not considered as 

a source of genomic DNA as the case of young leaves, this might 

be due to the seasonal nature and short half-life feature. Several 

protocols described for plant DNA isolation from Aloe 

barbadensis Miller using leaf, found difficult and tedious. This 

plant contains exceptionally high amount of secondary 

metabolites that interfere with DNA isolation. To address this 

problem, young leaf gel was used for DNA isolation that gave 

good quality DNA suitable for molecular biological applications. 

Cell lyses was carried out in extraction buffer supplemented with 

cetyltrimethylammoniumbromide and sodium chloride. Inclusion 

of high concentration of CTAB and PVP removed polyphenols. 

Chloroform Isoamyl washes followed by precipitation with NaCl 

efficiently removed high protein and polysaccharide 

contamination. The yield of pure DNA ranges from 25-50μg per 

gram of leaf tissues. The RAPD analysis from the isolated DNA 

was optimized to produce clear amplification in all the 

germplasm tested. 

 

Index Terms- Aloe barabdensis, DNA isolation, medicinal plant, 

leaf gel 

 

I. INTRODUCTION 

loe barbadensis Miller is perennial, monocotyledonous, 

succulent plant belongs to the family ‘Liliaceae’ and order 

‘Asparagales’ (The wealth, 1985). Genus Aloe comprises of 275 

species distributed in Africa, Asia and America. In India, only 

four species occur and of these Aloe barbadensis is the most 

widely naturalized species. Aloe barbadensis var. chinensis is 

commonly found in Maharashtra, A. barbadensis var. littoralis is 

found in Tamil Nadu. One variety of Jafarabad aloe thrives in 

Saurashtra coast. Three varieties of aloe are official in the Indian 

Pharmacopoeia (Kurian and Sankar, 2007). Around the world, 

the plant has acquired a number of unusual descriptions such as 

'Voodoo Juice', 'Fountain of Youth', 'First Aid Plant', and 'Wand 

of Heaven' (Atherton, 1997). It is popularly known as ‘nature’s 

sun screen’ (Kurian and Sankar, 2007).  

      The aloe leaf can be divided into two major parts, namely the 

outer green rind, including the vascular bundles, and the inner 

colorless parenchyma containing the aloe gel. Technically, the 

term ‘pulp’ or ‘parenchyma tissue’ refers to the intact fleshy 

inner part of the leaf including the cell walls and organelles, 

while ‘gel’ or ‘mucilage’ refers to the viscous clear liquid within 

the parenchyma cells (Ni and Tizard, 2004).  These three 

components of the inner leaf pulp have been shown to be 

distinctive from each other both in terms of morphology and 

sugar composition. (Ni et al., 2004). The leaves also contain 

anthroquinone glycosides which are collectively termed as 

“aloin”. The aloin content of A. barbadensis is 30 % (Jain, 1998); 

it has great medicinal importance. Moreover, the polysaccharides 

in A. vera gel have therapeutic properties such as wound healing, 

anti-inflammatory effects (Vazquez et al., 1996), 

immunostimulatory, anti-diabetic (Reynolds and Dweck, 1999), 

promotion of radiation damage repair, anti-bacterial, anti-viral, 

anti-fungal, and anti-neoplastic activities, stimulation of 

hematopoiesis and anti-oxidant effects (Talmadge et al., 2004; Ni 

and Tizard, 2004), anti-cancer activity (Steenkamp and Stewart., 

2007). The semisolid gel is used in ointments, cosmetic creams, 

lotions and shampoos. It is also used as a neutraceutical in form 

of juice, emulsion and syrup with iron and as jam (Jain, 1998). 

The use of medicinal plants has a long history in the world. 

According to the WHO 20,000 species are used for medicinal & 

aromatic purposes. Today 4000 drugs are widely used and 10% 

of them are commercially exploited or produced. The access to 

new tools for biodiversity prospecting, characterization and data 

analyses along with change of traditional conservation system 

towards more use oriented initiatives should be seen as 

opportunities for revising research goals & partnerships, create 

greater synergies at national level. Morphological markers like 

plant height, color, shape of leaf and seed etc are among the 

oldest markers used in the evaluation of genetic variability. 

Biochemical markers like isozymes, are also nonspecific due to 

wide variability of biochemical characters which are strongly 

influenced by an individuals environment. Molecular markers 

show variability among individuals at the DNA level, which is 

not influenced by the environment.  

      Furthermore, techniques such as amplified fragment length 

polymorphism (AFLP) and random amplified polymorphic DNA 

(RAPD) are useful in studying plant diversity, genetic 

transformation and clonal fidelity determination of 

micropropagated plants. The isolation of high molecular weight 

genomic DNA is a pre-requisite for these molecular techniques. 

However, high amounts of polysaccharides, polyphenols and 

various secondary metabolites such as alkaloids, flavonoids and 

tannins in tree species usually interfere with DNA isolation 

(Mishra et al., 2008). Similarly, Diadema et al. (2003) observed 

that genomic DNA extraction from succulent plants is difficult. 

These authors reported that the difficulty could be attributed to 

small cell density in succulent tissues and high levels of 

A  
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contaminants (polyphenols or polysaccharides) that co-

precipitate with DNA.  

      Polyphenols released from the vacuoles during the cell lysis 

process are oxidized by cellular oxidases and undergo 

irreversible interactions with nucleic acids causing browning of 

the DNA (Varma et al., 2007). The presence of gelling 

polysaccharides prevents complete dissolution of nucleic acids 

and imparts a viscous constituency to the DNA making it stick to 

the wells during gel electrophoresis (Barnell et al., 1998; 

Diadema et al., 2003; Varma et al., 2007). According to these 

authors, residual polyphenols, polysaccharides and secondary 

metabolites interfere with the activity of several biological 

enzymes like polymerases, ligases and restriction endonucleases.  

Though several successful genomic DNA isolation protocols for 

high polyphenol and polysaccharide containing plant species 

have been developed, none of these are universally applicable to 

all plants (Varma et al., 2007). Researchers often modify a 

protocol or blend two or more different procedures to obtain 

DNA of the desired quality (Varma et al., 2007; Jabbarzadeh et 

al., 2009). A good isolation protocol should be simple, rapid and 

efficient; yielding appreciable levels of high quality DNA 

suitable for molecular analysis. Our objective was to develop a 

reliable protocol for achieving larger quantity and highly purified 

DNA in A. barbadensis that could be used for molecular biology 

work. 

 

II. MATERIALS AND METHODS 

Plant material  
      Young leaves of 38 accessions (IC310611, IC310617, 

IC310618, IC310609, NR127, IC1112521, IC1112532, 

IC1112527, IC283671, NMRM2, IC 285630, NR72, IC285626, 

IC310623 IC310619, MP1, GUJ2, NR63, NR57, IC283655, 

NR74, GUJ1, NR61, IC310906, IC310903, IC310904, 

IC310908, IC310614, IC112531, IC112517, K98, GUJ6, 

IC285629, N129, GUJ3, RAJ1, RAJ2, IC283670) of A. 

barbadensis were collected from field gene bank of National 

Research Centre of Medicinal and Aromatic Plant (Directorate of 

Medicinal and Aromatic Plants Research), Boriavi, Anand, 

Gujarat, India; these accessions were collected from diverse 

locations of Gujarat, Madhya Pradesh, Rajasthan and NBPGR, 

New Delhi 

 

Reagents and solutions  

 Extraction buffer: 4% (w/v) CTAB (Cetyl trimethyl 

ammonium bromide), 5 M NaCl, 20mM EDTA (pH 8.0), 

100mM Tris- HCl (pH 8.0), 2% PVP (Polyvinylpyrrolidone) 

and and 2% β-mercaptpethanol  

 Chloroform-isoamyl alcohol (IAA) (24:1; v/v)  

 3 M sodium acetate (pH, 4.8)  

 Isopropanol (-20ºC)  

 Absolute ethanol (-20ºC)  

 70% ethanol (-20ºC)  

 5 M NaCl  

 TE buffer (10 mM Tris, 1mM EDTA)  

 PCR reaction buffer (Bangalore Genei, India)  

 Primers Operon Technologies Inc. Almeda CA, USA  

 Taq DNA polymerase (Bangalore Genei, India)  

 Deionized autoclaved water  

 

Preparation of Extraction buffers  
      The extraction buffer used for the homogenization contained 

100 mM Tris (pH, 8.0), 20 mM EDTA (pH, 8.0), 5M NaCl. The 

extraction buffer was autoclaved and 2% β-mercaptoethanol, 4% 

CTAB, 2% PVP (40,000) was added immediately before use; 

care was taken at the time of addition to avoid precipitation. 

 

Protocol for genomic DNA Isolation  

 Take 10 ml of extraction buffer and pre-warm to 65ºC.  

 Approximately, 5g of young fresh leaf gel was homogenized 

with a mortar and pestle in liquid nitrogen. The 

homogenized mixture was transferred in a centrifuge tube 

using a pre-cooled spatula and add the prewarmed isolation 

buffer. Vortex thoroughly and place the tube at 65ºC for 1h 

and vortex at every 10-15 min during the incubation.  

 Centrifuge the tube at 10,000 rpm for 20 min at RT.  

 Transfer the upper phase into a new tube and add 2.5 ml of 5 

M NaCl and mix by inverting the tube carefully.  

 Add double volume chilled ethanol and mix gently.  

 Thread like structure/precipitation will appear.  

 Drain out the solution and wash DNA with 70% ethanol 

twice.  

 Allow the DNA to air dry and then dissolve it in 1 ml T10E1 

buffer.  

 Add (60 μg/ml) RNase and incubate for 1 hour at 37ºC with 

continuous shaking.  

 Add 1 ml of chloroform: isoamyl alcohol (24:1) and shake 

for 10 min.  

 Centrifuge at 10,000 rpm for 10 min at room temperature.  

 Take supernatant and add 1/10th volume of 3M sodium 

acetate followed by addition of 2.5 ml chilled ethanol. Mix 

properly.  

 A mass of white thread like structure will appear.  

 Drain out all the solution and wash the DNA with 70% 

ethanol twice.  

 Dissolve the DNA in minimum quantity of T10E1 buffer.  

 Place the tube at -20ºC for further use.  

 Check the quality and concentration of the DNA with a 

spectrometer and on a 0.8% agarose gel  

 

Notes:  
1. The homogenized mixture should not be allowed to thaw at 

any point before adding the isolation buffer. By keeping the 

temperature below 0ºC, the oxidizing enzymes are 

inactivated during this step. If larger amounts of plants are 

processed simultaneously, the powder can be stored in a -

20ºC freezer.  

2. The tube should not be shaken vigorously because the DNA 

is very vulnerable to fragmentation at this step. 

3. Care should be taken so that the pellet is not dried 

excessively, making it difficult to dissolve. 

 

Optimization of RAPD reaction (Randomly Amplified 

Polymorphic DNA) 
4. For the optimization of RAPD reaction using DNA extracted 

from various accessions, oligonucleotide primers from A 
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and J series (OPA09; 5’GGGTAACGCC3’, OPJ09; 

5’TGAGCCTCAC3’) were used for amplification to 

standardize the PCR conditions.  

5. PCR amplification was performed in 25 μl reaction volumes 

containing 2.5 μl of 10X assay buffer (100 mM Tris-Cl; pH 

8.3, 500 mM KCl, 15 mM MgCl2), 0.2 mM of each dNTPs 

(dATP, dCTP, dGTP and dTTP) (MBI Ferment Inc., 

Maryland, USA) 5 pg of primer, 1.0 unit of Taq DNA 

polymerase and 30ng of template DNA. The amplification 

reaction was carried out in a DNA Thermal Cycler 

(Eppendorf AG, Hamburg, Germany) programmed for 44 

cycles as follows: 1st cycle of 5 min at 94ºC followed by 43 

cycles each of 1min at 92ºC, 1min at 37ºC, 2 min at 72ºC. 

The final step consisted of one cycle of 7 min at 72ºC for 

complete polymerization. After completion of the PCR, 2.5 

μl of 6X loading dye (MBI Ferment Inc., Maryland, USA) 

was added to the amplified products and were 

electrophorsed in a 1.5% (m/v) agarose (Bangalore Genei, 

Bangalore, India) gels with 1X TAE buffer, stained with 

ethidium bromide and photographed and documented by a 

gel documentation system (Syngene, Cambridge, UK) . The 

sizes of the amplification products were estimated by 

comparing them to standard DNA ladder (O’Gene Ruler 1.0 

kbp DNA ladder; MBI Ferment Inc., Maryland, USA). All 

the reactions were repeated three times. 

 

III. RESULTS AND DISCUSSION 

      In this study, DNA extraction was improved by major 

modifications of CTAB method (Doyle and Doyle, 1987). 

Firstly, DNA was isolated from leaf (excluding the gel like 

mesodermal region). But it was found that the DNA extracted 

was viscous and difficult to dissolve and pipette out. Also, it 

required several purification steps and tedious one. So it 

necessitated the modification to obtain good quality and quantity 

DNA. Then, four types of plant materials were used shown in 

Table No.1 for DNA extraction. It was found that DNA extracted 

from young rind with gel and old rind without gel was poor in 

quantity and quality. This could be due to the presence of other 

impurities like protein. Proteins associated with the isolated 

DNA could not be removed with phenol. The presence of such 

proteins may have retarded the migration rate decreasing the 

quality of the isolated DNA. Among these DNA extraction from 

young leaf gel was found to be effective.  

 

Table 1: Comparison of A. barbadensis DNA isolation from 

different plant parts 

Accession used: N129 

Observations Young 

leaf 

gel 

Old 

leaf 

gel 

Adult leaf 

rind and gel 

Adult leaf 

rind 

Supernatant Clear Clear Mucilaginous Mucilaginous 

Purification 

steps 

1 3 More than 3 More than 3 

DNA 

dissolution 

Easy Quiet 

easy 

Difficult Difficult 

% DNA 

observed 

100 70 20 0 

 

      High yield of total cellular DNA in many plants was obtained 

by increasing CTAB and NaCl concentrations in the extraction 

buffer (Syamkumar et al., 2003). Polysaccharides contaminations 

are particularly problematic as they can inhibit the activity of 

many commonly used molecular biology enzymes, such as 

polymerases for which increased concentrations of NaCl more 

than 1.5 M can be used for removal of polysaccharides for 

manipulating DNA (Fang et al., 1992). Several methods on 

removal of polysaccharides from DNA have been extensively 

studied (Sarwat et al., 2006; Harini et al., 2008; Doosty et al., 

2012; Samantaray et al., 2009). The presence of polyphenols 

which are powerful oxidizing agents can reduce the yield and 

purity by binding covalently with the extracted DNA making it 

useless for most of the molecular biological works (Katterman 

and Shattuck, 1983; Peterson et al., 1997). Besides, also 

polyphenol contamination of DNA makes it resistant to 

restriction enzymes as also shown in other taxa where 

polyphenols copurify with DNA (Katterman and Shattuck, 1983) 

and interact irreversibly with proteins and nucleic acids (Loomis, 

1974). This phenomenon is mainly due to the oxidation of 

polyphenols to quinines and quinones by polyphenol oxidase 

followed by covalent coupling or by oxidation of the proteins by 

the quinines. During homogenisation, polyphenols are released 

from vacuoles and then they react rapidly with cytoplasmic 

enzymes. Addition of PVP along with CTAB to extraction buffer 

may bind to the polyphenolic compounds by forming a complex 

with hydrogen bonds and may help in removal of impurities to 

some extent. Use of high- molecular- weight PVP (40,000) was 

recommended by a number of workers instead of using lower 

ones. (Stewart and Via, 1993; Porebski et al., 1997; Zhang and 

Stewart, 2000). Similarly, addition of ethanol instead of 

isopropanol in the last step of DNA isolation enhances the DNA 

yield and purity (Samantaray et al., 2009). It was observed that 

incorporation of 2% PVP and 5M Nacl to CTAB buffer produced 

high quantity and purified DNA observed by RAPD markers 

(Fig. 1a, 1b).  

      The quantity of DNA is also dependent on the amount of 

grinded tissue harvested and collection of the supernatant (Moyo 

et al., 2008). For this, 3gm, 5gm and 10gm of leaf gel were used 

for study. It was found that 5gm of young leaf gel of A. 

barbadensis yielded high quantity good quality DNA. The 

isolated DNA had normal spectra in which the A260/A280 ratios 

were 1.6-1.7 (Pich and Schubert, 1993). Agarose gel 

electrophoresis also demonstrated no evidence of protein and 

RNA contamination and confirmed that the DNA was of high 

molecular weight compared with undigested λ DNA the yield 

range was 25-50 μg per gram of leaf tissue. The DNA isolated 

from 38 accessions of A. barbadensis using this method was 

suitable RAPD experiments using OPJ 07 (Fig. 1a) and OPJ 

09(Fig. 1b).  

      The present study on development of protocol for isolation of 

high purity DNA and optimization of RAPD conditions from leaf 

gel is the first report for A. barbadensis. This will form a strong 

beginning for future molecular characterization and genetic 

improvement works in this promising medicinal plant. This work 

represents a novel method that does not require 

ultracentrifugation to isolate DNA. 
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a) 

 
b) 

Figure1: RAPD banding patterns of 38 accessions of A. 

barabdensis, (a) amplified with primer OPJ 07 

(5’CCTCTCGACA3’) and (b) OPJ 09 

(5’TGAGCCTCAC3’); M- 100bp DNA ladder, Lane 1-38: 

leaf gel DNA isolated from 38 accessions of A. barabdensis. 
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Abstract- Aim: Evaluation of cardiopulmonary efficiency of 

medical students. Methods: The study was conducted on 200 

MBBS students in the age group of 18-24 years, of the D.Y.Patil 

Medical College, Pune. Height, weight and body mass index 

(BMI) were measured. The fitness level of an individual was 

found out by performing breath holding test, 40mm endurance 

test, maximum aerobic power and physical fitness index. Result: 

Results of this study indicate that these medical students have the 

minimum physical fitness to carry out their day to day activities. 

 

Index Terms- Breath holding test, 40mm endurance test, 

maximum aerobic power and physical fitness index. 

 

I. INTRODUCTION 

medical student during the course of the medical education 

is subjected to different kinds of stressors predominantly the 

pressure of academics leading to the successful completion of the 

educational course. Physical & mental fitness are the key to such 

a successful outcome. Physical fitness is used in two close 

meanings: general fitness-a state of health and well-being and 

specific fitness -a task-oriented definition based on the ability to 

perform specific aspects of sports or occupations.It is the result 

of regular exercise, proper diet and nutrition, and proper rest for 

physical recovery.There has been a decrease in physical activity 

due to a more sedentary lifestyle. However evolution has not 

kept pace with automation and humans have not adapted 

effectively to the sedentary lifestyles. Inadequate physical 

activity is responsible for approximately 30% of all deaths 

mainly due to heart disease, diabetes & colon cancer
1
. Rising 

levels of obesity are also contributing to these diseases. This has 

reached epidemic proportions in many parts of the developing 

world and is beginning to affect developing countries like India 

as well. Obesity, if present in adolescence leads to obesity in 

adult life. There is substantial evidence that obesity in childhood 

lays the metabolic ground work for adult cardiovascular disease
2 

.Beginning an active lifestyle could significantly reduce mortality 

from these events
3 

(Paffenberger R.S. et al ,1994). Regular 

physical exercise is known to have beneficial effects even in the 

untrained person and in diseased states like Diabetes, Obesity & 

Hypertension. It was therefore thought to evaluate 

cardiopulmonary efficiency in medical students to determine the 

physical efficiency in these students and plan suitable strategies 

if necessary. 

 

II. METHODS 

       This study was conducted on 200 MBBS students in the age 

group of 18-24 years, of the D.Y.Patil Medical College,Pune. 

Height,weight and body mass index (BMI) were measured. 

Students with BMI less than 18.5 (under weight) and more than 

25 (obese) were excluded from the study
4
.Students suffering 

from any physical or medical abnormality were also excluded 

from the study. Similarly students involved in any kind of 

physical training were also excluded. Informed consent was 

taken from all the students.   

       Subjects were instructed to take their last meal at least two 

hours before conducting the test in order to avoid the specific 

dynamic action (SDA) of food. All the experiments were carried 

out and measurements were taken in temperature of 20° - 

25°C.Each subject was given sufficient rest before each 

experiment to avoid inconsistencies. 

       The fitness level of an individual was found out by 

performing the following tests: 

 

Determination of Resting Pulse, Respiration and Blood Pressure 

       Baseline heart rate, Respiratory rate & blood pressure were 

measured after five minutes rest in the supine position. 

  

Breath Holding Test: 

       The subject was asked to take a maximum inspiration after 

maximum expiration and then hold the breath by plugging the 

nose as long as possible. The maximum time the subject can hold 

the breath was noted. 
5
(proceedings) 

 

40mm Endurance Test (Flack’s Air-Force Manometer Test): 

       The subject was asked to take a deep inspiration, close the 

nostrils and blow into the mercury manometer to raise the 

pressure to a level of 40mm Hg. Care was taken so as avoid the 

use of cheeks   to maintain the level of 40mm. During this event, 

the pulse was noted & was not allowed to increase till the 

breaking point. The time of breath holding as 

noted.
5
(proceedings) 

 

Determination of VO2 max(maximum aerobic power) 

       It   is also called as the maximum oxygen uptake or 

maximum oxygen consumption. Harvard step test (HST) was 

used  as an exercise test  for evaluation of maximal aerobic 

power. The pulse was measured for one complete minute 

immediately after exercise. Body weight was obtained from 

A 
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Body weight scale & pulse rate was joined in the Astrand’s  

Ryhming  Nomogram to obtain the value of VO2 max.
6
  

 

Determination of Physical Fitness Index (PFI) 

       PFI was calculated by measuring heart rate after performing 

Harvard step test (HST) which is a common method used to 

assess cardio - respiratory fitness. It is based on the heart rate 

recovery following a given work load of 5 minutes. The subject 

was instructed to step up and down on a 51 cm high bench for 5 

minutes or up to exhaustion. Exhaustion is defined as the time 

when the subject cannot maintain the stepping rate for 15 

seconds when the rate of stepping is set at 30 cycles per minute.
7-

9
 Each cycle constituted 1step up and 1 step down. Immediately 

at the end of this protocol,the subject was asked to sit down. The 

pulse was counted between 1 to 1.5 minutes, 2 to 2.5 minutes and 

3 to 3.5minutes. Fatigue index was calculated as follows: 

 

FATIGUE   INDEX =           duration of exercise in sec x 100     

            2 x (sum of pulse counts during recovery)   

 

       The study was approved by the institutional ethics 

committee. The samples were analysed using the linear 

regression test. Values are expressed as coefficients and were 

found to be significant if p values were greater than 0.05 & 

power of the performed test was greater than 0.800. 

Computations were performed using Sigma-Stat statistical 

package (Jandel Scientific, version 4 for Windows 95, SPSS Inc., 

Chicago, USA). 

 

III. RESULTS 

Table 1: Physical Fitness Parameters 

* Indicates significance where:  p value < 0.05  and   Power of 

the test > 0.800 

 

Parameter p Value Power of test 

Resting Pulse 

(beats/min) 

0.001 * 1.000 * 

Respiratory Rate 

(per minute) 

0.001* 1.000 * 

Systolic Blood Pressure 

(mm of Hg) 

0.001* 1.000 * 

Diastolic Blood Pressure 

(mm of Hg) 

0.001 * 1.000 * 

VO2 max 

(lits/min) 

0.001* 0.946 * 

40 mm Endurance test 

( in seconds) 

0.009* 0.740 

Breath Holding 

(in seconds) 

0.004* 0.814* 

Fatigue Index 

(in percentage) 

0.001* 1.000* 

 

       Measurement of pulse rate was statistically significant with 

the “p” value of 0.001 and the power of the performed test was 

1.000 indicating the normal distribution of the values in this age 

group. Respiratory rate estimations showed a p value of 0.001 

and the power of the test was 1.000 which again showed a 

statistical significance indicating the normal distribution of data. 

Similar results were obtained for systolic and diastolic pressures 

with p value of 0.0017 and power of the test as 1.000 again 

indicating a normally distributed data. Estimation of VO2 max 

showed a p value of 0.009 and the power of the test performed 

was 0.946 indicating a normally distributed data. Estimations for 

the 40 mm endurance test showed the p value to be significant at 

0.004 but the power of the performed test was 0.740 probably 

indicating that the data distribution was not normal. The p value 

for breath holding was 0.004 that was significant statistically and 

the power of the test performed was 0.814 again showing the 

normal distribution of the data. The results for fatigue index 

showed a p value of 0.001 and the power of the test was 1.000 

indicating a statistical significance and showing a normal 

distribution of data. 

 

IV. DISCUSSION 

       Physical fitness as is normally refers to the ability of an 

individual to perform physical activity. This is normally slightly 

different from health related physical fitness that includes 

components of physical fitness that are associated with some 

aspect of good health and or disease prevention. This attribute of 

being physical fit to maintain good health is exceedingly 

important not only to maintain good health throughout the life of 

the individual but also to increase longevity of the individual. 

This becomes critical in the modern world where automation 

coupled with a sedentary life style and with a western diet has 

drastically reduced the “ good health “ of an individual at all 

ages. This is reflected in the increasing incidences of obesity, 

cardiovascular diseases, diabetes mellitus & various cancers. 

These diseases account for the bulk of the deaths from all causes 

& are the leading causes of death in the developed world. This is 

assuming epidemic proportions and accounts for a sizeable 

proportions of the health budgets in the developed world.
10 

       This has not spared even the developing world including 

India. It is predicted that by the year 2025, developing countries 

will contribute more than half the burden of diabetes in the world 

and that India will have the largest number of diabetic patients 

(approximately 57 million) in any one country .
11

This would 

account for the highest numbers of diabetic patients in any single 

country & India would be known as the diabetes capital of the 

world. Obesity, a feature of diabetes and cardiovascular disease 

is a major complication that is increasingly becoming a feature of 

even the young population leading to morbidity & even 

mortality. 

       It is therefore important to overcome or reduce the cost of 

this epidemic that is assuming threatening proportions. A very 

simple and inexpensive alternative would be to get the 

population into moderate patterns of regular activity. An 

essential tool in this would be to investigate the ability of the 

population to carry out physical activity that leads to health 

related fitness. An ideal age group would be the young 

individuals as this would allow greater interventions in this age 

group. This would in the long run lead to a greater reduction in 

the health budget as also greater reductions in morbidities and 

mortalities 
11

.   This study was a pilot study carried out to analyse 

the physical fitness in the student population of a medical 

college. This analysis showed that except for 40 mm endurance 
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test the data distribution was normal indicating the values of the 

variables were near the normal range. It can be concluded that 

this student population shows the necessary physical fitness and 

satisfies the minimum requirement in the overall physical fitness 

regime. 

       This is important, because it has been observed that 

behavioural changes like becoming physically active act to delay 

all cause mortality and extend life 
3
.Similar observations have 

been found with other studies which show that death rates of the 

least fit group were more than 3 times that of the most fit 

group
12

. The most interesting finding of this study was that the 

greatest health benefit occurred in the group rated just above the 

most sedentary group. The drop in the death rate was more than 

38 i.e. from 64.0 to 25.5 deaths per 10,000 person years. To 

move from the most sedentary to the next fit group requires only 

moderate intensity exercise such as walking briskly for about 30 

minutes several times a week.  

 

V. CONCLUSIONS 

       Results of this study indicate that these medical students 

have the minimum physical fitness to carry out their day to day 

activities. 
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    Abstract- At the time of power swing the measured impedance 

lies inside the relay operating region. There is undesired tripping 

of Distance relay during power swing without having any fault.  

So relay must be blocked & must trip after a fault occur during 

power swing. This paper presents new technique to detect fault 

during power swing. In the proposed technique process starts by 

simulating the double transmission line with one line series 

compensated. When we connect a fixed capacitor in one 

transmission line, fault detection become more difficult. The 

detection of symmetrical fault during swing is more difficult. So 

the proposed technique can easily detect any fault during swing 

with series compensated line. Sampled data of current and 

voltage passes through wavelet transform. It decomposes it into 

different levels. Then we calculate total energy of some selective 

levels of current and voltage. A double circuit line model is 

simulated in EMTDC/PSCAD. 

 

    Index Terms- Power Swing, Wavelet Transform, Fixed 

Capacitor, Total Energy, Multiresolution Signal Decomposition 

I. INTRODUCTION 

Power system faults, line switching, generator disconnection, 

and the loss or application of large blocks of load result in 

sudden changes to electrical power, whereas the mechanical 

power i.e. input to generators remains relatively constant. 

These system disturbances cause oscillations in machine rotor 

angles and can result in severe power flow swings. Power swings 

are simply oscillations in power flow. In normal fault condition 

measured impedance value lie within set impedance value of 

relay but during swing measured impedance value lie within set 

impedance value without having any fault [1].So to solve this 

problem there is an element that can distinguish between swing 

& fault which is called Power swing blocking element (PSB 

element) .Swing can be stable or unstable. Stable swing dies 

down in a short time but unstable swing remains for long time & 

a cause for loss of synchronism in the group of generators. The 

function which distinguishes between stable and unstable swing 

and separate the area during loss of synchronism is called out of 

step function (OST). In this paper we are only detecting fault 

during swing. 

 

There are many techniques that used till now. One of the 

conventional techniques is rate of change of impedance. When 

the measured impedance value moves instantaneously on 

impedance plane, it is fault & when moves slowly, it is swing 

[2]. But in case of symmetrical fault during power swing this 

method unable to detect fault. As in case of unsymmetrical fault 

there is zero and negative sequence components and during 

stable swing both components do not present. So symmetrical 

fault is difficult to detect during power swing. When the double 

transmission line contain a series capacitor in one line then it is 

more difficult to detect fault in line during swing. Another 

method is based on the abrupt decrement of absolute value of the 

change rate of power swing centre voltage (PSCV) [3]. This 

takes two cycles for identification of fault, which is not 

acceptable in case of extremely high voltage (EHV) lines. Auto 

regression technique also used in symmetrical fault detection [4]. 

Rate of change of power [5] and [6] also used but the accuracy is 

less and take one and a half power frequency cycle. Approximate 

entropy of signal [7] also used for fault detection for the duration 

of swing. 

 

The proposed method wavelet transform detect the fault during 

swing. First the given samples process through wavelet 

transform. It decomposes the voltage and current signals into 

different dyadic levels. Here we are using Db4 mother wavelet. 

We calculate total energy of some selective levels of current and 

voltage. The simulation is done using EMTDC/PSCAD of 

double circuit line with series compensation in one line.  

 

      

 

II. EFFECT OF SERIES COMPENSATION ON LINE 

 

Series compensation is used to enhance the power transfer 

capability of line by reducing the value of line reactance. As 

power transfer in transmission line for two source system is, 

 

                                                    (1) 

 

When a series capacitor is connected in line then power, 

 

(2) 
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III. EFFECT ON DISTANCE RELAY 

 

    Due to the series compensation distance protection is 

influenced in following ways, 

 

A. Voltage Inversion 
 

    There is voltage inversion when the impedance between relay 

and fault location is capacitive. 

 

i.e.    X=Xs +Xc+XL  

 

         Xc>XL, X>0, Xc<Xs+XL 

 

So due to this voltage seen by protection will be reversed in 

phase and this will affect relay. 

 

 

Figure 1: line with Series Capacitor with Fault 

 

B. Current Inversion 
 

There is current inversion when the total impedance between 

fault and source is capacitive. 

 

X<0,   

 i.e. Xc>Xs+XL 

 

C. Subharmonics 

 

When the capacitor and the inductance are connected in series, 

the combination set up a resonant circuit [], the natural 

frequency can be calculated, 

 

                                           (3) 

 

f is the power system frequency and XL is  system reactance. 

Since XC/XL is typically in the range of 0.25 to 0.75, fe will be a 

sub harmonic of the power frequency. 

 

Due to placing of the capacitor will result in the excitation of 

system at the sub harmonic frequency which can give rise to 

transient currents. These transients may last significantly longer. 

 

D. Sub Synchronous Resonance 

 

The occurrence of the transients may also excite one or more of 

the natural torsional frequencies of the mechanical shaft system 

of the generator(s). The interaction between capacitor and 

turbine generator is known as sub synchronous resonance (SSR). 

The SSR problem is mainly due to the high value of series 

capacitor. Interaction can damage the shaft torque 

 

IV. SYSTEM STUDIED 

 

The studied double circuit system is design using 

PSCAD/EMTDC. The complete power system includes parallel 

transmission lines (distributed model) of 280 km each and 

connected to the source (600 MVA) at one end and infinite bus at 

other end. The operating voltage of the transmission line system 

is 400 kV and the sampling rate is 20 kHz on 50 Hz base 

frequency (400 samples per cycle). During power swing a fault is 

applied at 1.81s for 0.01s. The system is given as below, 

 

 
Figure 2: Simulated System 
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Figure 3: Power Swing in Voltage & Current (δ=45°) 

 
 

V. PROPOSED TECHNIQUE 
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There are two types of signal stationary and non – stationary. 

The signal whose frequency does not change with time are 

called stationary signal & signal whose frequency change with 

time are called non-stationary signal.  
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Figure 4: Stationary Signal 

 

 

The given stationary signal contain different frequency 

component at any time. 

 

-0.95 -0.9 -0.85 -0.8 -0.75 -0.7 -0.65 -0.6 -0.55 -0.5 -0.45
-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

Time(ms)

d
a
ta

 
Figure 5: Non-Stationary Signal 

 

Non-stationary signal have two frequency components at 

different time. So faulty signal is a non-stationary signal.  

 

For signal analysis Fourier transform and wavelet transform are 

used. But Fourier transform gives only information of frequency 

of the signal while WT gives information about frequency as well 

as time of the signal. So this quality of WT can be used in fault 

analysis because to detect a fault information of signal 

frequency and time (at what time fault occurred) are required. 

 

FT decomposes the given signal into functions of different 

frequency, 

 

                             (3) 

 

 

 

DFT mother wavelet function is given by, 

 

 

                      (4) 

 

          (5) 

 

DWT with multiresolution signal decomposition (MSD) 

decomposes the signal into different levels. Signal passes 

through high & low-pass filter. The output of the high-pass filter 

gives the detail coefficients and the low-pass filter gives 

approximation coefficients [13],[14]. 

 

 

 

                    (6) 

 
                      (7) 

 

 
Figure 6: Different Level Decomposition 

 

Since half of the frequency of the signal goes to HPF & half to 

LPF. The filter outputs are then sub sampled by 2. The process of 

decomposition will repeat till we get as much levels as we want. 

 

Here we use mother wavelet Db4 (Daubechies wavelet) since it 

has given good performance for power system transient analysis.   

 

The total energy “D” in each level “d”, 

 

                                                (8) 

 

Energy of each selective level i.e. D1 and D2 for voltage & D9 

for current is calculated by above formula. D1 and D2 will be 

used to detect fault during swing & D9 will be used for detection 

of power swing [10].  
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VI. SIMULATION RESULTS 
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Figure 7: Result For δ=45° Fault At 279km 
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Figure 8: Result for δ=60° fault at 5km 

 

As shown above the simulation results after applying wavelet 

transform and calculating total energy of different levels. Here 

we have selected D1 & D2 levels of all 3 phases of voltage and 

D9 level of any one phase of current. The summation of D1 & 

D2 is taken for more accurate result. So after summation voltage 

levels are DVA, DVB, DVC. Now we will check for percentage rise 

in current level if rise increase continuously for two cycle while 

voltage levels is zero then it is power swing. For percentage rise 

in voltage levels DVA, DVB, DVC rise is sudden then it is a fault. In 

order to accuracy WT is performed at every half cycle. 

 

For relay as there is only swing it should not trip and if there is 

fault then it should be trip. So when current level increases 

continuously for 2 cycles, relay should not trip. When voltage 

level increases suddenly, relay should trip. In case of both 

condition occurs simultaneously then relay should trip. 

 

VII. CONCLUSION 
 

The proposed method quickly and reliably detects the swing and 

fault. The main advantage of this method it detect fault in less 

than half cycle. Table –I and table –II shows different cases for 

all types of fault for which this method works. 

 

         Table-I: Different cases for all type of fault for δ=60° 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table –II: 

Different cases for 

all type of fault for 

δ=45° 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Here our main purpose is to detect fault only so to block relay 

during swing without fault we can also use this technique also. 

 

APPENDIX 

 

Transmission Lines: 
 
Parameter: Zero sequence impedance: ZL0= 0.309+j1.297 Ω/km 

 

Positive sequence impedance: ZL1= 0.12+j0.88Ω/km 

 

Zero sequence capacitance=0.00789 uF/km 

 

Source Parameters: 

For δ=60° 

S.No. Fault 

Distance(km) 

Fault 

Resistance(Ω) 

1. 5 1 

50 

2.  40 10 

90 

3. 80 5 

100 

4. 105 5 

20 

5. 240 10 

50 

for δ=45° 

S.No. Fault 

Distance(Km) 

Fault 

Resistance(Ω) 

1. 5 1 

50 

2. 40 10 

90 

3. 80 5 

100 

4. 105 5 

20 

5. 240 10 

50 
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Source impedance: ZS=6+j 28.5 Ω 

 

Source voltages: ES= 22∠ δ kV 

 

Where δ = load angle in degrees 

 

Xd=1.81p.u,Xd'=0.3p.u,Xd''=0.23p.u,inertia,constant=4.4MW/M

VA,50Hz 

 

Tdo'=8s, Tdo''=0.03s, Xq=1.76p.u, Xq''=0.25p.u, Tqo''=0.03s, 

Ra=0.003p.u 

 

Transformer Parameter: 

 

600MVA, 22/400 kV, 50Hz ,X=0.163p.u, Xcore=0.33p.u, 

Rcore=0, 
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Abstract- Knowledge of both land-use and land cover is important for socio-economic planning of a region. While the land use relates 

to human activities like residential, institutional, commercial and recreational etc., the land cover term relates to the various types of 

features present on the surface of the earth (Lillesand and Keifer, 2000). The information gained like land-use/land-cover permits a 

better understanding of the land utilization aspects on cropping patterns, fallow lands, forest, wastelands and surface water bodies, 

which is essential for developmental planning. Viewing the Earth from space is now crucial to the understanding of the influence of 

man’s activities on his natural resource base over time. In situations of rapid and often unrecorded land use change, observations of 

the earth from space provide objective information of human utilization of the landscape. Over the past years, data from earth sensing 

satellites has become vital in mapping the earth’s features and infrastructures, managing natural resources and studying environmental 

change.  Urbanization is one of the most evident global changes. In the last 200 years, while the world population has increased six 

times, the urban population has multiplied hundred times. In India, unprecedented population growth coupled with unplanned 

developmental activities has resulted in urbanization. This has exerted heavy pressure on land and the resources surrounding them, and 

has resulted in serious environmental and social problems. Identification and analysis of land-use/land-cover and the pattern of urban 

growth in advance would help in effective infrastructure planning and resource management. Keeping the above in view, the present 

work has been undertaken to prepare the multi-date land use/ land cover maps of Mangalore city from multi-sensor satellite data and 

monitor the changes in various land-use/land-cover classes using digital image processing techniques. 

 

Index Terms- Remote Sensing (RS), Geographical Information System (GIS), Land Use and Land Cover (LU/LC). 

 

I. INTRODUCTION 

eoinformatics encompasses a broad range of disciplines including Surveying, Remote sensing (RS), Geographic Information 

System (GIS), Photogrammetry and the Global Positioning System (GPS). Remote sensing and GIS are considered extremely 

important technologies for addressing various issues related to the earth’s environment. Remote sensing is mainly concerned with the 

measurement or acquisition of information about an object without being in physical contact with the object under study. Remotely 

sensed satellite data has advantages of providing synoptic view, repetivity and capability to study large and inaccessible areas on a 

regional scale. Thus it forms a vital tool in natural resources mapping and monitoring and helps to hasten the decision making process 

at several stages of study.  GIS involves the collection, integration and storage of diversified and complete information of a region in a 

computer system. GPS on the other hand allows us to locate our self on the ground by means of earth’s longitude-latitude system. The 

altitude at any point with respect to mean sea level (MSL) is measured accurately with the help of GPS. The future success of 

economic growth policies depends upon the infrastructure development. It is universally accepted fact that remote sensing and GIS 

tools play a major role in different types of infrastructure development. Most of the decision taken at various levels by different 

development agencies is dependent on the spatial analysis involving many other parameters. The maps are the most important aspects 

of spatial analysis. Remote sensing data provides accurate maps when used in GIS environment and provides excellent tool for the 

planner. Collective utilization of these techniques provides a complete solution for most of the natural resources management, 

infrastructure management and development. The urban areas are getting overcrowded and expanding in an unorganized manner and 

are difficult to control due to the migration of the rural people to the cities, apparently in search of better opportunities created due to 

economic reforms, liberalization and globalization.  The urban population has increased and it is doubled between 1991 and 2008. The 

world statistics of urbanization shows that by end of 2030, two-third of the world population will be expected to live in cities. This 

phenomena of rapid growth of urbanization leading to uncontrolled, uncoordinated and unplanned  developments within the cities 

which impacts to loss of open space, loss of agriculture land, deficient in basic amenities, lack of waste management, underprovided 

transportation network etc. 

      Coastal zone is always in the fore front of civilization and has been the most exploited geographic unit of the Earth. It is easy 

access and resourcefulness has always attracted human activities (Anji Reddy et al, 2005). Today most of the urbanization in the world 

G 



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      149 

ISSN 2250-3153  

www.ijsrp.org 

has taken place along the coastal zone. Urbanization is a form of metropolitan growth that is a response to economic, social, and 

political forces and to the physical geography of an area (Adegoke et al, 2007). The spreading of urban areas has also resulted in loss 

of natural vegetation and loss of open spaces. Moreover greater infrastructure demand has arisen due to the ever increasing population. 

As a consequence, the planning and management process in growing urban areas has become more and more complex and difficult. A 

better understanding of the process of urban growth is very much required for an efficient planning and management of resources. 

Spatial distribution of land-use/land-cover information and its change is desirable for any planning, management and monitoring 

programmes at local, regional and national levels (Gupta, 2000). This information not only provides a better understanding of land 

utilization aspects but also plays a vital role in the formulation of policies and program required for developmental planning. For 

ensuring sustainable development, it is necessary to monitor the continuous changes in land-use/land-cover pattern over a period of 

time (Chaurasia et al, 1996). Remote sensing techniques offer benefits in the field of land-use/land-cover mapping and their change 

analysis. One of the major advantages of remote sensing systems is their capability for repetitive coverage, which is necessary for 

change detection studies at global and regional scales. Detection of changes in the land-use/land-cover involves use of data sets for at 

least two periods (Jensen, 1986). With the availability of multi-sensor satellite data at very high spatial, spectral and temporal 

resolutions, it is now possible to prepare updated and accurate land-use/land-cover map in less time, at lower cost and with better 

accuracy. The main objective of the present research work is to analyze the impact of urbanization due to change in various land cover 

types of Mangalore taluk for the environmental management. This research study also used to identify the spreading of urban areas 

which contributes to climate change using the temperature distribution maps with spatial extent.  

    Because of its synoptic view and repetitive coverage, the satellite images are being considered as one of the best tools for urban 

environment studies. Mangalore city is situated along the southern Karnataka coast and is developing at an alarming rate due to the set 

up of various mega industries, chemicals and fertilizer industries and ports.  Rapid urbanization has significant influence on different 

aspects of the quality of life and research in determining the patterns of urbanization and quantifying their impacts is the need of the 

hour. Unplanned urbanization an urban sprawl will directly affect the land use and land cover of the area. The changes in land 

use/cover (LU/LC) include loss of agricultural lands, loss of forest lands, increase of barren area, increase of impermeable surface of 

the area because of the built up area, etc. Development of land use land cover is very much useful to the city planner and policy 

makers.  

II. STUDY AREA 

   Mangalore is an important city in Karnataka and  

is situated on the west coast. After integration the city is developing fast in all directions viz. in the field of education, industry and 

commerce. Mangalore is one of the rapidly growing cities located along the west-coast of Karnataka with Arabian Sea on the west and 

with Western Ghats in the east. The Mangalore is the administrative Head quarters of Dakshina Kannada District. The geographical 

area is 4770 km
2
, extending between 12° 30’ 00’’ & 13° 11’ 00’’ north latitude and 74°,35’,00’’ & 75°,33’,30’’ east longitude and it is 

99 meters above the mean sea level(MSL) . The city is located in the confluence of Nethravathi and Gurupura rivers. It is bound in the 

east by the Western Ghats and in the west by the Arabian Sea. The area near sea is covered with coconut gardens. The Upland pediplain 

area interspersed with low hills between the Western Ghats and the coast, which is moderately cultivated with a considerable extent of 

fallow land, which can be put to agricultural use. The eastern hilly area in the eastern part of the district is hilly with thick forest cover, 

which forms part of the Western Ghats. The hills of the area range in elevation from 1200 to 1500m and are capped with gneisses and 

charnockites. The topography of the city is from plain to undulating with four hilly regions natural valleys within the city. The 

ambient temperature varies minimum from 17ºc to a maximum 37ºc.  

      Mangalore city is mainly drained by Netravati and Gurupur Rivers. The latest urban population is 4, 99,487 (Census report India 

2011). Agriculture is the main activity of the people in the district. The net sown area comprises 28% of the total geographical area. 

Major crops are paddy, arecanut, coconut, cashew nut, rubber and vegetables. About 57% of the net sown area is irrigated by different 

sources. Groundwater irrigates about 75% of the irrigated area and the remaining is by surface water sources. The major soil types are 

alluvium and lateritic soils and predominant geological formations comprises of Gneisses, Schists, Granites charnockites, laterites and 

alluvium. About 85% of the annual rainfall occurs during the monsoon months. Post -monsoon season yields about 8% and the 

balance of annual rainfall is from December to March. This district on the west coast of India experiences a typical maritime climate. 

The district is marked by heavy rainfall, high humidity and oppressive weather in hot season. Generally, the weather is hot and humid 

throughout the year. In the eastern part of the district i.e., along the Western Ghats, the weather is comparatively cooler than in the 

western coastal areas. Inspite of a good amount of rainfall, there are certain areas experiencing water crisis which need a proper water 

management strategy. The other major problems of the district are floods and coastal erosion, saline water intrusion along the river 

courses and coastal plains in different isolated areas and water logging in some isolated patches is also notices in the study area.   

Mangalore is well connected with all means of transport; Mangalore is having broad gauge railway links to Kerala towards the south, 

Mumbai towards north and Bengaluru towards east. The city is housing National highway 17, National highway 13 and 48. Due to the 

Arabian Sea on the west, Mangalore has flourished as India’s one of the major port city and is considered as one of all season port. 

The city is also have all season harbor linked to the other major Harbors of the country and the international ports.  It also house an 

international Airport in Bajpe .Mangalore city shows a north – south direction growth parallel to the sea coast called Ribbon structure 

development i.e. dense built up area on either side of the NH, which has been observed especially along the Mangalore-Udupi 

National highway. 
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Figure 1 Location map of the study area 

 

 
Figure 3 Synoptic view of study area- A viewfrom IRS LISS-III 

III. MATERIAL AND METHODS 

    The work has been carried out by using Survey of India topographical maps and Indian Remote Sensing Satellite data products.   

An attempt has been made in this direction to map the sprawling trends and changes in the urban area using topographical maps, IRS-

LISS III plus PAN merged data, IRS-P6 and World View data (2010). A detailed Land use land cover analysis and the digital map of 

the city are generated.  LISS –III (2006) and World view (2010) stereo images have been analyzed using ERDAS imagine 8.5 

software package and ortho-images have been generated.  Various image processing techniques like contrast stretching, band 

rationing, principal component analysis and Fourier transformation has been employed and the detailed maps showing the urban 

environment of Mangalore is generated. 

  High Resolution IRS LISS-III data and world view images in conjunction with Topographical map of Mangalore is used for the 

evaluation of growth profile and urban sprawling. Various thematic maps like LU/LC, drainage density, drainage frequency, DEM 

slope, aspect geo morphology, road network, soil distribution etc have been generated based on ERDAS imagine 8.5 and Super GIS 

software tools. These maps are then integrated using GIS to suggest the action plan for the effective management of Mangalore urban 

area. Digital data base showing 23 classification of various land use/land cover is generated for 2006 and 2010 period. The detailed 

change detection of Mangalore city for the duration of 2006 to 2010 was carried out as per the flow chart fig.3. The research work has 
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been further extended to explore the possibility of using various digital image processing techniques such as image fusion change 

detection and Edge detection techniques for the urban study. Various algorithms for these areas were evaluated using MATLAB 7 

software.  

 
 

Figure 4 Flow chart showing the methodology adopted for the study 

 

   The land use analysis was carried out with supervised classification scheme with selected training data. The supervised classification 

approach is adopted as it preserves the basic land cover characteristics through statistical classification techniques using a number of 

well-distributed training pixels. Maximum Likelihood (Anji Reddy et al., 1996) algorithm is a common, appropriate and efficient 

method in supervised classification techniques by using availability of multi-temporal “ground truth” information to obtain a suitable 

training set for classifier learning. Supervised training areas are located in regions of homogeneous cover type. All spectral classes in 

the scene are represented in the various subareas and then clustered independently to determine their identity. The following classes of 

land use were examined: built-up, water, cropland, fallow land, open space or barren land, and forest. Such quantitative assessments, 

will lead to a deeper and more robust understanding of land-use and land-cover changes and to more appropriate policy intervention. 

The image enhancement techniques like edge detection, filters, manipulation of contrast and brightness, histogram equalization etc. 

was performed by using different combinations for best image contrast. Standard false colour composite (FCC) image of the 

catchment area was prepared using bands 2, 3 and 4 of IRS-P6 and discrimination of features was made by visual interpretation on this 

image. The interpretation key was based on the relationships between ground features and image elements like texture, tone, shape, 

location, and pattern. In order to provide higher resolution of base image (IRS1C-LISS III), panchromatic (PAN) image was fused 

with multispectral LISS–III image. In this process, a portion of high resolution PAN band, which corresponds to an area of interest 

(AOI) in the multi-spectral LISS–III image, was extracted. Thereafter, both the images were co-registered and LISS-III image was 

resampled for merging with PAN image. Merging or image fusion was done by spatial enhancement module in Erdas Imagine 9.1.  

IV. RESULTS AND DISCUSSIONS 

    Multi resolution data acquired at regular intervals have been useful in mapping and monitoring the changes in LULC. The 

collection of remotely sensed data covering larger spatial extent enables the analyses of changes at local, regional and global scales 

over time. This also provides an important link between intensive, localized ecosystem management and sustainable planning and it 

presents a synoptic view of the landscape at low cost. Remote sensing data along with GPS (Global positioning system) help in 

effective land cover analysis (Naveenchandra et al, 2009). Successful utilization of remotely sensed data for land cover and land use 

change detection requires careful selection of appropriate data set. Good quality of RS data, strict geometric registration and 

radiometric normalization, and suitable training data selection are important for successful implementation of the LULC change 

detection.  
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    The land-use/land-cover maps prepared using the above methodology is shown in Figure 4 and 5. The satellite remote sensing data 

for the year 2010 provided the recent information about the land-use pattern in the area. Entire study area has got 50 villages/Satellite 

towns, land use/ land cover information is extracted for all the villages and village wise change analysis has been carried out. The 

areas of each class for the years 2006 and 2010 have been compiled and are represented in Table 1. 

 
Figure 4 shows the Land use Land cover map of 2006 generated based on IRS 1D LIS-III + PAN merged data 

 
Figure 5 shows the Land use Land cover map of 2010 generated based on world view data 

 

      The area of each class for the years 2006 and 2010 has been compiled and the captured results are represented in tabular and pi 

chart forms. LU/LC change detection for the year of 2006 and 2010 is complied and shown in Figure 6 and 7 respectively.   
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Figure 6 Pi-Chart-1 LU/LC area based on 2006 data 

 

 
Figure 7 Pi-Chart-2 on LU/LC area based on 2010 data 

V. CONCLUSIONS 

    Change Detection (CD) is the process of identifying and examining temporal and spectral changes in signals. Detection and analysis 

of change provide valuable information of possible transformations in a scene. This will be useful for the effective analysis of Land 

use land cover .The change detection techniques were applied and an object-based supervised classification was used as a cross-

classification to determine ‘from–to’ change which enabled assessment of the techniques. Multispectral images of different scenarios 

are collected and used to test and validate the methods presented in the study. Images were geometrically, atmospherically and radio-

metrically corrected. The total area occupied by the built up land use category in 2006 was only 179.2 which have been increased to 

about 261sq.ft in 2010. Rapid growth in population and number of residential buildings has been reported from each village of the 

study area. Kankanady village has under gone major (Maximum) change of 29.78% in built-up land. 
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Table 1 shows Change in the spatial extent of Land Use/Land Cover of Mangalore Taluk during the years 2006 and 2010 

 

 Kankanady village has under gone major (Maximum) change of 29.78% in built-up land. This is due to the major commercial and 

residential initiatives taken by the real estate companies/agencies. The second major change is noticed in villages like Derebail 

(21.40%) and Katipalla (20.57%). Mangalore urban area (Comprises of 6 election wards) has under gone a change of 23.16%. Kavoor 

although located very close to the major industries, has under gone very small change of 1.70%, mainly because of the 

rugged/undulating terrain conditions of the area. The National highway and the railway lines viz Mangalore-Bombay and Mangalore-

Hassan pass through this planning dist. Commercial activity is observed on either side of the National highway. In the year of 2006, 

the construction activities of MRPL resulted in many temporary structures and living quarters for construction labours. This has 

resulted in an increase of built-up land in 2010. It has been further observed that the urban development is taking place at an alarming 

rate mainly at the outer fringes of Mangalore city and along the National Highway No 17 connecting Managlore-Udupi sector. This is 

a closely built area dominated by Residential, Public and semipublic and Industrial uses. Significant increase of about 31.97% was 

noticed in the Local Planning Area under built-up land-use. 

     Rapid urbanization has significant influence on different aspects of the quality of life and research in determining the patterns of 

urbanization and quantifying their impacts is the need of the hour. Unplanned urbanization an urban sprawl will directly affect the 

land use and land cover of the area. The changes in land use/cover (LU/LC) include loss of agricultural lands, loss of forest lands, 

increase of barren area, increase of impermeable surface of the area because of the built up area, etc. Development of land use land 

cover is very much useful to the city planner and policy makers. An attempt is also made to study the temperature variation in regional 

scale using MODIS satellite data to analyse the contribution of urbanization affects the temperature distribution of the study area. It is 

found that mangalore urban areas have higher temperature regions compared to mangalore rural region. Impervious surfaces are 

surfaces that don't absorb water easily, such as roads, roofs, parking lots, and sidewalks. Land surface temperatures tend to be higher 

and more variable than air temperatures, but the two generally vary in sync with each other. It is evident from the present study urban 

heat island is a relative measure comparing the temperature of the urban core to the surrounding area as a result, the condition of the 

rural land around the city also matters for the drastic temperature difference (Usha et al, 2013).  

      The temperature variation of the study area with spatial distribution during the day in global scale for 2 years has been compared 

in figure. After studying the variation, higher temperature regions are located by narrowing temperature ranges. In order to study 

Urban heat Islands developed in the study area the higher temperature regions map with peak temperature regions are focused in  

figure 8-9 during the years 2000 and 2012. Higher-resolution and less frequent thermal infrared observations from Landsat might be 

used to understand the spatial variation within coarser-resolution observations made by MODIS. So there is an urgent need to study 

and implement proper planning and management of built up areas in the Mangalore region.  The future scope of this work would look 

into generating the images of urban growth under different scenarios to understand any threat to natural resources and ecosystem. 
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Figure 8 shows Temperature variations with spatial extent during 2006 in regional scale (day) 

 

 
 

Figure 9 shows Temperature variations with spatial extent during 2012 in regional scale (day) 
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   Abstract- In wireless sensor Networks security is one of the 

important problems we are facing. To provide redundancy 

management for heterogeneous wireless sensor networks 

(HWSNs) utilizing multipath routing to answer user queries in 

the presence of unreliable and malicious nodes. In this paper use 

a Multipath Routing, it is the routing technique of using multiple 

alternative paths through the network. The objective of 

redundancy management of multipath routing minimizes the 

energy loss and gain in reliability, timeliness and security to 

maximize the system lifetime. Here a voting based intrusion 

detection algorithm used to detect and evict malicious nodes. We 

plan to explore more extensive malicious attacks for packet 

dropping and bad mouthing attacks with implications to energy 

reliability and security, and investigate 

Intrusion detection and multipath routing based acceptance 

protocols to react to these attacks. 

 

    Index Terms- Heterogeneous wireless sensor networks, 

intrusion detection, multipath routing, security. 

 

I. INTRODUCTION 

ireless sensor networks  (WSN) is a growing technology 

which is offering solution for many  Application areas 

such as health care, military, industry and also environmental 

conditions like temperature, sound, gas, pressure. SNs are used 

for sensing the environments are used to read the sensing 

information and transmit to base station and also used for 

monitoring purposes Sensor node is a tiny device includes five 

basic components 1)controller 2)communication devices 

3)sensors/actuators 4) memory 5) power supply. These sensor 

networks are used for many critical applications where security is 

also critical and energy replacement is difficult if not impossible. 

So it is important satisfy application specific QoS requirements 

such as reliability, timeliness and security, but also minimize 

energy consumption to extend the system useful period of time. 

The trade of between energy consumption and gain in reliability 

gain with goal maximize the WSN system lifetime has been well 

explored in the literature. However, no prior work exits to 

consider the trade-off within the presence of malicious attackers.  

    

     Naturally, grouping of sensor nodes in to clusters has been 

widely used in research community to satisfy scalability and 

generally achieve high energy efficiency and prolong the 

network lifetime in large-scale WSN environment. In the 

hierarchical network structure each cluster has a leader which    

   

Also called as cluster Head (CH) and usually performs the 

special tasks referred above (fusion and aggregation), and several 

common sensor nodes (SN) as members. The cluster formation 

process eventually leads to a two-level hierarchy where the CH 

nodes form the higher level and the cluster-member nodes form 

the lower level. The sensor nodes periodically transmit their data 

to the corresponding CH nodes. 

 

       On the other hand, security in WSNs is an important issue, 

especially if they have mission-critical tasks. For instance, a 

confidential patient health record should not be released to third 

parties in a heath care application. Securing WSNs is critically 

important in tactical (military) applications where a security gap 

in the network would cause causalities of the friendly forces in a 

battlefield. Security attacks against WSNs are categorized into 

two main branches: Active and Passive. In passive attacks, 

attackers are typically camouflaged (hidden) and either tap the 

communication link to collect data; or destroy the functioning 

elements of the network. Passive attacks can be grouped into 

eavesdropping, node malfunctioning, node tampering/ 

destruction and traffic analysis types. In active attacks, an 

adversary actually affects the operations in the attacked network. 

This effect may be the objective of the attack and can be 

detected. For example, the networking services may be degraded 

or terminated as a result of these attacks. Active attacks can be 

grouped into Denial-of-Service, black hole, wormhole, sinkhole, 

etc.), flooding and Sybil types. 

 

     Intrusion is an unauthorized (unwanted) activity in a network 

that is either achieved passively (e.g., information gathering, 

eavesdropping) or actively (e.g., harmful packet forwarding, 

packet dropping, hole attacks). In a security system, if the first 

line of defense, “Intrusion Prevention,” does not prevent 

intrusions, then the second line of defense, “Intrusion Detection,” 

comes into play. It is the detection of any suspicious behavior in 

a network performed by the network members. In any security 

plan, Intrusion Detection Systems (IDSs) provide some or all of 

the following information to the other supportive systems: 

identification of the intruder, location of the intruder (e.g., single 

node or regional), time (e.g., date) of the intrusion, intrusion 

activity (e.g., active or passive), intrusion type (e.g., attacks such 

as worm hole, black hole, sink hole, selective forwarding, etc.), 

layer where the intrusion occurs (e.g., physical, data link, 

network). This information would be very helpful in mitigating 

(i.e., third line of defense) and remedying the result attacks, since 

very specific information regarding the intruder is obtained. 

Therefore, intrusion detection systems are very important for 

network security. 

W 
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      Intrusions over the web have become additional dynamic and 

complicated. Intrusion detection Systems determines intrusions 

by scrutiny noticeable behavior against suspicious patterns. 

There are two types of intrusion detection systems. 

Network based IDS: these types of IDS are strategically 

positioned in a network to detect any attack on the hosts of that 

network. To capture all the data passing through the network, 

you need to position your IDS at the entry and exit point of data 

from your network to the outside world.  You can also position 

some IDS near the strategic positions of your internal network, 

depending on the level of security needed in your network. Since 

a network based IDS need to monitor all the data passing through 

the network, it needs to be very fast to analyze the traffic and 

should drop as little traffic as possible. 

Host based IDS: they are installed in a host and they can monitor 

traffics that are originating and coming to those particular hosts 

only. If there are attacks in any other part of the network, 

they will not be detected by the host based IDS.. Apart from 

monitoring incoming and outgoing traffic, a host based IDS can 

also analysis the file system of a host, users’ logon activities, 

running processes, data integrity etc. 

     The intrusion detection can be analyzed according to the 

capability of sensors in terms of the transmission range and 

sensing range. In a heterogeneous WSN some sensors have a 

large power to achieve a longer transmission range and large 

sensing range. Recent studies [2], [3] demonstrated that using 

heterogeneous nodes can enhance performance and prolong the 

system lifetime. In the latter case, nodes with superior resources 

serve as CHs performing computationally intensive tasks while 

inexpensive less capable SNs are utilized mainly for sensing the 

environment. Thus, the heterogeneous WSN increases the 

detection probability for a given intrusion detection system. It is 

commonly believed in the research community that clustering 

[4], is an effective solution for achieving scalability, energy 

conservation, and reliability. Therefore the cluster based 

heterogeneous WSN can further improves the performance of the 

network. 

 

 Multipath routing is taken into account a good mechanism for 

fault and intrusion tolerance to boost data delivery in WSNs. The 

fundamental plan is that the chance of a minimum of one path 

reaching sink node or base station will increase as we’ve 

additional methods doing data delivery. HWSN includes sensors 

of various capabilities. We tend to contemplate two sorts of 

sensors: CHs and SNs. CHs square measure superior in energy 

and machine resources. Most prior research focused on using 

multipath routing to improve reliability [5], [6], and tolerate 

inside attacks [7].However, these studies largely ignored energy 

consumption which can adversely shorten the system lifetime. 

     

      Intrusion Detection System (IDS) is a device or software 

application that monitors network or system activities for 

malicious activities and produces reports to base station. 

Intrusion Detection and prevention System (IDPS) primarily 

focused on identifying possible incidents, logging information 

about them and reporting attempts. And also address the energy 

consumption and QoS gain in reliability, timeliness, and security 

with the goal to maximize the lifetime of clustered HWSN while 

satisfying application requirements in the context of multipath 

routing. More specifically, to analyze the optimal amount of 

redundancy through which data are routed to a remote sink or 

base station in the presence of unreliable and malicious nodes, so 

that the query success probability is maximized while 

maximizing the HWSN lifetime. 

 

     The tradeoff Performance of both energy consumption and 

QoS gain in both security and reliability to maximize the system 

lifetime and also uses the multipath routing to tolerate intrusion 

detection process where decision is based on a majority voting of 

monitoring nodes and considering energy being consumed for 

intrusion detection. Both cluster head (CHs) and sensor nodes 

(SNs) can be compromised for lifetime maximization. The basic 

idea is that heterogeneous wireless sensor network (HWSNs) 

nodes having wireless link with dissimilar communication range, 

sensing range, densities and capabilities. It Increases the network 

lifetime and reliability and energy also achieved. Intrusion 

detection system (IDS) is used to detect malicious nodes. Two 

problems will arise:1)what paths to use and 2) how many 

paths to use and to overcome this problem multipath routing is 

used, is a routing technique of using multiple alternative paths 

through a network. Trust based systems are used to tackle the 

“what path to use” problem and here trust based intrusion 

detection observe the existence of optimal trust threshold for 

minimizing both false positive and false negative. and is used to 

identify the best trust formation model as well as drop dead trust 

is the best application level threshold under which anode is 

considered misbehaving to optimize the application performance 

in false alarm probability. 

 

     

                    

 

 
Figure.1 Source and path redundancy for a HWSN 

  

 

                     II REASERCH ELABORATIONS 

   

Over the past few years, many protocols exploring the energy 

consumption and QoS gain particularly in reliability in 

Heterogeneous Wireless Sensors (HWSNs) have been proposed. 



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      159 

ISSN 2250-3153  

www.ijsrp.org 

In [5], the optimal communication range and communication 

mode were to maximize the HWSN lifetime. In [6], the authors 

devised intra-cluster scheduling and inter-cluster multi-hop 

routing schemes to maximize the network life time. They 

considered a HWSN with CH nodes having larger energy and 

processing capabilities compare to SNs in the network. The 

solution is drawn as an optimization problem to balance energy 

consumption across all nodes within the network along with their 

roles. In either work [7], [8], no consideration was taken in to 

account about the existence malicious nodes in the network. 

Relative to [8] the proposed work considers the presence of 

malicious nodes and explores the tradeoff in energy consumption 

and QoS gain in both security and reliability to maximize the 

system lifetime. In the context of secure multipath routing for 

Intrusion tolerance, [9] provides excellent survey in this topic. In 

[15] the authors considered a multipath routing protocol to 

tolerate black hole and selective forwarding attacks. The basic 

idea is to use overhearing to avoid sending packets to malicious 

nodes. Our work also uses multipath routing to tolerate 

intrusions. However, we specifically consider energy being 

consumed for intrusion detection, and both CHs and SNs can 

compromised for lifetime maximization. 

 

       Over the past few years, numerous protocols have been 

proposed to detect intrusion in WSNs. [7, 11] provide excellent 

surveys of the subject. In [10], a decentralized rule-based 

intrusion detection system is proposed by which monitor nodes 

are responsible for monitoring neighboring nodes. The monitor 

nodes apply predefined rules to collect messages and raise alarms 

if the number of failures exceeds a threshold value. Our host IDS 

essentially follows this strategy, with the flaws of the host IDS 

characterized by a false positive probability (Hpfp) and a false 

negative probability (Hpfn). In [10], however, no consideration is 

given about bad-mouthing attacks by compromised monitor 

nodes themselves, so if a monitor node is malicious, it can 

quickly infect others. In [8], a collaborative approach is proposed 

for intrusion detection where the decision is based on a majority 

voting of monitoring nodes. Their work, however, does not 

consider energy consumption issues associated with a distributed 

IDS, nor the issue of maximizing the WSN lifetime while 

satisfying QoS requirements in security, reliability and 

timeliness. Our voting-based IDS approach extends from [9] with 

considerations given to the tradeoff between energy loss vs. 

security and reliability gain due to employment of the voting-

based IDS with the goal to prolong the system lifetime. 

   

               Redundancy management of multipath routing for 

intrusion tolerance is achieved through two forms of redundancy: 

(a) source redundancy by which ms SNs sensing a physical 

phenomenon in the same feature zone are used to forward 

sensing data to their CH (referred to as the source CH); (b) path 

redundancy by which mp paths are used to relay packets from the 

source CH to the PC through intermediate CHs. Fig. 1 shows a 

scenario with a source redundancy of 3 (ms = 3) and a path 

redundancy of 2 (mp = 2). It has been reported that the number of 

edge-disjoint paths between nodes is equal to the average node 

degree with a very high probability .Therefore, when the density 

is sufficiently high such that the average number of one-hop 

neighbors is sufficiently larger than mp and ms, we can 

effectively result in mp redundant paths for path redundancy and 

ms distinct paths from ms sensors for source redundancy. 

 

        In general there are two approaches by which energy 

efficient IDS can be implemented in WSNs. One approach 

especially applicable to flat WSNs is for an intermediate node to 

feedback maliciousness and energy status of its neighbor nodes 

to the sender node (e.g., the source or sink node) who can then 

utilize the knowledge to route packets to avoid nodes with 

unacceptable maliciousness or energy status [17, 24].Another 

approach which we adopt in this paper is to use local host-based 

IDS for energy conservation (with SNs monitoring neighbor SNs 

and CHs monitoring neighbor CHs only), coupled with voting to 

cope with node collusion for implementing IDS functions. 

Energy efficiency is achieved by applying the optimal detection 

interval to perform IDS functions. Our solution considers the 

optimal IDS detection interval that can best balance intrusion 

accuracy vs. energy consumption due to intrusion detection 

activities, so as to maximize the system lifetime. 

        

     To detect compromised nodes, every node runs a simple host 

IDS to assess its neighbors. Our host IDS is light-weight to 

conserve energy. It is also generic and does not rely on the 

feedback mechanism tied in with a specific routing protocol (e.g., 

MDMP for WSNS [17] or AODV for MANETs [18]). It is based 

on local monitoring. That is, each node monitors its neighbor 

nodes only. Each node uses a set of anomaly detection rules such 

as a high discrepancy in the sensor reading or recommendation 

has been experienced, a packet is not forwarded as requested, as 

well as interval, retransmission, repetition, and delay rules as in 

[10, 31-33]. If the count exceeds a system-defined threshold, a 

neighbor node that is being monitored is considered 

compromised. 

To remove malicious nodes from the system, a voting based 

distributed IDS is applied periodically in every TIDS time 

interval. A CH is being assessed by its neighbor CHs, and a SN 

is being assessed by its neighbor SNs. In each interval, m 

neighbor nodes (at the CH or SN level) around a target node will 

be chosen randomly as voters and each cast their votes based on 

their host IDS results to collectively decide if the target node is 

still a good node. The m voters share their votes through secure 

transmission using their pair wise keys. When the majority of 

voters come to the conclusion that a target node is bad, then the 

target node is evicted. 

 

           Compared with existing works cited above, our work is 

distinct in that we consider redundancy management for both 

intrusion/fault tolerance through multipath routing and intrusion 

detection through voting-based IDS design to maximize the 

system lifetime of a HWSN in the presence of unreliable and 

malicious nodes. 

      

     The proposed research work extends from [1] with 

considerations given to explore more extensive malicious attacks, 

each with different implications to energy, security and 

reliability, and also investigate intrusion detection and multipath 

routing based tolerance protocols to react to these attacks. In 

addition to this the proposed work also consider smart and 

insidious attackers which can perform more targeted attacks, 
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capture certain nodes with high probability, alternate between 

benign and malicious behavior and concatenate with other 

attackers to avoid intrusion detection. Also to investigate the use 

of trust/reputation management [12], [13] to strengthen intrusion 

detection through “weighted voting” [14] leveraging knowledge 

of trust/reputation of neighbor nodes. Using weighted voting 

scheme in intrusion detection system (IDS) would considerably 

reduce the false positives (FPs) and false negatives (FNs) ratio. 

The accuracy is the percentage of whole traces that are 

determined accurately, while the efficiency indicates that the 

voting algorithm performs better on reducing both FP and FN 

ratios. The weighted voting scheme achieved efficiency. The 

propose work also tackle the “what paths to use” problem in 

multipath routing decision making for intrusion tolerance in 

WSNs, so to maximize the system lifetime of a HWSN in the 

presence of unreliable and malicious nodes. 

    

   Light weight detection system is used to detect malicious nodes 

in the network. The objective of Light weight intrusion detection 

System can easily be deployed in any node of a network, with 

minimal disruptions to operations. Easily be configured by 

system administrators who need to implement a specific security 

solution in a short amount of time. It is small, powerful and 

flexible enough to be used as permanent elements of the network 

security infrastructure .In the Detection Algorithm no malicious 

nodes appear during the initial stage of sensor node deployment. 

SNs maintain two databases namely: 1) Malicious nodes and 2) 

Neighbor knowledge in the neighbor knowledge, broadcasting 

protocols are used to reduce the number of transmissions. And to 

detect the warm hole attacks in WSNs. In the malicious nodes, 

malicious counter have suspicious node stored in a CH crosses a 

threshold x means CHs creates and propagate a new rule to each 

and every SNs node in cluster. Then SNs update a new rule and 

add entry to its malicious database and malicious node is isolated 

from cluster and not involved in communication in the network. 

   

                                III CONCLUSION 

In this paper we performed a tradeoff analysis of energy 

consumption vs. QoS gain in reliability, timeliness, and security 

for redundancy management of clustered heterogeneous wireless 

sensing element networks utilizing multipath routing to answer 

user queries. The trust/reputation management system is also 

used to strengthen intrusion detection through weighted voting 

based mechanisms and finally light weight intrusion detection 

method is used to detect malicious nodes in the networks. For 

future work more efficient trust based system are used for to 

enhance the performance of the system.     
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Abstract- Flow reduction has been identified as the major 

predisposing factor that promotes the exuberation of most aquatic 

macrophytes in open channels. This study , therefore examines 

various flow variables such as Velocity (v), Cross Sectional Area 

(CSA), Discharge (Q) as well as Depth (D) from which a data 

base is generated. The least square multiple regression approach 

was adopted (to design a logistic flow model) to predict the 

spread of water hyacinth in Kolo creek in the Niger Delta. The 

flow variables obtained are used against percentage macrophyte 

area covered. Results from the model gives R
2
 values of 0.62 and 

0.9887 for dry and wet seasons respectively. All the flow 

variable studied negatively correlated with the area covered by 

macrophyte for both seasons. Velocity (-0.6844), CSA (-0.6974, 

discharge (-0.6986) and depth (-0.7566) during dry season and 

velocity (-0.990), CSA (-0.978) and discharge (-0.980) and 

Depth (-0.9902). This indicates and inverse relationship between 

the flow variables and the macrophyte area covered for both 

seasons. 

 

Index Terms- Flow model, Water hyacinth, Aquatic ecosystem, 

Macrophyte , Kolo Creek. 

 

I. INTRODUCTION 

he survival of the river ecosystem is largely dependent on its 

flow dynamics. This stems from the fact that the migration, 

growth and distribution of aquatic magroplytes such as water 

hyacinth Eichhornia crassipes and other Aquatic exotic species is 

principally dictated by flow (Haslam, 1989). 

      Robertson et al., (2001) however opined that the survival of 

ecological communities relies on the maintenance of ecological 

processes, species life cycles and their interactions. Alteration to 

natural flow regimes of rivers and streams may distrupt these 

processes.  

      Walker (1985) also confirm that the alteration to natural flow 

regimes of rivers and streams is recognized as a major factor 

contributing to loss of biological diversity and ecological 

functions in aquatic ecosystem. 

      Alteration to natural flow regimes of rivers and streams and 

their flood plains and wetlands could cause a large number of 

other species populations and other ecological communities that 

rely on river flow for their short term and long term survival to 

become threatened (Kingsford , 1999; Leslie, 2001).  

      Goodrick and Wilson (1974) added that, although 

channelisation and the hydrological manipulations provided 

flood protection for the region, the ecological integrity of the 

river/floodplain ecosystem was degraded, and altering vegetative 

communities and associated founa. 

      The International River network in their argument against 

large dams, also posited that; down stream from dams, disruption 

of natural flow, sediment and energy dynamics destroys the 

integrity of many ecosystems.  

      In the same vein, Obot, (2002) opined that  hydropower is not 

a “clean energy”. By altering the chemical and thermal regimes, 

reservoirs effectively pollute rivers and destroy downstream 

ecosystems.  

      From the foregoing, it becomes clearly evident that the flow 

reduction in the lower River Niger due to the Kainji dam 

(Commissioned in 1968) must have influenced the luxuriant 

macrophyte vegetation in Kolo creek and other streams in the 

Niger Delta (Etiga, 2008).  

      This study therefore, attempts to design a macrophyte spread 

prediction model using the flow variables such as velocity, 

discharge, cross sectional area and depth against macrophyte  

area covered as database and the logistic multiple regression 

approach.  

      This is with the view of ascertaining the level of prevalence 

of water hyacinth which has constituted great biophysical and 

socio-economic impasse in the region and to proffer plausible 

solutions as to curb the menace.  

 

II. STUDY AREA  

      The Niger Delta in which the Kolo creek is located is the 

Africa’s largest and World’s third largest mangrove forest; the 

most expansive fresh water swamp in Western and Central 

Africa and Nigeria’s major forest concentration of high 

biodiversity (Okaba, 2005).  

      The study area is the entire Kolo creek as well as one of its 

major tributary – the Esoghoni creek which are all located in the 

Ogbia local government area of Bayelsa State; Nigeria.  

      The Kolo creek is one of the creeks in the Niger Delta that 

discharges the waters  of  the River Niger.  

      The climate of the area is characterised by dry season of 

about four months (November - February) and wet season of 

eight months (March - October). The annual rainfall varies from 

2500 – 3000mm in Port Harcourt to Warri axis.  Mean 

temperature are as high as 24-32
o
C with humidity of about 81% 

between January – March and about 92% in the month of July-

August. (NDES, 1999). 

      The Kainji dam, from where secondary data were generated, 

is about the first large capacity hydropower dam across the River 

T  
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Niger. (Iloje, 2003). It is presently located in Borgu local 

government area of Niger State, North-western Nigeria. It was 

commissioned in 1968 and since then, the hydrology of the River 

Niger (both upsteam and down stream) has undoubtedly been 

interfered with. It has a reservoir capacity of 15,600 x 10
6
 cubic 

metres and a spill way design of about 7900m2/s (Abam, 1999). 

 

 
 

Fig. 1:  Map of Nigr Delta showing sampling stations in Kolo Crek 
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III. METHODOLOGY 

      Four sampling stations were established (at intervals of about 

3 kilometres) along the River system. These include Okarki, 

Kolo, Otuogidi and the tributary of Esoghoni which are 

represented by A, B, C and D respectively fig (1). Each or these 

station were further divided into twelve (12) units out of which 

three (3) were randomly selected.  

 

      The float gauge technique was used to generate data for flow 

velocity (v) and discharge (Q) of the channels. 

 

V = ∂x/∂t  …….…..     (1) 

Q = VA  ………….      (2) 

 

Where A is the cross-sectional area of the channel given by  

 A = Ia
b
∂x, ydx = fdx    ………     (3) 

 

The area of stream covered by macrophyte was obtained by 

dividing the surface areas into strips. The percentage macrophyte 

covered was determined by either the Simpson’s rule given by  

 

A = S/3 [(F+L) + 4E+2R] ……………….      (4) 

  

Or the Trapezoidal  rule given by  

 

A = d/2 [h1 + hn + 2 (h2 + h3 + h4 + h5 + hn)]  …. (5) 

 

      Depending on whether the number of strips are odd or even 

numbered respectively. 

 

IV. RESULTS AND DISCUSSION  

      For this study to be desirable and relevant it becomes very 

necessary to design a least square deterministic multiple 

regression flow model. This would account for the effect of all 

the flow variables considered; velocity (X1), Area of cross-

section (X2) discharge (X3) and depth (X4) on the macroplyte 

area covered (y) for the dry and wet seasons respectively. 

 

Table 1:   Dry season flow data for all stations 

 

Station Y X1 X2 X3 X4 

Okarki 63.2 2.0 210.4 42.3 162.3 

Kolo 70.8 2.03 21.4 43.6 154.2 

Otuogidi 81 2.03 22.1 43.4 156.3 

Esoghoni 86.3 1.46 6.9 10.3 93.6 

 

Table 2:   Wet season flow data in all stations 

 

Station  Y X1 X2 X3 X4 

Okarki 28 19.08 102.6 1948 338.8 

Kolo 28.3 1946 100.1 2033 346.0 

Otuogidi 31.0 18.96 102.8 1956 330.8 

Esoghni 43.5 17.78 37.9 674.2 168.3 

 

The proposed model is given by  

Y = a0 + a1x1 + a2 x2 + a3 x3 + a4x4 + E……………………. 

 

Where  

A0, a1, a2, a3, a4, are constant; E is the random error component, Y is the dependent variable, while x1, x2, x3, and x4 are the 

independent variables.  

 

 

DRY SEASON REGRESSION MODEL 

 

Table 3:   Dry season flow variables on macrophyte cover. 

 

Variables Mean r Coeff. R
2
 Y 

V 1.89 -0.756 5.496   

CSA 17.75 -0.987 -0.410 0.62 318.35 

Q 35 -0.989 5.580   

D 141.6 -0.988 -3.150   

 

From the  results in Table (3), the dry season least square model is given by:  

 

Y = 318.35 + 5.5x1 – 0.4103x2 + 5.58x3 – 3.15x4 with a R
2
 value of 0.62. 
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WET SEASON REGRESSION MODEL 

 

Table 4:   Wet season flow variables on macrophyte cover 

 

Variables Mean r Coeff. R
2
 Y 

V 18.75 -0.990 47.690   

CSA 85.68 -0.999 0.338  0.98 -701.51 

Q 1653.3 -0.993 0.018   

D 294.64 -0.995 -0.715   

From the result as shown in Table 4, the least square regression model for wet season is given by:  

 

Y = -709.51 + 47.7x1 + 0.3382x2 + 0.0187x3 

 -0.7157x4 

To see how well the model predicts the macropyte area covered during the wet season period, we have R2 = 0.9887. 

 

V. MODELLING SCENARIOS  

      Considering the annual flow variations of the rivers and 

creeks in the Niger Delta it becomes imperative to model some 

scenarios as to test the usefulness of the least square multiple 

regression models for both seasons.  

 

Case 1: 
      In the dry season months of January – March of a particular 

year, the mean flow indices of the system are measured as: 

velocity(x1) = 1.49cm/S, CSA (x2) = 6.7m
2
, Discharge (x3) = 

10.3cm
3
/s, and Depth (x4) = 93.6cm. Estimate the percentage 

area of the system that would be covered by water hyacinth 

within the period. 

 

Solution  

Y   =   318.35 + 55x1 – 0.4103x2 + 5.58x3 – 3.15x4 

       =   318.35 + 5.5 (1.49) – 0.4103 (6.7) + 5.58 (10.3) 

– 315 (93.6) 

      =   318.35 + 8.95 – 2.749 + 57.47 – 294.84 = 86.42 

 

      This implies that about 86.43% of the system would be 

covered by water hyacinth during the dry season period.  

 

Case 2: 

      During the wet season period of a particular year, the flow 

variables of the Kolo creek were measured as: 

 

X1 =17.78cm/s, X2 =37.9m
2
, X3 = 674.2cm3/s and X4 = 168.3cm. 

 

      Estimate the percentage area of the system that would be 

covered by water hyacinth. 

 

Solution  

Y   =   -709.58 + 47.78x1 + 0.3382x2 + 0.0187x3 – 0.7157x4 

     =    709.38 + 47.7 (17.78) + 0.3382 (37.9) + 0.0187 (674.2) – 

0.7157 (168.3). 

     =    -709.5 + 847.93 + 12.82 + 12.61 – 120.45 = 43.63 

 

      This implies that about 43.63% of the system would be 

covered by water hyacinth within the period. 

 

 

VI. CONCLUSION AND RECOMMENDATIONS  

      The Logistic Multiple Regression Flow Model described in 

this study could be quite valuable in predicting the state of spread 

and distribution of water hyacinth or other fresh water aquatic 

macrophytus. Undermine the fact that other environmental 

factors such as turbidity. Chemical composition of water body 

eutrophication; light penetration (Harvey et at, 1978) as well as 

temperature of water body (Haslem, 1978) could also influence 

aquatic macrophyte growth. The inclusion of some or all of these 

varieties could further enhance the efficacy of the flow model. 

This is however dependent on the environmental characteristics 

of the system. It is also worthy of note that all other 

environmental variables (turbidity, chemical composition, light 

penetration and temperature) are dependent on the flow dynamics 

of the system (Haslam, 1978).  

      Thus, when the rate of spread of water hyacinth of a system 

is ascertained possibly through the logistic multiple regression 

flow model. The choice of the management or mitigation option 

for the weed becomes more feasible and plausible.   
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Abstract- A phytochemical screening of commercial samples of 

roasted coffee, soluble coffee and yerba maté prepared as tereré 

and chimarrão consumed in South America was evaluated. All 

samples were subjected to a qualitative assay for phytochemical 

screening in order to detect classes of phenolic compounds, as 

well as FT-IR analysis of the dried crude extracts, Antioxidant 

potential was conducted with DPPH assay. The results were 

similar to each sort of samples according to the presence of 

phenolic compounds classes, meanwhile the antioxidant potential 

percentage were varied. 

 

Index Terms- Ilex paraguariensis, Coffee, Phytochemical 

screening, Antioxidant potential 

 

I. INTRODUCTION 

lants are widely used as medicinal agents and many extracts 

from plants around the world have an antioxidant activity 

higher than synthetical antioxidants, due to their high contents of 

phenolic compounds [1]. Many natural antioxidant agents, such 

as hydroxycinnamic acids, flavonols, anthocyanins and their 

oligomers act primarily by free radical scavenging [2].  Free 

radicals have been linked to chronic inflammation, origin and 

pathology of cancer, as well as neurodegenerative diseases. Thus, 

researches about dietary antioxidants are developed to targeting 

oxidative damage [3]. Coffee is an important dietary antioxidant 

source and is reported to be among the most widely consumed 

beverages around the world [4]. Its flavor, aroma, and caffeine 

content play a role in its popularity. Beverages based on coffee 

are complex chemical mixture and is reported to contain more 

than a thousand different chemical compounds, including 

carbohydrates, lipids, nitrogenous compounds, vitamins, 

minerals, alkaloids and phenolic compounds. Recently, coffee 

consumption has been associated with reductions of several 

chronic diseases as type 2 diabetes mellitus, Parkinson disease 

and colorectal cancer prevention [5]. 

       Ilex paraguariensis is a native plant from South America and 

its beverages have been widely consumed as infusions, which are 

popularly known as chimarrão, tereré (both from green dried 

leaves, the first with hot water and the second with cold water) 

and mate tea (with roasted mate leaves). Research has proven its 

pharmacological effects as chemopreventive activity, cholerectic 

effect and intestinal propulsion, vasodilatation effects, inhibition 

of glycation and as a free radical scavenger, associated with its 

bioactive compounds present in the leaves and aqueous infusions 

like phenolic compounds, caffeine and saponins [6]. Despite 

approximately 550 to 660 Ilex species are known, only three is 

reported to be edible: Ilex angustifolia (yerba mate periquita), 

Ilex amara (yerba mate crioula), and Ilex paraguariensis [7]. 

       In order to evaluate the antioxidant potential of folk 

beverages that come from plant sources, this study compares test 

results of commercial coffee and yerba mate samples 

 

II. METHODOLOGY 

1. Preparation of extracts 

       Extracts from samples acquired in local Brazilian market of 

soluble coffee, roasted coffee, yerba maté (tereré) and yerba maté 

(chimarrão) were prepared. All samples were prepared in 

triplicate. Soluble coffee samples were prepared by dissolving 50 

g in 500 mL of water at 80 °C. Roasted coffee samples were 

prepared by leaching 300 mL of water in a paper filter containing 

50 g of the roasted coffee powder. Tereré samples were prepared 

by maceration, leaving 50 g of yerba maté in 300 mL of water at 

17 °C for two hours and later filtering; while chimarrão samples 

were prepared by mixing 50 g of yerba maté in 50 mL of water at 

25 °C, then adding 250 mL of water at 80 °C, leaving for one 

hour and later filtering. Then, all the aqueous extracts were 

fractionated three times with 50 mL of ethyl acetate. All ethyl 

acetate fractions were dried at 35 °C in oven. 

 

2. Qualitative phytochemical screening  

       Phytochemical screening was carried with the colorimetric 

methodology purposed by Matos [8], which were detailed in the 

following sections. For each assay, 5-10 mg of each dried extract 

was dissolved in approximately 3.0 mL of distilled water in a test 

tube, obtaining test solution for each extract.  

 

2.1 Phenols and tannins 

       To test the presence of phenols and tannins, three drops of an 

alcoholic 5% ferric chloride (FeCl3) solution was added to the 

test solution. Color change of the solution to blue or red indicates 

the presence of phenolic compounds. A darker blue precipitate 

indicates the presence of pyrogallic tannins, while a green 

precipitate indicates the presence of condensed tannins. 

 

2.2 Anthocyanins, anthocyanidins and flavonoids 

P  
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       For each extract, the test proceeded in three test tubes 

containing some milligrams extract dissolved in 1 mL ethanol, 

one was acidulated to a pH 3.0 with an HCl solution, while the 

others were alkalinized to a pH 8.5 and 11.0 with a NaOH 

solution. Color changes were observed as shown in Table 1. 

 

Table 1. Qualitative assay for anthocyanins, anthocyanidins 

and flavonoids. 

 

Constituents  Color 

Acid 

(3.0) 

Alkaline 

(8.5) 

Alkaline 

(11.0) 

Anthocyanins and 

anthocyanidins 

Red Lilac Purplish 

blue 

Flavones, flavonols 

and xanthones 

- - Yellow 

Chalcones and 

aurones 

Red - Purplish red 

Flavononols - - Orange red 

 

2.3 Leukoanthocyanidins, catechins and flavanones 

       A test tube was acidulated by concentrated HCl until it 

reaches pH 1.0-3.0; another test tube was alkalinized with 

sodium hydroxide solution (NaOH, 1 mol/L) until it reaches pH 

11.0. Both were heated in a water bath for two minutes. Change 

or intensification of color indicates the groups of compounds, as 

shown in Table 2.  

 

Table 2. Assay for Leukoanthocyanidins, catechins and 

flavanones. 

 

Constituents Color 

Acid (1.0 a 3.0) Alkaline (11.0) 

Leukoanthocyanidins Red - 

Catechins Brown-yellow - 

Flavanones - Orange red 

  

2.4 Confirmation of Catechins 

       A little piece of wood was wetted with the extract, 

evaporating the solvent. After that, the wood was wetted with 

concentrated HCl, it was heated for two minutes in a Bunsen 

burner. The presence of red or reddish brown color in acidulated 

side of the wood confirms catechins. 

 

3. Quantitative analysis of antioxidant potential by using DPPH 

       2,2-diphenyl-1-picrylhydrazyl (DPPH) is a free radical used 

to assess the free radical scavenging property of natural products. 

It is characterized as a stable free radical by the delocalization of 

the unpaired electron over the molecule as a whole, so the 

molecule do not dimerize, as would be the case with most other 

free radicals. The delocalization also gives rise to the deep violet 

color. When a DPPH solution is mixed with a compound that can 

donate a hydrogen atom, then this gives rise to the reduced form, 

diphenyl-picriyl-hydrazine, with loss of the violet color. 

Furthermore, this assay has the advantage of independence of the 

substrate polarity [9, 10, 11, 12]. To quantify the activity by 

using DPPH radical (2,2-diphenyl-1-picrylhydrazyl) 

methodology was based on the description of [9] with the 

following adaptations. 

 

3.1. Sample dilution and the positive control 

       0.05 g of dried extract of each sample was diluted in 25 ml 

of ethanol, obtaining a concentration of 2000 μg.mL
-1

 as stock 

solution. From this stock solution were obtained the 

concentrations of 500.0; 250.0; 200.0; 150.0; 100.0; 50.0; 25.0; e 

10.0 µg.mL
-¹.

 Same procedure was used to Rutin (positive 

control). 

 

3.2. Preparation of DPPH solution 

       A stock solution of DPPH was prepared diluting 0.0125 g of 

DPPH in 50 ml of ethanol. A final solution of 250 μg.mL-¹ was 

obtained subsequently prepared for testing and construction of 

the DPPH calibration curve of DPPH. The solution that was used 

in the reaction with samples and control had the concentration of 

40 μg.mL-¹. 

 

3.3. Antioxidant potential assay  

       0.3 mL of each sample concentration and positive control 

was added to 2.7 mL of DPPH solution at 40 µg.mL-¹. Reaction 

occurred inside tubes covered with aluminum paper, in a dark 

environment at 25 °C. The decrease of absorbance was read after 

30 min of incubation in a PerkinElmer UV-Vis spectrophotomer 

at 517 nm. The assay for each sample was proceeded in 

triplicate. As blank, solutions containing 2.7 mL of ethanol and 

0.3 mL of extracts dilutions or positive control at same 

concentrations were used, corresponding to each reaction 

mixture.  

 

3.4. Calculation the antioxidant percentage 

 The antioxidant potential percentage of each 

concentration is determined by equation 1, where Abs control is 

the initial absorbance of DPPH, and Abs Sample is the 

absorbance of the reaction mixture (DPPH + sample) as shown in 

Equation 1. 

 

%DPPH = (Abs Control – Abs Sample)/Abs Control x 100 

(Equation 1) 

 

4. FT-IR analysis 

       FT-IR analysis was conducted using PerkinElmer Model 

Spectrum 100 equipment equipped with an Attenuated 

Reflectance accessory.  

 

III. RESULTS AND DISCUSSION 

1.  Phytochemical screening 

       Table 3 shows the results of the phytochemical screening. 

The main constituents of all samples were catechins, flavonoids, 

tannins and xanthones. Thus, the phytochemical screening profile 

was similar for all samples. Moreover, except the third sample of 

Tereré (3), all samples have the expected phenolic compounds 

according to literature. The third sample from Yerba Mate Tereré 

(3) has a different result on its constituents, having as main 
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constituents leukoanthocyanidins and catechins. A different 

profile for this sample was expected, since this sample is a 

bitterest herb named Ilex amara  [7]. According to the literature, 

Coffea arabica L. or Coffea canephora Pierre ex A. Froehner, 

have in the green seeds carbohydrates, lipids, proteins, 

unsaponifiable lipids, sterols, hydrocarbons, tocopherols, 

diterpenic alcohols, and phenolic acids. Caffeine levels are 

variable, depending on roasting processes. After roasting, the 

chemical composition has some alterations: the polysaccharides 

are degraded, and has a complex mixture of alcohols, aldehydes, 

phenols, furanic and pyrrolic derivate compounds, thiophenes, 

and others [13, 14]. Condensed tannins are the main compounds 

in coffee pulp, while in coffee seed are present as main 

constituents the chlorogenic acids. In coffee seed, other phenolic 

compounds such as tannins, lignans and anthocyanins are also 

present in minor amounts [15]. 

      Ilex paraguariensis is documented as having in its chemical 

composition vitamins A, B complex, C and E, amino acids, 

tannins triterpenic saponins, other phenolic compounds as 

catechins, chlorogenic acid and its oxidation products and 

methylxanthines [16, 17] Previous work [18] showed that Ilex 

paraguariensis has a higher content of caffeoyl derivatives and 

flavonoids comparing with other Ilex spp. In the other hand, Ilex 

amara is a Brazilian plant species that is also popularly known as 

mate, because its leaves has a similar morphology and aroma to 

that in Ilex paraguariensis. That specie has triterpene saponins 

and flavonoids as major constituents [19]. 

 

 

Table 3. Phytochemical Screening results 

 

Sample Constituents Samples Constituents 

Roasted Coffee (1) Flavononols, catechins, 

flavanones. 

Tereré (1) Condensed tannins, flavones, 

flavonols, xanthones. 

Roasted Coffee (2) Flavononols, catechins, 

flavanones. 

Tereré (2) Condensed tannins, flavones, 

flavonols, xanthones, catechins. 

Roasted Coffee (3) Condensed tannins, flavononols, 

catechins, flavanones. 

Tereré (3) Leukoanthocyanidins, 

catechins. 

Soluble Coffee (1) Flavononols, catechins, 

flavanones. 

Chimarrão (1) Condensed tannins, catechins. 

Soluble Coffee (2) Condensed tannins, flavononols, 

flavanones, catechins. 

Chimarrão (2) Flavones, flavonols, xanthones. 

Soluble Coffee (3) Condensed tannins, flavononols, 

flavanones, catechins. 

Chimarrão (3) Condensed tannins, flavones, 

flavonols, xanthones, catechins. 

 

2. FT-IR analysis 

       All of the extracts showed similar spectra (Fig. 1 and 2), 

showing large bands near 3400-3300 cm-1 from –OH; 

absorptions approximately in 1750-1800 cm
-1

 from C=O, 

corresponding to esters and chlrogenic acids. All spectra showed 

bands at 1500-1600 cm
-1

, indicating the presence of phenolic 

compounds [20, 21, 22, 23]. FT-IR results corroborate the results 

from phytochemical screening. 
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Fig. 1. Roasted and Soluble Coffee Spectra 

 
Fig. 2. Yerba-maté Spectra 

 
 

3. Antioxidant Potential Assay by using DPPH 

       According to Table 4, in comparison to Rutin, the extracts 

with greater antioxidant potential in vitro were (2) and (3) of 

roasted coffee, (2) of soluble coffee, (2) of tereré, and (2) and (3) 

of chimarrão. In this study, The two samples (Soluble Coffee (2) 

and Terere (2)) that showed highest antioxidant potential showed 

in the phytochemical screening the presence of catechins and 

condensed tannins, which are among the class of phenolic 

compounds and since the antioxidant potential of such extracts 

depends on the class and concentration of phenolic compounds, 

which are present in such extracts.   
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Table 4. Antioxidant Potential Percentage 

 

Antioxidant Potential (%) 

Sample Concentration (µg.mL
-1

) 

 500 250 200 150 100 50 25 10 

Roasted Coffee (1) 30.3 ± 

0.004 

21.2 ± 

0.006 

18.2 ± 

0.006 

18.2 ±  

0.006 

15.15 ± 

0.006 

12.1 ± 

0.006 

9.1 ± 

0.004 

2.1 ± 

0.004 

Roasted Coffee (2) 48.5  ± 0 33.33 ± 0 30.3 ± 

0.001 

24.25 ± 0 24.25 ± 

0.001 

18.2 ± 

0.003 

18.2 ± 

0.004 

18.2 ± 0 

Roasted Coffee (3) 51.5 ± 0 33.3 ± 0 30.3 ± 

0.001 

27.3 ± 0 24.24 ± 0 21.2 ± 0 18.2 ± 0 15.15 ± 0 

Soluble Coffee (1) 36.35 ± 

0.008 

27.3 ± 

0.007 

24.25 ± 

0.006 

21.2 ± 

0.004 

15.15 ± 

0.005 

9.1 ± 

0.004 

3 ± 0.003 3 ± 0.002 

Soluble Coffee (2) 63.6 ± 0 60.6 ± 0 57.6 ± 

0.001 

51.5 ± 0 42.4 ± 

0.001 

30.3 ± 

0.003 

27.3 ± 

0.004 

24.25 ± 0 

Soluble Coffee (3) 30.3 ± 0 12.1 ± 

0.001 

12.1 ± 

0.002 

12.1 ± 

0.002 

9.1 ± 

0.001 

0 ± 0.001 0 ± 0.002 0 ± 0.001 

Tereré (1) 33.33 ± 0 18.2 ± 0 15.15 ± 0 12.1 ± 0  9.1 ± 0 6.05 ± 

0.002 

6.05 ± 

0.001 

3 ± 0 

Tereré (2) 63.6 ± 0 57.6 ± 

0.002 

51.5 ± 

0.001 

48.5 ± 

0.002 

39.4 ± 

0.003 

30.3 ± 

0.002 

27.3 ± 

0.002 

24.25 ± 

0.002 

Tereré (3) 18.2 ± 

0.006 

12.1 ± 

0.002 

12.1 ± 

0.001 

12.1 ± 

0.001 

9.1 ± 0 6.05 ± 0 6.05 ± 0 6.05 ± 0 

Chimarrão (1) 15.15 ± 

0.002 

9.1 ± 0 6.06 ± 

0.001 

6.06 ± 

0.001 

3.03 ± 

0.001 

3.03 ± 0 3.033 ± 0 0 ± 0 

Chimarrão (2) 60.6 ± 0 51.5 ± 

0.002 

45.45 ± 

0.002 

42.4 ± 

0.002 

30.3 ± 

0.003 

24.25 ± 

0.001 

21.2 ± 

0.001 

15.15 ± 0 

Chimarrão (3) 51.5 ± 

0.002 

42.4 ± 

0.002 

36.35 ± 0 33.3 ± 0  33.3 ± 0 33.3 ± 0 30.3 ± 0 30.3 ± 0 

Positive Control (Rutin) 63.6 ± 0 63.6 ± 0 63.6 ± 0 63.6 ± 0 60.6 ± 0 42.4 ± 

0.002 

27.3 ± 

0.001 

27.3 ± 0  

 

 

        In addition to data shown in Tables 3 and 4, the literature 

about phenolic compounds may explain the results. According to 

[24], flavonols have the highest antioxidant in some Ilex spp 

[25].  Previous work [26], evaluated the participation of caffeine, 

chlorogenic acid, caffeic acid and rutin in the antioxidant activity 

of mate and noticed that caffeine did not present any scavenging 

activity on DPPH, meanwhile chlorogenic acid showed 

antioxidant activity, followed by caffeic acid and rutin. The 

antioxidant activity of those compounds is also reported by other 

authors [27, 28, 29]. Other soluble coffee products has been 

studied and all of them possessed antioxidant potential conferred 

by balanced concentrations of phenolic compounds, caffeine and 

melanoidins, and the antioxidant activity was unaffected by 

roasting conditions, since the degradation of 5-caffeoylquinic 

acid was balanced by formation of melanoidins [30]. 

Furthermore, the content of 5-caffeoylquinic acid in the 

chimarrão beverage was higher than the content in tereré and 

maté tea [31].  

       In this study, the two samples that showed highest 

antioxidant potential, which showed in the phytochemical 

screening the presence of catechins and condensed tannins. The 

dietary flavanols catechin and epicatechin commonly occur in 

combination with gallic acid as epigallocatechin gallate or 

epicatechin gallate, found in condensed tannin polimers [32].  It 

was suggested that tannins or polymeric polyphenolics may be 

much more potent antioxidants than are simple monomeric 

phenolics [33]. Phenolic compounds can be obtained from 

vegetal sources by an ethanolic extract from the dried or fresh 

vegetal [34]. 

       The extraction method can also have influence on the 

antioxidant potential exhibited by the obtained extracts. Since 

polar solvents are frequently employed for recovering phenolic 

compounds from a plant matrix, the choice of the most suitable 

of these solvents, which include aqueous mixtures containing 

ethanol, methanol, acetone, and ethyl acetate in different 

proportions can influence on the availability of antioxidant 

compounds. Thus, differences in extract yields are found [35]. 

This can influence the content antioxidant compounds and 

antioxidant activity, considering that the extraction in these 

beverages only uses water as solvent [36, 4, 37]. 

 

IV. CONCLUSION 

       Some of the analyzed samples had a comparable antioxidant 

activity to the positive control (rutin), which can support the 

consumption of these beverages as antioxidant sources. As the 

studied beverages are very popular, people can have a good 

source of antioxidant compounds through the consumption of 

such beverages. Morevover, the results of the present study can 

support further phytochemical investigation in order to determine 

the compounds responsible for the antioxidant properties of such 

beverages. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      171 

ISSN 2250-3153  

www.ijsrp.org 

REFERENCES 

[1] D. Krishnaiah, R. Sarbatly, and R. Nithyanandam, “Food and Bioproducts 
Processing A review of the antioxidant potential of medicinal plant 
species,” Food Bioprod. Process., vol. 89, no. 3, pp. 217–233, 2011. 

[2] O. Dangles, “Antioxidant Activity of Plant Phenols: Chemical Mechanisms 
and Biological Significance,” Curr. Org. Chem., vol. 16, no. 6, pp. 692–
714, Apr. 2012. 

[3] B. Halliwell, “Free radicals and antioxidants – quo vadis ?,” Trends 
Pharmacol. Sci., vol. 32, no. 3, pp. 125–130, 2011. 

[4] S. Küçükkömürler and L. Özgen, “Coffee and Turkish Coffee Culture,” 
Pakistan J. Nutr., vol. 8, no. 10, pp. 1693–1700, 2009. 

[5] B. Higdon, J. V.; Frei, “Coffee and health: a review of recent human 
research.,” Crit. Rev. Food Sci. Nutr., vol. 46, no. 2, pp. 101–23, Jan. 2006. 

[6] M. L. Bastos, D. H. M.; Oliveira, D. M.; Matsumoto, R. L. T.; Carvalho, P. 
O.; Ribeiro, “Yerba maté : Pharmacological Properties , Research and 
Biotechnology,” Med. Aromat. Plant Sci. Biotechnol., vol. 1, no. 1, pp. 36–
46, 2007.  

[7] E. J. Brun, F. G. K. Brun, C. C. Mezzalira, T. Frigotto, “Implicações 
nutricionais da colheita de erva-mate: estudo de caso na região sudoeste do 
Paraná,” Ecol. e Nutr. Florest., vol. 1, no. 2, pp. 72–29, 2013.  

[8] F. J. A. Matos, Introdução a Fitoquímica Experimental. Fortaleza, CE: 
EUFC, 1988, pp. 39-42. 

[9] C. M. M. Sousa et al., “Fenóis totais e atividade antioxidante de cinco 
plantas medicinais.,” Quim. Nov., vol. 30, no. 2, pp. 351–355, 2007. 

[10] W. Brand-Williams, M. E. Cuvelier, and C. Berset, “Use of a free radical 
method to evaluate antioxidant activity,” LWT - Food Sci. Technol., vol. 
28, no. 1, pp. 25–30, Jan. 1995. 

[11] I. I. Koleva, T. a van Beek, J. P. H. Linssen, A. de Groot, and L. N. 
Evstatieva, “Screening of plant extracts for antioxidant activity: a 
comparative study on three testing methods.,” Phytochem. Anal., vol. 13, 
no. 1, pp. 8–17, 2002. 

[12] P. Molyneux, “The use of the stable free radical diphenylpicrylhydrazyl 
(DPPH) for estimating antioxidant activity.” Songklanakarin J. Sci. 
Technol., vol. 26, no. 2, pp. 211-219, 2004. 

[13] A. G. Antonio, A. Farah, K. R. N. Santos, L. C. Maia, “The potential 
anticariogenic effect of coffee,” Sci. against Microb. Pathog. Commun. 
Curr. Res. Technol. Adv., pp. 1027–1032, 2011.  

[14] E. E. Lockhart, Chemistry of Coffee. New York, NY: Coffee Brewing 
Institute, 1957, pp. 1-19.  

[15] A. Farah and C. M. Donangelo, “Phenolic compounds in coffee 1,” vol. 18, 
no. 1, pp. 23–36, 2006. 

[16] A. Bracesco, N., A. G. Sanchez, V. Contreras, T. Menini, A. Gugliucci, 
“Recent advances on Ilex paraguariensis research : Minireview,” J. 
Ethnopharmacol., vol. 136, no. 3, pp. 378–384, 2011. 

[17] N. M. Streit et al., "Relation among taste-related compounds (phenolics and 
caffeine) and sensory profile of erva-mate (Ilex paraguariensis)."Food 
chemistry, vol. 102, no. 3, pp. 560-564, 2007. 

[18] R. Filip, P. López, G. Giberti, J. Coussio, and G. Ferraro, “Phenolic 
compounds in seven South American Ilex species.,” Fitoterapia, vol. 72, no. 
7, pp. 774–8, Nov. 2001. 

[19] F. D. P. de Andrade, S. Piacente, C. Pizza, and W. Vilegas, “Studies on the 
constituents of a Brazilian folk infusion. Isolation and structure elucidation 
of new triterpene saponins from Ilex amara leaves.,” J. Agric. Food Chem., 
vol. 50, no. 2, pp. 255–61, Jan. 2002. 

[20] D. Markovic, N. A. Petranovic & J. M. Baranac, “A spectrophotometric 
study of the copigmentation of malvin with caffeic and ferulic acids.” 
Journal of agricultural and food chemistry, vol. 48, no. 11, pp. 5530-5536. 
2000. 

[21] O. Gonultas and M. Balaban (2012). “Chemical Composition of Some 
Commercial Tannins Produced in Turkey” [Online]. Avaiable:  
http://www.swst.org/meetings/AM12/pdfs/papers/SP-8.pdf  

[22] A. Heneczkowski, M. Kopacz, M. Nowak, D. Kuzniar, “Infrared Spectrum 
Analysis of Some Flavonoids,” Acta Pol. Pharm. - Drug Res., vol. 58, no. 6, 
pp. 415–420, 2001. 

[23] A. Shafaghat, K. Branch, F. Salimi, and A. Branch, “Extraction and 
Determining of Chemical Structure of Flavonoids in Tanacetum partheium 
(L.) Schultz. Bip. from Iran,” J. Sci. I. A. I, vol. 18, no. 68, pp. 39–42, 2008. 

[24] S. Burda and W. Oleszek, “Antioxidant and Antiradical Activities of 
Flavonoids,” J. Agric. Food Chem., vol. 49, no. 6, pp. 2774–2779, Jun. 
2001. 

[25] F. Alikaridis, “Natural constituents of Ilex species.,” J. Ethnopharmacol., 
vol. 20, no. 2, pp. 121–44, Jul. 1987. 

[26] C. Anesini, S. Turner, L. Cogoi, and R. Filip, “Study of the participation of 
caffeine and polyphenols on the overall antioxidant activity of mate (Ilex 
paraguariensis),” LWT - Food Sci. Technol., vol. 45, no. 2, pp. 299–304, 
Mar. 2012. 

[27] C. Rice-Evans, N. Miller, G. Paganga. "Antioxidant properties of phenolic 
compounds.”, Trends in plant science, vol. 2, no. 4, pp.152-159, 1997. 

[28] L. Deladino, A. S. Teixeira, M. Reta, A. D. M. García, A. S. Navarro, and 
M. N. Martino, “Major Phenolics in Yerba Mate Extracts ( Ilex 
paraguariensis ) and Their Contribution to the Total Antioxidant Capacity,” 
Food Nutr. Sci., vol. 2013, no. August, pp. 154–162, 2013. 

[29] C. Hoelzl, S. Knasmüller, K.-H. Wagner, L. Elbling, W. Huber, N. Kager, 
F. Ferk, V. Ehrlich, A. Nersesyan, O. Neubauer, A. Desmarchelier, M. 
Marin-Kuan, T. Delatour, C. Verguet, C. Bezençon, A. Besson, D. 
Grathwohl, T. Simic, M. Kundi, B. Schilter, and C. Cavin, “Instant coffee 
with high chlorogenic acid levels protects humans against oxidative damage 
of macromolecules.,” Mol. Nutr. Food Res., vol. 54, no. 12, pp. 1722–1733, 
Dec. 2010. 

[30] J. A. Vignoli, D. G. Bassoli, and M. T. Benassi, “Antioxidant activity, 
polyphenols, caffeine and melanoidins in soluble coffee: The influence of 
processing conditions and raw material,” Food Chem., vol. 124, no. 3, pp. 
863–868, 2011. 

[31] D. H. M. Bastos, A. C. Fornari, Y. S. de Queiroz, R. Aparecida, M. Soares, 
and E. A. F. S. Torres, “The Chlorogenic Acid and Caffeine Content of 
Yerba Mat é ( Ilex paraguariensis ) Beverages,” Acta Farm. Bonaer., vol. 
24, no. 1, pp. 91–95, 2005. 

[32] B. Fuhrman, M. Aviram, “Polyphenols and Flavonoids Protect LDL 
Against Atherogenic Modifications,” in Handbook of Antioxidants, 2nd ed, 
E. Cadenas and L. Packer, Ed. New York: Marcel Dekker Inc., 2002, pp. 
310-313 

[33] A. E. Hagerman, K. M. Riedl, G. A. Jones, K. N. Sovik, N. T. Ritchard, P. 
W. Hartzfeld, and T. L. Riechel, “High Molecular Weight Plant 
Polyphenolics ( Tannins ) as Biological Antioxidants,” J. Agric. Food. 
Chem., vol. 4930, no. 97, pp. 1887–1892, 1998. 

[34] C. D. Stalikas, “Extraction, separation, and detection methods for phenolic 
acids and flavonoids.,” J. Sep. Sci., vol. 30, no. 18, pp. 3268–95, Dec. 2007. 

[35] B. Sultana, F. Anwar, and M. Ashraf, “Effect of Extraction 
Solvent/Technique on the Antioxidant Activity of Selected Medicinal Plant 
Extracts,” Molecules, vol. 14, no. 6, pp. 2167–2180, 2009. 

[36] R. Ferron, “Erva-mate: muito mais que a árvore símbolo do RS,” Cons. em 
Rev. Porto Alegre, no. 40, p. 32, 2007. 

[37] A. Farah, M. C. Monteiro, V. Calado, A. S. Franca, and L. C. Trugo, 
“Correlation between cup quality and chemical attributes of Brazilian 
coffee,” Food Chem., vol. 98, no. 2, pp. 373–380, Jan. 2006. 

 

AUTHORS 

First Author – Rayzah Teodoro, Bachelor degree in 

Pharmaceutical Science, Instituto de Ciencias Exatas e da Terra, 

Campus Universitario do Araguaia, Universidade Federal de 

Mato Grosso. Barra do Garcas – MT, 

rayzahteodoro@gmail.com. 

Second Author – Jair Marques Junior, Bachelor degree in 

Pharmaceutical Science, Departamento de Policia Cientifica 

Civil (POLITEC), jairmatquesjunior@yahoo.com.br. 

Third Author – Diego Vinicius do Nascimento, MSc. In 

Materials Science, B.Sc. in Chemistry, Instituto de Ciencias 

Exatas e da Terra, Campus Universitario do Araguaia, 

Universidade Federal de Mato Grosso. Barra do Garcas – MT, 

diegovinicius@ufmt.br. 

Fourty Author – Ricardo Stefani, Associate Professor, of 

organic chemistry has a PhD in Organic chemistry, Instituto de 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      172 

ISSN 2250-3153  

www.ijsrp.org 

Ciencias Exatas e da Terra, Campus Universitario do Araguaia, 

Universidade Federal de Mato Grosso. Barra do Garcas – MT, 

rstefani@ufmt.br. 

 

Correspondence Author – Ricardo Stefani, rstefani@ufmt.br, 

rstefani.ufmt@gmail.com, +55668129-0449. 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      173 

ISSN 2250-3153  

www.ijsrp.org 

Dual Redundancy CAN-bus Controller based on FPGA 

Deepika.T.P
 *
, Bhagya.P 

** 

Department of Electronics and Communication 

Don Bosco Institute of Technology 

Bangalore, India 

 
    Abstract- In the present trend, CAN buses are implemented 

using software with the host computer monitoring the CAN as 

slave. Cause of which leads to bad reliability and real time 

performance. According to CAN specification version 2.0 of 

BOSCH gmbh, by downloading the IPcore to XILINX’s Spartan 

6 FPGA, hardware implementation of customized Dual 

redundancy CAN bus Controller is put forward in this Paper. It’s 

verified that proposed design can meet the required real-time 

performance and reliability. 

 

Index Terms- CRC, Dual redundancy CAN-bus Controller, 

FPGA, IP core, Verilog, XILINX 

I. INTRODUCTION 

s the automation design has grown up fast, Digital modules 

designed using FPGA (Field Programmable Gate Array) 

has find lots of applications in automobile industry, 

communication, medical equipments and industrial automation 

[7]. There are many serial communication protocols existing in 

the market like SPI, I2C, but these are not prioritizing the 

properties such as error management, anti- interference etc. So 

that   Controller Area Network (CAN) which is a serial, 

asynchronous, multi-master communication protocol[1] for 

connecting electronic control modules, sensors and actuators in 

automotive and industrial applications has become a popular data 

bus for communication[8] in electronic modules. SJA1000, [1] 

Philips Semiconductors provides a stand-alone CAN controller 

that supporting system optimization, diagnosis and maintenance. 

 

Device Net systems that are widely used in factory floor can 

be subjected to pretty severe environmental conditions that may 

cause Device Net cable wear out, broken, twist; and may also 

cause Device Net connector loose connection or other 

unexpected situations [2]. Providing redundancy mechanism can 

provide great improvement for the device net system reliability. 

Solution for this can be the use dual CAN buses [2].No matter 

how perfect the single- channel bus is designed, but if something 

happens due to short circuit or open circuit the whole network 

breaks down. 

CAN is the de-facto standard for in-vehicle data 

transmission. It’s the best automotive communication network 

providing flexible and robust communication [3]. CAN as a field 

bus technology, found increased applications in robotics, 

automotive, shop floor control. [4]. among field busses, the CAN 

bus provides advanced built-in features, which make it suitable 

for complex real-time applications [5]. 

 

There are many types of redundancy like 

redundancy of bus driver, bus controller, software 

system [2, 4, 9, 10, 11], but these implanted in 

software have the disadvantages of bad real time and 

performance.  

 

So the best redundancy means is the redundancy 

management done by hardware logic circuit. But a 

CAN controller chip is a whole component whose 

function cannot be modified. Thus, a Dual 

Redundancy CAN-bus Controller (DRCC) based on 

FPGA chip, which is a programmable logic unit, is 

put forward in this paper. 

II. DUAL REDUNDANCY CAN BUS CONTROLLER 

DESIGN 

The block diagram of DRCC is shown in fig1. DRCC mainly 

comprises of the blocks BTL(Bit Time Logic) and BSP ( BIT 

Stream Processor).BTL monitors the serial CAN –bus line and 

provides the bit time logic for CAN-bus, it does hard 

synchronization and re-synchronization , compensates for the 

propagation delay times and controls the sample point and the 

number of samples to be taken within a bit time. 

 

BSPB takes responsible of Data Link Layer protocol and 

manages CAN Message through recognizing and handling 

frames like whether it is standard frame or extended frame, 

manages FIFO(CAN_FIFO),filters Message(CAN_ACF) and do 

cyclic redundancy check (CAN_CRC). 

 

The Shift Register serializes the messages to be sent and 

parallelizes received messages. It’s loading and shifting is 
controlled by the BSP. 

 

Error management logic finds and manages the errors on the 

bus, it can distinguish between temporary and permanent errors. 

Both BTL and BSP comprise the control signal of Error 

Management Logic Unit. 

 

CAN_FIFO does buffering the data by not using the top most 

level. CAN_ACF is an acceptance filter that accepts data when 

and only the IDENTIFIER of both REMOTE FRAME and 

DATA FRAME are same. 

 

A 
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CAN_CRC depends on 15 bit shift register CRC_RG 

(14:0).If NXTBIT denotes the next bit of the bit stream; the CRC 

SEQUENCE is calculated as follows: 

 

CRC_RG = 0;  

REPEAT 

CRCNXT = NXTBIT EXOR CRC_RG(14); 

CRC_RG (14:1) = CRC_RG(13:0); 

CRC_RG (0) = 0;    

IF CRCNXT THEN 

CRC_RG (14:0) =CRC_RG (14:0) EXOR (4599hex); 

ENDIF 

UNTIL (CRC SEQUENCE starts or there is an ERROR 

condition). 

III. SYSTEM DESIGN OF CAN CONTROLLER 

 
Fig.1. Dual Redundancy Can Bus Controller 

 

The above Fig.1 shows the complete can controller module 

which contains the BSP (Bit processor logic), FIFO, Bit Timing 

logic, Acceptance filter modules; Register modules each module 

are build independently using CAN2.0 protocol and below 

explained are the individual module operation. 

A. Design of Bit Stream Processor 

    The BSP translates the messages into frames and vice versa. It 

generates and discards the enclosing fixed format bits, inserts and 

extracts the stuff bits, calculates and checks the CRC code, 

performs the error management and decides which type of 

synchronization is to be done. It is evaluated is time after the 

sample point that is needed to calculate the next bit to be sent. At 

the sample point and processes the sampled bus input bit. It 

defines IPT (Information Processing Time). 

B. Design of Bit Timing Logic 

    Bit timing configuration is done in two register bytes. The sum 

of Prop_Seg and Phase_Seg1 (as TSEG1) is combined with 

Phase_Seg2 (as TSEG2) in one register, SJW and BRP are 

combined in the other register. The data in the bit timing registers 

are the configuration input of the CAN protocol controller.  

The processing of the bit time, the calculation of the position of 

the Sample Point, and occasional synchronizations are controlled 

by the BTL state machine. 

C. Design of FIFO and Register module 

    The FIFO and register modules are used for storing the data in 

the memory. For which FIFO checks the status of the memory, if 

the memory is full then it will give the message fifo_full and 

fifo_empty if the data is empty in the memory. Register modules 

are used for storing the data with respect to clock and reset so 

that the data will not go to the Meta stability and there is less 

chance of the data loss. 

IV. DESIGN IMPLEMENTATION RESULTS 

    Design implementation is explained below which shows the 

individual module snap shots and its working procedure. 

A. Bit Stream Processor 

 
 

Fig.2. Bit Stream Processor Output 

 

The above Fig.2 snapshot gives the information 

about BSP that which controls the complete CAN 

module where input signals sample_bit, tx_point, 

tx_state, sampled_point are sampled at every positive 

edge clk. With respect to input signals it drives the 

data_in and address. By the completion of CAN 

controller, the input signal hard_sync goes high which 

means that the complete module is reset and BSP will 

start the next address transaction. 

B. Bit Timing Logic Module 
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Fig.3. Bit Time Logic output 

 

The Fig.3 snapshot gives the information about the 

bit timing logic of CAN controller. This will control 

all the registers and set the values of baud_r_presc 

(BRP), sync_jump_width (SJW), time_segment1 and 

also about the time_segment2  registers. 

C. Register Module 

 

 
 

Fig.4.Register Module Output 

 

The Fig.4 snap shot gives the register module where 

all the configurable registers are configured in this 

module.  

D. CRC Module 

 

 
 

Fig.5. Cyclic Redundancy check Output 

The Fig.5 snap shot gives the information of CRC 

calculation. The CRC should be calculated using 

above mentioned equation in title II.  

E. CAN Acceptance Mode 

 

 
 

Fig.6. Acceptance Filter Output 

 

The Fig.6 gives the information about the 

acceptance mode where it will gives the information 

about the id, node error, CRC_limit, error_frame and 

RTR information. 

V. CONCLUSION 

The DRCC IP Core, which is written by synthesizable, 

behavioral Verilog language, can be used as a module in a 

project and it has a bright scope for the future. By downloading 

the IP Core into a XILINX’s SPARTAN-6, The Design and 

Implementation of Dual Redundancy CAN-bus Controller is 

successful on FPGA. It compensates for the disadvantage of 

software redundancy and guarantees the reliability and real-time 

performance.  
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Abstract- Tosyl esters of Indole acetic acid and Naphthalene 

acetic acid were prepared by treating the acids with p-

toluenesulfonyl chloride in the presence of a strong base 

triethylamine. The synthesized compounds were identified by 

TLC technique. IR and 
1
H-NMR spectral measurements were 

carried out to characterize and elucidate the structure of the 

synthesized compounds. Anti microbial activity on the 

synthesized compounds were studied by Agar well diffusion 

method. The result shows that the Tosyl esters are potentially 

active against Bacterial and Fungal strains. 

 

Index Terms- Tosyl esters, Sulfonyl sulfur, TLC technique, 

Antimicrobial activity, Agar well diffusion method 

 

I. INTRODUCTION 

sterification of carboxylic acids with alcohols and phenols 

are of considerable interest. The preparation of esters from 

their corresponding carboxylic acids is an important and well 

known transformation in organic synthesis. p-Toluenesulfonyl 

chloride (TsCl) is most widely used as a tosylating agent. It is 

more reactive than tosyl anhydride and p-toluene sulfonic acid. 

For the preparation of tosylates, generally TsCl is used in the 

presence of base such as pyridine or triethylamine[1]. The 

various methods of preparation of tosyl esters of phenols and 

aliphatic alcohols have been studied by many researchers [2-4]. 

Nucleophilic substitution reactions of benzenesulfionyl halides 

[5, 6], and substituted benzyl halides [7-9] has been extensively 

studied. In these reactions halides are displaced by nucleophile 

which occurs at sulfonyl sulfur. 

      The organo sulfur compounds received much attention of 

researchers due their wide range of application in biological and 

chemical applications. Sulfur containing drugs such as 

sulfonamides, sulfonyl ureas, 2- thio uracil, 6- mercapto purines 

etc., have extensive therapeutic usage. Some sulfur containing 

agrochemicals have useful biological activity. They used as 

insecticides, herbicides, fungicides and agaricides. Sulfonamide 

derivatives of azo dyes have high light stability, water solubility 

and fixation to fiber [10-12]. 

      In view of the above, we report here the synthesis and 

characterization of tosyl esters of Indole acetic acid and 

Naphthalene acetic acid. Further, the synthesized compounds 

were subjected to antimicrobial studies. 

 

II. EXPERIMENTAL SECTION 

Materials and methods 

Materials 

      All the chemicals such as p-toluenesulfonyl chloride, Indole 

acetic acid, Naphthalene acetic acid, triethylamine and 

acetonitrile were purified before use by recrystallization or 

distillation until their physical constants (melting/boiling) agreed 

well with the literature values [13,14]. FT-IR (KBr) spectra were 

recorded on Perkin Elmer RXI spectrophotometer and proton 

NMR spectra were recorded on a Bruker AMX 400 MHz NMR 

spectrometer using TMS as internal reference.    

 

Experimental  

Synthesis of compounds 

      Equal volumes of equimolar solution of p-toluenesulphonyl 

chloride (0.05 mol dm
-3

, 25ml) and the mixture of 

Indoleaceticacid-Triethylamine (0.05 mol dm
-3

, 25ml) in 

Acetonitrile were mixed thoroughly with constant stirring and 

kept overnight at about 30 
o
C. The solid product obtained was 

treated with ether. The upper and bottom layers were collected 

separately and dried over anhydrous Na2SO4. A solid product 

obtained from top layer was seperated. The bottom layer was 

completely evaporated in vacuum to get residue. TLC tests on 

both products using a mixture of methanol-ether as eluent, 

showed a single spot. The solid product obtained from the top 

layer (yield 54%) was identified as p-

toluenesulfonylindoleacetate and the solid product obtained from 

the bottom layer (yield 40%) was identified as triethylammonium 

chloride from FT-IR (KBr) and 
1
H (CDCl3) spectral data. The 

schematic route of synthesis of tosyl esters of acids were given in 

Scheme 1. 

      The same procedure was adopted for the synthesis of p-

toluenesulfonylnapthaleneacetate (yield 60%) 

 

Scheme 1 

 

 
Characterization of the synthesized compounds 

Compound I: 

E 
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p-toluenesulfonylindoleacetate 

      IR (cm
-1
): 3057 υ C- H(aromatic), 2914 υ C-H(aliphatic), 

1691 υ (carbonyl), 1597 υ (N-H), 1510 υ (-C=C-), 1409 υ (C-

Hbending), 1182 υ (S-O sym), 1327 υ (S-O asym), 977 υ (C-N 

aromatic), 729 υ (C-O-S). 

      
1
H-NMR (CDCl3) (ppm): 3.71 (s, 3H), 2.0 (d, 2H), 7.54 (d, 

2H), 7.57 (d, 2H), 6.9-7.3 (m, 6H) 

 

Compound II: 

 p-toluenesulfonylnapthaleneacetate 
      IR (cm

-1
): 3056 υ C-H(aromatic), 2958 υ C-H (aliphatic), 

1710 υ (carbonyl), 1598 υ (-C=C-), 1302 υ (S-O asym), 1124 υ 

(S-O sym), 684 υ (C-S), 736 υ (C-O-S). 

      
1
H-NMR (CDCl3) ppm: 4.0 (s, 3H), 2.0 (s, 2H), 7.8 (d, 2H), 

8.0 (d, 2H), 7.4 -7.5 (m, 7H) 

 

 
Figure 1: FTIR spectrum of p- Toluenesulfonylindoleacetate 

 

 
 

Figure 2: FTIR spectrum of p- 

Toluenesulfonylnaphthaleneacetate 

 
Figure 3: NMR spectrum of p- Toluenesulfonylindoleacetate 

 

 

 

 
 

Figure 4: NMR spectrum of p- 

Toluenesulfonylnaphthaleneacetate 

 

Anti microbial Screening 

      Different species of microorganisms have varying degrees of 

susceptibility to antimicrobials. Further, the pathogenic microbes 

may develop drug resistance to a particular type of antimicrobial 

agent on prolonged use. Hence, the antimicrobial sensitivity tests 

are very useful to determine the level of antimicrobial activity of 

a particular chemical compound on certain pathogenic 

microorganisms [15]. 

      In the present study Agar well disc diffusion technique has 

been used for determining the susceptibility of the bacterial strain 

(Staphylococus Aureus) and fungal strain (Aspergillus Niger) on 

the test compounds I and II. Two different media have been 

prepared and used in this study. (i) Nutrient Agar medium for 

cultivating bacteria and (ii) Rose Bengal Chloramphenicol agar 

medium for culturing fungal species. The Agar media were 

inoculated with test organism and solution of the test compounds 

50μg/ml in sterile CHCl3. Then a standard antibiotic disc 

(Tetracyclin against S.Aureus and Amphotericin against 

Aspergillus) was placed at the center of the agar plate. The plate 

with bacterial organism was incubated at 35-37 °C for about 24 
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hours. But the plate with fungal organism was incubated at the 

same temperature for 48 hours and the zone of inhibition was 

measured in mm. The results of antibacterial and antifungal 

screening on the test compounds are furnished in Table 1 . 

 

Table 1: Antimicrobial activity of Tosylesters of Carboxylic 

acid 

 

 

 

 

Test sample 

 

 

Zone of inhibition (mm) 

 

Bacterial 

strain 

(Staphylococus 

Aureus) 

Fungal strain 

(Aspergillus 

Niger) 

 

25μg/

ml 

 

50μg/

ml 

 

 

25μg/

ml 

 

 

50μg/

ml 

 

Compound I 

 

 

23 

 

32 

 

10 

 

19 

 

Compound II 

 

 

17 

 

24 

 

13 

 

20 

 

Tetracyclin 

 

 

18 

 

- 

 

- 

 

- 

 

Amphotericin 

 

 

- 

 

- 

 

13 

 

- 

           

      From the results of the antimicrobial activity it is observed 

that antimicrobial activity of the test samples increases with 

increase of their concentrations and also found that the 

synthesized compounds possess varied antimicrobial activities 

towards the microorganism with minimum inhibitory 

concentration. 

 

III. RESULT AND DISCUSSION 

      Treatment of the Indole acetic acid or Naphthalene acetic 

acid with p-toluenesulfonyl chloride in the presence of a strong 

base triethylamine resulted in the formation of corresponding 

tosyl esters (Scheme I). Here, the strong base triethylamine 

abstract the hydrogen from the acid and thereby producing a 

nucleophile, which attacks the electron deficient sulfur center in 

p-toluenesulfonyl chloride that leads to the formation of tosyl 

esters. The synthesized tosyl esters were characterized by IR and 
1
H-NMR spectral measurements. Spectral data confirms the 

structure of the synthesized compounds. Anti microbial activity 

on the synthesized compounds has been studied by Agar well 

diffusion method. From the result it was concluded that the 

compound I has high activity against the bacterial strain 

(Staphylococus Aureus) and compound II has high activity 

against the fungal strain (Aspergillus Niger) when compared with 

their standards. 

              Based on the spectral data it is concluded that the 

reaction may proceed through the following reaction path way. 

Reaction path way 

 

IV. CONCLUSION 

      Tosylesters of Indoleacetic acid and Naphthalene Acetic acid 

were synthesized and characteriazed by FT-IR and 
1
H-NMR. The 

synthesized compounds were identified by TLC technique. From 

the spectral data the structure of the compounds were established. 

The bacterial strain Staphylococus Aureus and fungal strain 

Aspergillus Niger were used for antimicrobial screening. Based 

on the results, the newly synthesized compounds possess 

significant antimicrobial activity comparable to that of the 

standard drugs used.  
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Abstract- Image scaling is the process of resizing a digital image, 

wherein an image is converted from one resolution/dimension   

to another resolution/dimension without losing the visual content. 

It has many terminologies in literature such as Image 

Interpolation, image re-sampling, digital zooming, image 

magnification or enhancement, etc [1] [2]. Image interpolation 

algorithms can be grouped in two categories, non-adaptive and 

adaptive [3] [4]. Interpolating from lower to higher resolution it 

is termed as up-scaling / up-sampling and from higher to lower 

resolution it is termed as down-scaling / down-sampling. In this 

article we propose a non-adaptive image interpolation algorithm 

to scale images for any given scaling ratio with an enhancement 

scheme to ensure a better image quality metric (PSNR in dB) of 

the scaled image.  

      In the proposed algorithm, two reference images, one with 

higher resolution and another with lower resolutions are 

generated using the original input image and scaling factor. 

Later, two Intermediate images are generated from these 

reference images, using the filtering based re-sampling Lanczos3 

kernel. Finally, the desired scaled image is obtained by linearly 

interpolating the two intermediate images. The desired scaled 

image is then passed through an enhancement phase, where a 

High Boost Filter is employed, to obtain an enhanced scaled 

image. Finally the algorithm is compared with the other 

interpolating techniques such as Bilinear Interpolation, B-Spline 

interpolation, Lanczos interpolation etc. in terms of the Image 

Quality metric: PSNR in dB. 

 

Keywords - Image scaling, Filtering, Sampling, Interpolation. 

 

I. INTRODUCTION 

igital Image scaling is the process of resizing a digital 

image, involving a trade-off between efficiency, 

smoothness and sharpness. This technique of resizing is referred 

in literature by many terminologies, such as image interpolation, 

image resizing, image re-sampling, digital zooming, image 

magnification or enhancement etc.. An image interpolation 

algorithm is used to convert an image from one resolution 

(dimension) to another resolution without losing the visual 

content in the picture. Image interpolation algorithms can be 

grouped in two categories, non-adaptive and adaptive.  In non-

adaptive algorithms, computational logic is fixed irrespective of 

the input image features, whereas in adaptive algorithms 

computational logic is dependent upon the intrinsic image 

features and contents of the input image. 

       When the image is interpolated from a higher resolution to a 

lower resolution, it is called as image down-scaling or down-

sampling. On the other hand, when the image is interpolated 

from a lower resolution to a higher resolution, it is referred as 

image up-scaling or up-sampling [8] [9] [10]. Image 

interpolation has a variety of applications in the areas of 

computer graphics, editing, medical image reconstruction; for 

instance scaling up is used to enlarge images for HDTV or 

medical image displays and scaling down is applied to shrink 

images to fit mini-size LCD panel in portable instruments. It is 

also a part of many commercial image processing tools or 

freeware graphic viewers such as Adobe Photoshop CS2 

software, IrfanView, Fast Stone Photo Resizer, Photo PosPro, 

XnConvert etc.  

       Numerous digital image scaling techniques have been 

presented, of which the  most popular methods are:  pixel 

replication based nearest neighbor replacement algorithm, Pixel 

interpolation based  Bi-linear, Filter/Kernel based Cubic, Bi-

cubic, B-Spline, Box , Triangle, Lanczos etc.[5] [6]. 

       In this paper a non- adaptive interpolation algorithm is 

proposed with an enhancement scheme to ensure a better Image 

quality metric (PSNR in dB) of the scaled image. The proposed 

algorithm can scale images to any given scaling ratio (it performs 

up-scaling as well as downscaling). It is compared with various 

interpolating techniques, of which the Bilinear, B-Spline and 

Lanczos3 were selected for tabulating the PSNR value. Various 

test  images of varying sizes ranging from 150x250, 220x220, 

800x600, 600x912 etc. are scaled by a scaling factor of 150% 

(s=1.5)for ease of comparison of the algorithm with other 

interpolation technique. Simulation results show the impact of 

this algorithm in terms of image quality metrics. 

       In the proposed algorithm, two reference images, one with 

higher resolution and another with lower resolutions are 

generated using the original input image and scaling factor. 

These reference images are used to interpolate two Intermediate 

images, using the one of the filtering based re-sampling such as 

Lanczos3 kernel. Finally, the desired scaled image is obtained by 

linearly interpolating the two Intermediate images. Here a 

simplest method of linear interpolation can be replaced by a more 

efficient architecture of Extended Linear Interpolator as 

described in [7]. The desired scaled image is then passed 

through an enhancement phase, where a High Boost Filter is 

employed, to obtain the final desired and enhanced scaled image. 

Finally this image is compared with the other images, scaled by 

other interpolating techniques, by evaluating the Image quality 

metric: PSNR in dB[12][18]. 

 

D 
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II. INTERPOLATION TECHNIQUES 

       The principle in image scaling is to have a reference image 

as the base image, to construct a new scaled image. The 

constructed image can be smaller, larger, or equal in size 

depending on the scaling ratio. When enlarging an image, we are 

actually introducing empty spaces in the original base picture, 

which is the process of up-sampling. From this image we need to 

interpolate an appropriate pixel value to fill the empty spaces, 

through any  of the non-adaptive, adaptive or filter based 

interpolation techniques [10] [11]. 

       Nearest Neighbor Interpolation: It is one of the fastest and 

simplest forms of interpolation technique. During enlarging (up-

scaling), the empty spaces will be replaced with the nearest 

neighboring pixel. Shrinking, on the other hand involves 

reduction of pixels. 

       Linear interpolation: It is a basic form of interpolation. Here 

we interpolate / estimate pixel value of any arbitrary point 

between two or more given points. Mathematically linear 

interpolation is for interpolating functions of one variable (either 

‘x’ or ‘y’) on a regular 1D grid. 

 

 
Figure 1: Linear Interpolation 

 

 
       Bilinear image Interpolation: It is an extension of linear 

interpolation for interpolating functions of two variables (‘x’ and 

‘y’) on a regular 2D grid. This algorithm is a combination of two 

linear interpolations. The key idea is to perform linear 

interpolation first in one direction, and then again in the other 

direction. 

 

 
Figure 2: Bilinear Interpolation 

 
 

       Filter Based Interpolation: The filtering-based methods are 

also known as re-sampling methods[13]  [14].  As shown in 

 

 
Figure 3: Re-sampling / Filter based Interpolation 

 

       Figure 3, the re-sampling from one discrete signal x[n] to a 

re-sampled signal y[n’]  of a different resolution is computed as:

 , where h[t] is the 

interpolating function and w is the desired filtering window.  

       In this paper, two different 2-D separable filters are selected, 

such as Cubic B-Spline kernel and Lanczos3 kernel for 

simulation and comparison of experimental results. The kernel 

functions of these filters are given below. 

       Cubic B-Spline: It is a form of interpolation where the 

interpolant is a special type of piecewise polynomial called a 

Spline [15] [16] [17]. The kernel function of the cubic B-Spline 

is as follows: 

 

 
 

       Lanczos re-sampling/filter:  It is a mathematical formula 

used to smoothly interpolate the value of a digital signal between 

its samples. It a dilated Sinc function windowed by the central 

humps. The sum of these translated and scaled kernels is then 

evaluated at the desired points. The Lanczos Kernel functions are 

as follows. 
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       The parameter ‘a’ is positive integer, typically 2 or 3, which 

determines the size of the kernel. For a=2 and a=3, the kernels 

are as shown in the Figure 4. 

 

 
Figure 4: Lanczos Kernels 

 

III. PROPOSED ALGORITHM 

       The block diagram of the proposed algorithm is shown in the 

Figure 5. The input image X, with a resolution (m x n) is scaled 

by a factor S (scaling factor) to obtain an output image Y of a 

different resolution (i x j). We have the following representation 

for images produced after every stage of the proposed algorithm. 

X (m x n): Input Image, S: Scaling Factor 

X1(m1 x n1): Larger Reference Image   

X2(m2 x n2): Smaller Reference Image 

Y1 (i1 x j1): Intermediate Image 1   
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      The Flow chart of the proposed algorithm is shown in  

the Figure 6.  
 

Start 

Stop 

Input: Original Image  

          Scaling Factor 

Generate reference Images: Larger Ref Image & 

Smaller Ref Image 

Interpolate intermediate Images from Larger Ref 

Image and Smaller Ref Image 

Linearly Interpolate the desired output Image from 

the obtained Intermediate Images 

Enhance the Image using High Boost filter 

Scaled Image using IP 

Freeware 

 

Mean square error extractor 

Evaluation of Image Quality Metric (PSNR in dB) 

 
Figure 6: Flow Chart of Proposed Algorithm 

 

The algorithm consists of basically four stages:  

1. Reference image generation    

2. Intermediate image generation   

3. Linear interpolation   

4. High Boost filtering for Image enhancement.  

 

      The proposed algorithm makes use of some of the 

previously mentioned scaling methods. Out of the various 

methods, Lanczos3 kernel is selected for simulation in the 

proposed algorithm. Figure 7 and Figure 8 show the first three 

stages. The two reference images are generated (Larger 

reference image and Smaller reference image) from the input 

image and scaling factor, using the Lancoz3 re-sampling 

method. The input image is scaled by twice the scaling factor 

i.e. (2*S) to obtain the larger image and is scaled by half the 

scaling factor (0.5*S) to obtain the smaller image. This initial 

step to generate the reference images is important, with a view 

to ensure that the interpolated image is within the range of 

pixel values of the input image. These reference images are 

used to obtain the intermediate images having the resolutions 

as per the desired scaling factor specified. These two images 

of same sizes are further used to linearly interpolate the 

required scaled output image(Y (i x j)) using the interpolation 

equation. 

  
 

W1: Width of larger reference image 

W2: Width of smaller reference image 

Width: Width of larger reference image 

 

Figure 7: Blocks to Generate Reference Image 
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Figure 8: Blocks of Proposed Algorithm to obtain the Scaled Image 

 

      The last stage of Image Enhancement [22] [23] [24] [25] 

involves a High Boost Filter (HBF) as shown in the Figure 9. 

This filter is simulated by a simple Averaging Kernel/Mask 

along with a Subtraction and an addition. The quality of the 

scaled output image is significantly enhanced using the HBF. 

 

 
Figure 9: Image Enhancement of the Scaled Image using 

High Boost Filtering 

 

IV. EXPERIMENTAL RESULTS AND 

COMPARISONS  

      The performance of the proposed algorithm,  and the 

quality metric of the enhanced scaled image is measured using 

a Mean Square Error Extractor. The extractor requires two 

images of same sizes to evaluate the error between them.  In 

order to evaluate the quality of the scaled image obtained from 

the PA, comparison is done a scaled image obtained from a 

Image Processing freeware such as Irfan View(IRV), Adobe 

Photoshop, FastStone Photo Resizer(FSPR), Image Analyzer, 

XnConvert, Photo PosPro etc. In this paper we have selected 

Irfan View and FastStone Photo Resizer for tabulation 

purpose. The image quality metric: Peak Signal to Noise Ratio 

PSNR is commonly used to measure the quality of the image. 

It is expressed in decibel scale (dB).High value of PSNR 

indicates a high quality of image. It is defined via Mean 

Square Error (MSE). Lower value of MSE results in High 

value of PSNR [12]. The Extractor uses the following 

relationships to evaluate the PSNR: 

 

 
Where YIP : Scaled image using Image Processing  

       Freeware (IRV / FSPR) 

            YPA : Scaled image using Proposed algorithm.  

             i * j: Total number of Pixels in the scaled image. 

 
      The proposed algorithm is implemented in MATLAB. 

Images of various resolutions and sources are selected for test 

purpose as shown in the Figure 10. Comparison of PSNR (dB) 

value of the Scaled images using the Proposed Algorithm and 

various Interpolation methods along with related graphs are 

shown in Table I. and Figure 11. Some of selected original 

and scaled images with their PSNR in dB (for Irfan View 

freeware) are shown in the Figure 12. 
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Figure 10: Various Original Images of different resolutions selected for scaling by a factor of S=1.5 (150%) 

 

TABLE I: Average PSNR (dB) values over 3 RGB channels for images scaled by a scaling factor S=1.5 (150%), using 

different Interpolation methods and Proposed Algorithm. 

 

Bilinear B-Spline Lanczos Proposed Algorithm
Irfan View 44.9199 38.4665 44.5689 48.1416

FastStone Photo Resizer 33.6841 40.5043 47.5912 51.5424

Irfan View 45.0269 40.2033 44.3559 46.7531

FastStone Photo Resizer 34.9572 42.9569 46.9319 49.8649

Irfan View 41.1948 36.2809 41.1465 44.7460

FastStone Photo Resizer 32.7533 38.8471 44.1186 48.7715

Irfan View 48.5737 41.5097 48.2700 51.4781

FastStone Photo Resizer 35.6265 44.1880 52.1714 55.9652

Irfan View 40.8483 36.7906 41.0073 44.1243

FastStone Photo Resizer 33.8338 38.3241 42.8303 46.7703

Irfan View 44.4918 38.4490 43.2950 45.9669

FastStone Photo Resizer 34.5588 41.6524 47.9475 52.7681

Irfan View 42.3524 35.9430 42.2440 45.5074

FastStone Photo Resizer 30.7017 37.9400 44.7180 48.2819

Irfan View 44.0837 39.6072 44.5883 47.6646

FastStone Photo Resizer 36.8752 41.9555 47.9808 52.4849

Irfan View 47.9018 40.5232 47.7685 51.2051

FastStone Photo Resizer 34.2324 42.9351 51.5311 55.5937

Irfan View 39.2479 34.8677 39.1715 42.5708

FastStone Photo Resizer 32.8687 37.4669 42.4229 47.0576

Tennis 300 x 400

450 x 600

Scene 384 x 512

576 x 768

Clock 600 x 800

900 x 1200

Flower2 520 x 520 

780 x 780

Pisa 600 x 912

900 x 1368

Flower3 360 x 480 

540 x 720

                              

                                                                   Scaling Mathod

Test Images scaled                       

using IP Softwares

PSNR in dB

Lena 220 x 220

330 x 330

Titanic 150 x 200

225 x 300

Flower1 152 x 160

228 x 240

Tower 800 x 600 

1200 x 900

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014     

 187 

ISSN 2250-3153  

www.ijsrp.org 

 

Irfan View 

FastStone Photo Resizer  

 
Figure 11: Comparison graphs of the various Interpolation methods and PA. 

 

V. CONCLUSION   

      An efficient Interpolation algorithm for image scaling is 

proposed with an enhancement scheme which provides a high 

image quality (PSNR in dB) in comparison with Bilinear, B-

Spline and Lanczos interpolating methods. Image 

interpolation algorithms are extensive used in medical 

imaging. The presented work deals with Spatial domain 

analysis [26] of the images, therefore resulting in a 

breakthrough for a Fourier domain and Wavelet domain 

analysis [21] of the images for researchers.  The PA for image 

scaling can be effectively applied for video frames, in order to 

achieve an efficient video scaling algorithm [19] [20]. A video 

scaler with a good video scaling algorithms are suitable for 

gaming, real-time image processing software and wide range 

of emulators, allowing a low resolution game to be more 

visually appealing on a High Definition displays and in wide 

range of applications such as consumer electronics (HDTV, 

Mobiles, Video game, DVD/Blu-ray disc), AV equipments 

(video editing, video switching) found as a part of home 

theatre and projected presentation systems. Hence there is a 

need of an efficient scaling algorithm to be incorporated in 

video processing devices to improve the apparent definition of 

video signals. 
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Figure 12:Scaled images using the Proposed Algorithm,  for scaling factor S=1.5. (a) Original Lena image( 220x220). (b) 

Scaled Lena image (330x330), PSNR= 48.1416 dB.(c) Original Titanic image( 150x200). (d) Scaled Titanic image (225x300), 

PSNR= 46.7531 dB. (e) Original Flower1 image( 152x160). (f) Scaled Flower1 image (228x240), PSNR= 44.7460 dB. (g) 

Original Tower image (800x600). (h) Scaled Tower image (1200x900), PSNR= 51.4781 dB. (i) Original Tennis image( 300x400). 

(j) Scaled Tennis image (450x600), PSNR= 44.1243 dB. (k) Original Geneva image (600x800). (l) Scaled Titanic image 

(900x1200), PSNR= 45.5074 dB. 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      189 

ISSN 2250-3153  

www.ijsrp.org 

REFERENCES 

[1] George Wolberg. Digital Image Warping. IEEE Computer Society Press, 
Los Alamitos, CA, USA, 1994. 

[2] T. Lehmann, C. Gonner, and K. Seltzer, “Survey: Interpolation Methods in 
Medical Image Processing,” IEEE Trans. Med. Imaging, 18:1049-1067, 
1999. 

[3] J.W. Hwang and H.S. Lee, “Adaptive Image Interpolation Based on Local 
Gradient Features,” IEEE Signal Processing Letters, vol.11, no.3, March 
2004. 

[4] Y. Wang, and S. Mitra, “Motion/Pattern Adaptive Interpolation of 
Interlaced Video Sequences,” Proceedings of International Conference on 
Acoustics, Speech and Signal Processing, ICASSP-91, vol. 4, pp. 2829-
2832, Toronto, Ont., Canada, April 1991. 

[5]  Irfan View graphic viewer. (http://www.irfanview.com/) 

[6]  Adobe® CS2 software. (http://www.adobe.com/products/photoshop/) 

[7]  Chung-chi lin, Ming-hwa sheu, Huann-keng chiang, Chishyan liaw,Zeng-
chuan wu and Wen-kai tsai, “An Efficient Architecture of Extended Linear 
Interpolation for Image processing”, Journal of Information Science and 
Engineering 26, 631-648 (2010). 

[8]  D.F. Watson, Contouring: A Guide to the Analysis and Display of Spatial 
Data. New York: Pergamon Press, 1992. 

[9]  K. Turkowski, “Filters for Common Resampling Tasks,” In A. S. Glassner, 
editor, Graphics Gems I, Academic Press, pp. 147-165, 1990. 

[10]   E. Maeland, "On the Comparison of Interpolation Methods," IEEE 
Transactions on Medical Imaging, vol. 7, pp. 213–217, September, 1988. 

[11]  M.R. Smith and S.T. Nichols, "Efficient Algorithms for Generating 
Interpolated (Zoomed) MRImages," Magnetic Resonance in Medicine, vol. 
7, pp. 156–171, 1988. 

[12]   Pooja Kaushik and Yuvraj Sharma, “Comparison Of Different Image 
Enhancement Techniques Based Upon Psnr & Mse”, International Journal 
of Applied Engineering Research, ISSN 0973-4562 Vol.7 No.11 (2012). 

[13]  J. A. Parker, R. V. Kenyon and D. E. Troxel, “Comparison of Interpolating 
Methods for Image Resampling,” IEEE Trans. on Medical Imaging, vol. 
MI-2,pp. 31-39, 1983. 

[14]   P. Thevenaz, T. Blu and M. Unser, “Image Interpolation and Resampling, 
“Handbook of Medical Imaging, Processing and Analysis”, pp. 393-420, 
2000. 

[15]   M. Unser, A. Aldroubi and M. Eden, "B-Spline Signal Processing: Part I—
Theory," IEEETransactions on Signal Processing, vol. 41, pp. 821–832, 
February, 1993. 

[16]  M. Unser, A. Aldroubi and M. Eden, "B-Spline Signal Processing: Part 
II—Efficient Design and Applications," IEEE Transactions on Signal 
Processing, vol. 41, pp. 834–848, February, 1993. 

[17]   R.G. Keys, "Cubic Convolution Interpolation for Digital Image 
Processing," IEEE Transactions on Acoustics, Speech, and Signal 
Processing, vol. ASSP, pp. 1153–1160, 1981. 

[18]   T. Acharya and A. K. Ray, Image Processing: Principles and Applications, 
John Wiley & Sons, Inc., Hoboken, NJ, 2005. 

[19]   T.Narsimulu, B.Rama Raj, Ch.Rajitha Laxmi, “High- Resolution Video 
Scaling using Cubic-BSpline Approach”, International Journal of Computer 
Applications (0975 – 8887)  Volume 17– No.3, March 2011 

[20]   Du Sic Yoo, Joonyoung Chang, Chul Hee Park and Moon Gi Kang, “ 
Video resampling algorithm for simultaneous deinterlacing and image 
upscaling with reduced jagged edge artifacts”, EURASIP Journal on 
Advances in Signal Processing 2013, 2013:188. 

[21]   T. Acharya, P. -S. Tsai, “Image up-sampling using Discrete Wavelet 
Transform,” in Proceedings of the 7th International Conference on 
Computer Vision, Pattern Recognition and Image Processing (CVPRIP 
2006), in conjunction with 9th Joint Conference on Information Sciences 
(JCIS 2006),October 8-11, 2006, Kaohsiung, Taiwan, ROC, pp. 1078-1081. 

[22]   X. Li and M. T. Orchard, “New Edge-Directed Interpolation,” IEEE Trans. 
on Image Processing, vol. 10, no. 10, October 2001. 

[23]  Y. Wang, and S. Mitra, “Edge Preserved Image Zooming,” Proc. of  
European Signal Process, EURASIP-88, pp. 1445-1448, Grenoble, France, 
1988. 

[24]  S. Thurnhofer, and S. Mitra, “Edge-Enhanced Image Zooming,” Optical 
Eng.,35(7), pp. 1862-1869, 1996. 

[25]  K. P. Hong, J. K. Paik, H. J. Kim, and C. H. Lee, “An Edge-Preserving 
Image Interpolation System for a Digital Camcorder,” IEEE Trans. on 
Consumer Electronics, vol. 42, no. 3, August 1996. 

[26]  K. Jensen, and D. Anastassiou, “Spatial Resolution Enhancement of 
Images Using Nonlinear interpolation,” Proceedings of International 
Conference on Acoustics, Speech and Signal Processing, ICASSP-90, pp. 
2045-2048, Albuquerque, NM, 1990. 

 

AUTHORS 

First Author – Safinaz.S, Asst.Professor, Dept of ECE, Sir 

MVIT, Bangalore-562157, safinaz8383@gmail.com 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      190 

ISSN 2250-3153  

www.ijsrp.org 

Implementing Cluster based Recommendation algorithm 

through Split Inversions 

Shalabh Tewari , Rohan Joshi 

 
Department of Computer Science and Engineering, Galgotia’s College of Engineering and Technology 

 
Abstract- Recommendation systems are important business 

applications with significant economic impact. In recent years, a 

large number of algorithms have been proposed for 

recommendation systems. We evaluate a wide range of 

recommendation algorithms. These algorithms include the 

popular user-based, simple search, collaborative filtering and 

item-based filtering algorithms. We have also devised a method 

to form clusters through split inversions. 

 

Index Terms- Split inversions, clusters , value , collaborative 

clustering 

 

I. INTRODUCTION 

ecommendation Algorithm 

      The recommendation  algorithms are of huge importance 

to online stores  the more accurate they are, the more the online 

store will sell. Consider though the problems that must be solved 

by such a recommendation algorithm. A large online store like 

Amazon may have millions of customers and millions of items in 

stock. New customers will have limited information about their 

preferences, while more established customers may have too 

much. The data on which these algorithms work is constantly 

updated and changed. Customers are browsing the site and the 

prediction algorithm should take the recently browsed items into 

consideration, for example - it doesn't help if anyone is looking 

for a toy and all he get recommendation for Harry Potter books. 

The biggest and most important criterion for these systems (apart 

from accuracy) is speed. The recommendation algorithm must 

produce suggestions within a second or so. After all, the user is 

in the process of displaying the store's home page where the 

recommendations will appear. 

      Traditionally, these recommendation algorithms have worked 

by finding similar customers in the database. In other words, they 

work by finding a set of customers who have bought or rated the 

same items that you have. Throw out the items you've already 

purchased and then recommend the rest. 

      One of the biggest innovations in online shopping - first 

introduced by Amazon - was the automatically generated 

recommendation.  

      Some of the currently used recommendation algorithm  are:- 

Item-to-Item filtering 

      This algorithm matches each of the current customer's 

purchased and rated items to similar items and then builds a list 

from those matched items. First of all, then, the web site must 

build a 'similar items table' by analysing the items customers tend 

to purchase together. 

Here's how this works: for each item X in the catalog, find all 

customers C who purchased X. For each of those customers, find 

all items Y purchased by C and record that a customer bought X 

and Y. Then, for all pairs X and Y, calculate the similarity 

between X and Y in the same manner as for the collaborative 

filtering algorithm. 

      Although this calculation is fairly computationally expensive, 

it can be done beforehand.  

 

Simple search 

      The next traditional algorithm is a fairly simple search 

algorithm. For example, if I buy Inferno by Dan Brown, the 

search algorithm would query the items database for other books 

by Dan Brown, thriller books by other authors, DVDs of movies 

made from Dan Brown books, and so on so forth.However this 

kind of recommendation algorithm is least used as it is very 

inefficient. 

 

Collaborative Filtering 

      One of the earliest such algorithms is known as collaborative 

filtering. In essence, the algorithm represents each customer as a 

vector of all items on sale. Each entry in the vector is positive if 

the customer bought or rated the item, negative if the customer 

disliked the item, or empty if the customer has not made his or 

her opinion known. 

      Most of the entries are empty for most of the customers. 

Some variants factor in the popularity of the items to bump up 

the significance of items that are less popular or familiar. The 

algorithm then creates its recommendations by calculating a 

similarity value between the current customer and everyone else. 

The most acceptable way to do this is to calculate the angle 

between the vectors - the simplest method being to calculate the 

cosine using the dot product divided by the product of the vector 

lengths. The larger the cosine, the smaller the angle, and 

therefore the more similar the customers. 

      This process is computationally expensive. There are usually 

a lot of customers and a lot of calculations have to take place 

very quickly. There are techniques to reduce the computation (by 

sampling the customer base or ignoring unpopular items, for 

example), but in general it's always going to be expensive to 

calculate recommendations this way. 

  

II. RESEARCH ELABORATION 

Cluster Based Recommendation algorithm 

      Another traditional prediction algorithm involves the use of 

cluster models. Here the goal is to prepare the customer base by 

dividing it into clusters and then to assign the current customer to 

R 
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one of the clusters, in theory choosing the cluster with the most 

similarity. Once the cluster has been identified, the 

recommendations come from the purchases and ratings from 

other customers in that particular cluster. 

      Although the choice of cluster works in roughly the same 

way as the classification algorithm (we assume that we can 

calculate a characteristic vector that describes the cluster in much 

the same way that there is a vector per customer), the real meat 

of the algorithm is in the creation of the clusters. 

      In general, clustering of customer data is done through a 

heuristic: start off with some number of empty clusters, assign a 

randomly selected customer to each, and then assign the other 

customers to the clusters according to similarity. Since the initial 

clusters are essentially randomly created, sub-algorithms must be 

used to merge or split clusters as they are being built up. 

      Using cluster models is less computationally intensive at the 

point where you need to make recommendations quickly for a 

customer. After all, there's less work to be done to find a similar 

cluster rather than a similar customer. If you like, most of the 

work is done up front in the creation of the clusters themselves. 

      Unfortunately, this particular method tends to result in low 

quality recommendations since the purchases/ratings are 

averaged out within a cluster. No longer is a particular customer 

matched to the most similar customer, but instead to the average 

of a large group of customers. Certainly the number of clusters 

can be increased to refine the matching, but then you run into the 

possibility of increasing computation time. To  remove the 

disadvantage of assigning randomly selected customers to empty 

clusters we have come with solution to this problem. The 

assignment of customers to a cluster can be based on a parameter 

. This parameter can be computed  through some  user input that 

would be common for all customers. Eg In our case the 

parameter is vote .User has to  vote  for the best book among 

some  most famous   books shown to him. There are 5 books in 

our case :- 

 

Based on voting for the best book by individuals 
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      The values received are  0.5 ,0.3, 0.1, 1, 0 . V will always lie 

between 0 and 1 . Best Case is that which has no split inversions 

Worst Case has split inversions equal to C(n,2) 

 

III. RESULTS 

      The above model was shown for 5 users but there are 

millions of users accessing the same website such as amazon 

,flipkart . The above method can be  used as Books 

recommendation  algorithm  since the value will always lie 

between 0 and 1. 

 
 

       Let the above users have the above values as given in the 

table  

      How the recommendation system will work? 

User3 and User 6 have the same values for V .It means they have 

the same liking .Hence Auto-Suggestion will suggest the books 

to User3  that have been liked by  User6 or  even bought by 

User6. 

      Similarly in case of user2 and user 8 both have 0.3. It means 

they have the same liking .Hence Auto-Suggestion will suggest 

the books to User2 that have been liked by  User8 or  even 

bought by User8. It can happen vice versa also. 

 

How the value is obtained? 

      The value (V) is obtained by  V = (Number of split 

inversions) /  (Total split inversions  possible)                                                                                             

 

How to calculate split inversions? 

      The split inversions  forms an important part of our 

algorithm. We can calculate these by merge sort. Merge sort 

leads to interesting applications besides sorting. One of the most 

interesting is counting the number of split inversions between 

two arrays. Assuming there are two arrays, the number of split 

inversions counts the number of swaps one array needs to 

transform into the other array. A split inversion count forms a 

space over the two arrays and therefore one can accomplish 

measurements with it.  

 

Counting Inversions: Brute Force 

      A brute force algorithm would be to compare each element in 

both arrays to each other, and determine if they would need to be 

swapped. This is O(n2) (quadratic in n). Can we do better? 
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Counting Inversions: Divide And Conquer 

      In fact, we can do much better. The key point to note that is 

that we can get this information for free during the merge stage 

of the Merge Sort. 

      In the merge stage, two sorted arrays are merged into one 

sorted array. Lets call these arrays A and B. Then the number of 

split inversions involving an element y belong to B of the second 

array is precisely the number elements lefts in the first array A 

when y is copied into the temporary buffer. Adding up these split 

inversions during the merge stage will result in the total number 

of split inversions. 
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Abstract- The present study aimed to construct a Psychic Energy 

Scale by computing Exploratory Factor Analysis to validate the 

Psychic Energy Scale, before administering the EFA, the data 

was analysed for its sampling adequacy. The factor analysis was 

employed separately on each sub scale. Initially, seven items 

measure was administered to 120 Indian artistic gymnasts from 

different Gymnastics Centre of Allahabad, Hyderabad and Delhi. 

Exploratory factor analysis supported a 2-factor model that 

explained 57.98% of the variance. In the next stage five items 

measure was administered to 65 Indian Gymnasts from Bhoir’s 

Gymkhana, Dombivali, Mumbai, the result supported by EFA as 

one factor model including four statements that explained 

47.39% of variance. 

 

Index Terms- Gymnasts, Psychic Energy, Sports Performance, 

scale for Psychic Energy 

 

I. INTRODUCTION 

he effective use of psychological strategies and interventions 

are now seen as the final prerequisite for optimal athletic 

performance (Orlick, 1986). Mental preparation incorporating 

arousal regulation appears particularly salient for explosive 

athletic performance, that is, where maximal motor activities of 

short duration are involved, e.g., Gymnastics, sprinting, diving. 

The term arousal is widely used in the literature to represent both 

physiological arousal or activation and psychological arousal 

(e.g., Gould & Krane, 1992; Hassett, 1978), and in the same way 

Apter (1989) defines arousal as being “worked up” or energized. 

This general meaning of arousal is not synonymous with anxiety 

or stress, and is multileveled and measurable at the physiological, 

psychological, and behavioural levels (Wrisberg, 1994). 

      Psychic Energy is a term sometimes used synonymously with 

arousal. It refers to the vigour, vitality, and intensity with which 

the mind functions and prepares the body to function. It can be 

either positive or negative. When performers go from low to high 

levels of psychic energy they are said to become psyched-up; 

while those who go from high to low levels are psyched-out. As 

in arousal, there is an optimum level of psychic energy.  Several 

arousal theories aimed to address optimal levels for specific 

kinds of sports (Perkins et al., 2001). The ‘Inverted U theory’ by 

Yerkes and Dodson, states that too high or too low levels of 

arousal and anxiety cause a person to perform poorer compared 

with performance at a medium (controlled/ optimum) level of 

arousal.  

      Each athlete has different psychic energy responds to stress. 

The task or sport will also affect how they react to stress or the 

demand made on them during training or competition and it has 

multiple effects on athletic performance during sports. It 

enhances blood flow and oxygen in the brain, neural and 

musculoskeletal systems. Psychic Energy stimulates adrenaline 

and other stimulant hormone production. Psychic Energy that is 

excessively high or low hurts athletic performance. Some effects 

of arousal on sports performance include muscular tension, 

decision-making speed, concentration and focus, rhythm and 

coordination, the basic essence of Gymnastics and are enough to 

ruin the gymnast’s performance. 

      Heightened blood flow and muscular tension is necessary for 

performance during sports and athletic activities to prepare the 

gymnasts mentally and physically. But excessive muscular 

tension hinders Gymnast’s performance because muscle tissues 

become too stiff to respond appropriately. Stiff muscles may 

exhibit delayed reactions, early reactions, too much force or too 

little force. Athletes with muscular tension that is too low exhibit 

delayed reactions and too little force and this will be sufficient to 

drain out a Gymnast’s performance which was the outcome after 

years of preparation and hard work. 

      Psychic Energy affects decision making by stimulated blood 

flow and oxygen to the brain and neuronal system. People with 

lower Psychic Energy exhibit slower decision-making than 

people with heightened Psychic Energy. Quick decision-making 

is necessary for performance during Gymnastics routines and 

athletic activities for calculating and planning the air born bodily 

movements. Excessively fast decision-making hinders athletic 

performance because it leads to erratic decisions that do not 

effectively evaluate situations. Low Psychic Energy and 

decision-making that is excessively slow hinders athletic 

performance because these athletes do not have the capacity to 

adequately calculate and judge the responses or response speeds, 

(effects-arousal-sports-performance.html). 

      Artistic gymnastics is known for short intervals of highly 

demanding exercises requiring high concentration, alertness, as 

well as emotional- and Psychic Energy (Johnson, 2009). 

Especially individual and jury sports such as Artistic gymnastics 

denote high rates of severe injuries (Johnson, 2009; Caine & 

Nassar, 2005; Kolt & Kirkby, 1999) and often use Observing 

Learning to enhance health and performance. Common stressors 

in Gymnastics are fear of injury, the subjective scoring system, 

social factors such as the presence of an attentive audience, 

performing skills under (time) pressure, wishing to perform well 

to please someone, and the perceived importance of the event 

(Tremayne & Barry, 1988). The stressors that are found within 

Gymnastics reveal that emotion, especially social pressure, 

anxiety and fear of injury, are important factors that influence the 

performance as well as the well-being of the gymnast. Therefore 

T 
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ways of measuring these factors and techniques to regulate them 

are strongly needed. 

      Many authors stress the importance of optimal Psychic 

Energy during Artistic Gymnastics routines (Tremayne & Barry, 

1988). Treymayne and Barry (1988) concluded that gymnasts 

with low levels of anxiety could easier ignore distracting, 

irrelevant stimuli and focus with little effort on relevant stimuli 

during performance, which is quite important during gymnastic 

routines. Optimal Psychic Energy models state that high Psychic 

Energy has a negative effect on performance (Perkins, Wilson & 

Kerr, 2001). Cottyn, Clercq, Pannier, Crombez & Lenoir (2006) 

already mentioned the significance of anxiety in gymnastics, 

especially when executing elements of high difficulty on 

gymnastics apparatuses. The nature of the apparatuses can elicit 

anxiety and stress in gymnasts and arousal regulation is expected 

to improve performance and well-being of the gymnast. Because 

of the demanding nature of the Gymnastics routines, the 

conceptualization was done to construct a scale to measure the 

Psychic Energy comprising Arousal Awareness and Arousal 

Regulation as variables for Indian artistic Gymnasts in this study. 

The purpose of examining the arousal awareness and arousal 

level of the gymnasts was to identify their weaknesses and 

intervene some valid arousal regulation methods for the better 

performance of the Indian gymnasts.   

 

II. METHODOLOGY 

      The development of the scale was carried and completed in 

five steps. Each step is elaborated in detail. 

      Step 1—Background In the initial step, the purpose and 

objectives of the proposed research were examined to test the 

Psychic Energy of the Gymnasts so that the weaknesses and 

strengths of the Gymnasts will be assessed and appropriate 

intervention programme could be suggested. The Gymnasts who 

has represented minimum at the district/ state level 

championships and are able to read and understand the 

statements of the scale were selected as the samples for the study. 

A thorough understanding of the problem through literature 

search and readings was done. After a good preparation and 

understanding of Step1, it provided the foundation for initiating 

Step 2. 

      Step 2—Scale Conceptualization After developing a 

thorough understanding of the research on Psychic Energy and 

gymnast’s sports performance, a discussion with experts and 

athletes was done before the statements for the scale were 

generated. In this step, content (from literature/theoretical 

framework) was transformed into statements. In addition, a link 

among the objectives of the study and their translation into 

content was established.  

      Step 3--Format and Data Analysis In Step 3, writing of 

statements, selection of appropriate scales of measurement, 

questionnaire layout, format, statements ordering, font size, front 

and back cover, and proposed data analysis was focussed. Five 

point likert Scale from strongly disagree to strongly agree was 

devised to quantify a subject's response on a particular variable 

by keeping in mind the importance of Understanding the 

relationship between the level of measurement and the 

appropriateness of data analysis.  

      Step 4--Establishing Validity after completing Steps 1-3, a 

draft questionnaire was ready for establishing validity. Content 

validity was established using a panel of experts and a field test. 

Depending on the objectives of the study, content validity was 

used. The following questions were addressed: Is the 

questionnaire measuring what it intended to measure? Does it 

represent the content? Is it appropriate for the 

sample/population? Is the questionnaire comprehensive enough 

to collect all the information needed to address the purpose and 

goals of the study? and Does the instrument look like a scale? 

      Addressing these questions coupled with carrying out a 

readability test by offering the scale to the experts, other 

researchers and athletes to read out the statements of the scale 

and provide the feedback to the researcher so that necessary 

changes could be made, if they had any problem in 

understanding the language and meaning of the framed 

statements enhanced questionnaire validity. Following a field test 

on subjects and the expert’s opinion some necessary changes 

were made in the questionnaire. 

      Step 5--Establishing Reliability In this final step, reliability 

of the questionnaire using a pilot test was carried out. The 

internal consistency reliability test was used for the present 

research. Reliability was established by using a pilot test by 

collecting data from 120 subjects. On the collected Data 

exploratory analysis was computed using SPSS 17 (Statistical 

Package for Social Sciences) was applied, which provided the 

key pieces of information i.e Factor loading of the variables, 

Communalities extraction and KMO & Bartlett’s sampling 

adequacy. After analysing the results 2 statements were deleted, 

in other words after factor analysis on 7 statements only 5 

relevant statements were retained. Finally, the scale comprises of 

5 statements. 

 

Selection of Variables 

      On the basis of available literature and various researches it is 

said that Psychic Energy management play important role in 

enhancing the performance of the individual sports players..  

 

Sample 

      A total of 120 male and female gymnasts, were selected as 

the subject from the different Gymnastics centres of Allahabad 

and Hyderabad. The subjects were ranging from 8 to 28 years of 

age. The gymnasts were explained with all the instructions and 

procedure of filling up the questionnaire and were requested to 

read the instructions carefully before giving the final response to 

the questions 

 

Statistical Analysis 

      Exploratory Factor Analysis was computed to validate the 

Psychic Energy Scale, before administering the EFA, the data 

was analysed for its sampling adequacy. The factor analysis was 

employed separately on each sub scale. The findings with regard 

to different sub scale are presented from the table No. 1 to table 

No. 4. 
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Table 1: Correlation Matrix
 
of variables 

 

   PE39 PE2 PE10 PE18 PE25 PE32 PE44 

Correlation PE39 1.000 .053 .040 .142 .123 .154 .180 

PE2  1.000 .172 .310 .181 .073 .202 

PE10   1.000 .261 .114 .155 .065 

PE18    1.000 .201 .091 .252 

PE25     1.000 -.067 .191 

PE32      1.000 .046 

PE44       1.000 

a. Determinant = .633 

 

      Table, clearly indicates the correlation matrix among 

different statements of the Psychic Energy Management. The 

determinant value has been listed at the bottom of the table. The 

computed value for Psychic Energy Management is 0.633 which 

is greater than the necessary value of 0.00001 (Field, 2005). All 

statements of Psychic Energy Management correlate fairly well 

and none of the correlation coefficient is particularly large, 

therefore there is no need to eliminate any statement at this stage.  

Kaiser-Meyer-Olkin was computed for sampling adequacy. The 

findings are presented in the table No.2 

 

 

Table 2:  KMO and Bartlett’s Test for sampling Adequacy 

 

 

 

 

 

 

 

 

      Table no. 2 represents that data is appropriate for factor 

analysis. The above table represents the factor analysis by using 

the KMO and Bartlett’s Test which measures the Kaiser-Meyer-

Olkin measure of sampling Adequacy at .666, which falls into 

the range of .5 to .7 which shows the data is mediocre, which 

reveals factor analysis can be applied on the data.  

      Bartlett’s test is significant at .001 therefore factor analysis is 

appropriate to apply on the collected data. The exploratory factor 

analysis on Psychic Energy Management items reveals that the 

communalities after extraction are ranging from .469 to .738. 

Three factor solutions emerges and accounts for 57.98% of the 

total variance with Eigen value 1.90 1.11 and 1.03 respectively in 

5 retained items. The first factor for 23.04%, second for 18.907 

and the third factor for 16.03% of the total explained variance. 

The factor loading of 3 items in first variable are ranging from 

.66 to .69 and in second variable the loading of two items are 

.784 to .636 and the third variable has .83, since the third 

extracted variable was deleted as it was not appropriate for the 

gymnasts. The EFA was again computed and the factor loading 

on the factor is presented in table no. 3. 

       

 

Table 3: Factor Loading, Communalities Eigen values, Percentage of explained variance of the Psychic Energy Management 

Statements 

 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy .666 

Bartlett’s Test of Sphericity Approx.Chi-Square 53.402 

Df 21 

Sig. .000 

Variables Component Matrix 

 

Communalities 

Extraction 
Item (5) 

PE1 .759 .576 

PE8 .558 .311 

PE15 .806 .650 

PE22 .710 .505 

PE28 .573 .328 

Eigenvalues 2.37  
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      In the above table Self-Confidence is factor analysed. The 

communalities after extraction are ranging from .328 to .650. 

One factor solution with Eigen value 2.370 is emerged which 

account for 47.393% of the variance. All the five items are 

highly loaded on one factor and the factor loadings are ranging 

from .558 to .806, representing arousal regulation and awareness 

in psychic energy management. 

 

 

Table 5: Reliability Statistics 

 

Statement Numbers with item Number of Item Cronbach's 

Alpha 

Cronbach's 

Alpha if Item 

Deleted 

Psychic Energy Management_1 

5 .704 

.642 

Psychic Energy Management_ 8 .699 

Psychic Energy Management _15 .587 

Psychic Energy Management _22 .653 

Psychic Energy Management _28 .683 

 

      The table indicates that five statements in psychic energy 

management’s cronbach’s alpha is .704. 

 

III. DISCUSSION OF FINDINGS 

      The above analysed data and the interpreted table clearly 

reveals that initially there were 7 statements in the questionnaire 

testing Psychic energy management but after the factor analysis 

two statements were deleted on the basis of poor factor loading 

value, extraction value and to avoid the statements carrying the 

same meaning webbed in different words. 

      So, finally 5 statements were retained in the questionnaire, 

which was less time consuming and easily administrable, testing 

an important psychological factor namely, Psychic energy 

management. Further the questionnaire was administered on 120 

subjects, the collected data was further analysed by calculating 

the item analysis which reveals that Psychic energy management 

had Cronbach’s Alpha .715.  

 

IV. CONCLUSIONS 

1. The following statements were drawn under Psychic Energy 

Management Factor: 

Psychic Energy Management 

Arousal Awareness: 

1. I do not allow my low level of energy to affect my 

performance. 

2. I am aware of my body arousal. 

Arousal Regulation 

3. I can control my thoughts before the competition. 

4. I can control my mind for realistic and constructive 

thoughts. 

5. I feel myself more energized during competition 

 

2. This scale may be administered for training purpose. 

However, this form of scale is not advised to use to asses as 

variable for Psychological Skills. 

 

      Psychological tests can play a crucial role in identifying the 

strengths and weaknesses of athletes and evaluating the 

effectiveness of psychological skills training programs. (Anshel 

& Lidor, 2012; Marchant, 2010; Morgan, 1980). 
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Abstract- Product design for remanufacturing is a combination of 

designing processes whereby an item is designed to facilitate 

remanufacture. Design for remanufacturing is guided by an 

assessment of product or component value over time. This value 

may vary depending on the market and market demand and 

supply, legislation and technological improvements. Obviously 

the goal of design for remanufacturing is to improve 

manufacturability. Through this project we aim to study the 

various key parameters which needs to be considered for 

optimum designing of a new product or an existing product from 

the view of remanufacturing. Technology and Economic model 

will are developed using these key parameters for the selective 

components and they are employed for coordination and testing 

via simulation, finally with the solution of the updated 

parameters design of updating can be accomplished. 

 

I. INTRODUCTION 

roduct design can be defined as the idea generation, concept 

development, testing and manufacturing or implementation 

of a physical object or service.( Wikipedia) Product designer 

encompasses many characteristics of marketing manager, 

product management, industrial designer and design Engineer 

(Tribune India). While designing and developing the new 

product designer should keep in mind not only the objectives 

related to the product functionality but the environmental 

legislation. 

      At present all world is facing the serious threat of the 

shortage of resources and environmental pollution. Now a day 

industry is looking for the product recovery including recycling, 

reconditioning and remanufacturing. Material recycling is one of 

the most popular traditional ways to deal with the used products, 

which means to return the used products into new raw materials 

again by smashing or melting them. Comparing with material 

recycling, product remanufacturing is a more profitable product 

disposition means ecologically and economically, as the 

reprocessing and manufacturing expenditure (Time, energy and 

cost etc.) are avoided. 

      Remanufacturing is defined as the practice of disassembling, 

cleaning, refurbishing, replacing parts (as necessary) & 

reassembling a product, the product may be returned to service 

with reasonably high degree of confidence that will endure (at 

least) another full life cycle ( Bras, B. and Hammond R., 1996). 

Beside the reduction of cost in remanufacturing, knowledge of 

part failure gained through the remanufacturing process can 

result less expensive part design, fewer failure modes can be 

analyzed in early new product design phase. Improved quality 

product can be designed with decreased repair cost. 

      Remanufacturing is a profitable business venture as material 

& energy saving is directly translated into cost when compared to 

newly manufactured equivalents. Furthermore, extending the life 

cycle of a product through remanufacturing will create additional 

profit when that remanufactured product is subsequently sold.  

To access full benefits of the remanufacturing in terms of 

reduced energy, material consumption and reduced waste design 

for remanufacture must be the integral part of the product design 

and development process. 

      Product design for remanufacturing is a combination of 

designing processes whereby an item is designed to facilitate 

remanufacture. Design for remanufacturing is guided by an 

assessment of product or component value over time. This value 

may vary depending on the market and market demand and 

supply, legislation and technological improvements. Obviously 

the goal of design for remanufacturing is to improve 

manufacturability. This is totally distinct design task but it is 

often viewed as a part of concurrent engineering concept of 

Design of X, in this case X appears as remanufacture. But 

looking deeper Design for remanufacture is not simply design for 

X but in fact number of different factors to be considered 

simultaneously.  

 

Design Strategies of Design for remanufacture:- 

1) Design for core collection 

2) Eco-design 

3) Design for disassembly 

4) Design for multiple life cycle 

5) Design for upgrade 

6) Design for evaluation. 

 

      The research work consist of industry suitable product design 

and development with focus on life cycle enhancement, 

remanufacturing consideration and environment sustainability 

      Life cycle thinking: - The traditional paradigm focuses on 

obtaining profit by selling as many products to customer. The 

current paradigm change implies in considering lifecycle aspects 

of products and optimizing their value and benefits through 

engineering, assembly, service, maintenance and disassembly. 

Enhancement of the product life cycle can be done by 

redesigning product with Rationality of material and alternative 

manufacturing process. Component redesign may enhance a life 

of some component’s life cycle which we can directly use in 

remanufactured product by reprocessing over it. However design 

P 
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for multiple lifecycle is not necessarily required for all products 

or components. Some components may be designated by design 

for single use or multiple reuses or multiple remanufacturing or 

for disposal. Improvement in all product life cycle phases can 

have positive impact upon the greening of supply chain.  

 

II. LITERATURE REVIEW 

      Various authors and their papers have been appraised for the 

proper understanding of the copious factors and processes 

convoluted in the design for remanufacturing. The literature 

review comprehends technical, economic and other parameters 

desired for forming of required model.  

      Whenever failure occurs in a part, it has various endings, it is 

either replaced by part of the same type and the whole system is 

retained as it is or replaced by a part of different type while 

retaining the original system, and finally the part will be 

completely replaced with either identical or different system 

totally (Shu, 1996) 

      Shu (1996) has prepared a reliability model for 

remanufacturing of a particular article, this model is based to 

describe the system which has undergone repairs during the 

regular maintenance or remanufacturing. This model basically 

allows the replacement of the failed components with the same 

kind or different types of part. N-component system has been 

considered for the development of the model where each part has 

different time to failure. Using the age distribution and time to 

failure the author has calculated the probability of failure of the 

part at a given time. Author has used Weibull probability density 

function for the approximation of time to failure for the ‘n’ 

components. 

  

 
Fig 2.1 Weibull probability distribution for part failure for 

various values of scaled parameters (shu, 1996) 

 

      Remanufacturing products can save 60% of the energy, 70% 

of the materials and 50% of the cost hence the need for 

remanufacturing is becoming more and more popular in the 

world (Ijomah et al., cited by xiaoyan) 

      Xiaoyan (2011) has carried out the detailed analyses on the 

impression of remanufacturability and has finally made a model 

on a new product using the economic and technological index for 

the creation of remanufacturability index. Various factors are 

considered for the possibility of remanufacturing in a particular 

product some of which are material property, positioning of its 

connections, and condition of the product and so on. Table 2.1 

shows the various influencing factors which affect the products 

remanufacturability. For the ease of remanufacturing for the 

future products some considerations are made during the 

development of the new product itself i.e. the manufacturers 

should choose materials of higher quality and which is 

environmental friendly which thereby improves the materials 

remanufacturability. Also the ease of remanufacturability 

depends on the time taken for assembling and disassembling the 

product and hence the new product should have the least possible 

time for assembling and disassembling and finally the design 

should be simple enough for cleaning, repairing and up 

gradation. 

 

Table 2.1: The influencing factors of a new products 

remanufacturability (xiaoyan, 2011) 

 

      The technological model considering the different feasibility 

constrains like connection performance index, standardization 

level, materials performance and accessibility. Finally the results 

shows that the products remanufacturability is different on 

different stages. 

The Influencing factors Explanation 

Materials Durability, 

corrosion resistance and 

fatigue life 

The better the materials 

attribute is, the less of the 

used products part will be 

changed 

Can the product or its parts 

be easily cleaned or no 

This will influence the cost 

and the efficiency of the 

process of Cleaning 

Can the product or its parts 

be easily renewed or not 

This will influence the cost 

and the efficiency of the 

process of Renewing 

The quantity of the 

product’s connectors 

The less of the connectors 

there are, the easier the 

product will be taken apart 

and be resembled. 

The type of the product’s 

connectors 

Demountable, movable 

connectors etc. are easily 

dissembled while a 

permanent joint can hardly 

be taken apart without 

destroying the product 

The quantity of the 

product’s part 

The more of the product’s 

parts there are, the lower of 

the efficiency of the 

cleaning, disassembling and 

reassembling will be. 

The shape of the product’s 

parts 

The stranger the shape of 

the product's parts are, the 

lower of the efficiency of 

the cleaning, disassembling 

and reassembling will be. 

The degree of the product's 

or its parts' standardization 

The higher of the product's 

or its parts' standardization, 

the easier it will be to 

Disassemble and 

reassemble the product. 
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      Zhiefeng et al., (n/a) have performed research on the issues 

related to remanufacturing using the aspects based on assessment 

system, the design parameters and the relation between two. 

Susumu Okumura (cited by Zhiefeng et al) has discussed about a 

design method based on the improvement of the product life 

which will reduce the environmental impact and determine an 

optimal design parameter vector of the strait. Figure 2 shows the 

design flow undertaken for remanufacturing design. Firstly 

remanufacturing analyses is done on the original design scheme 

and there by the key parameters on which the 

remanufacturability depends on. Those along with the constraints 

of the original design are used for the calculation of the object 

functions, which is then made to undergo optimization and 

subjected to the remanufacturability facturablity assessment 

system. This system consists parameters like Disassembling, 

classify examination, restoring and reassembling, which helps to 

calculate whether the design has been conducive to these 

parameters or not and hence an optimal design scheme is 

prepared. Authors has considered a case study about the input 

shaft parts of a QR type manual transmission system, they have 

considered conjunction disassembly and damage restoration as 

the two major design factors. Finally, the method was validated 

according to the design requirements of the product and it can be 

applied to various parameters.  

 

 
Figure 2.2 Remanufacturing Design flow ( Zhiefeng et al., n/a) 

 

      The common myth of considering remanufacturing as an 

isolated process has been challenged by the authors Barquet et 

al., (2013). They have progressively worked towards offering 

remanufacturing as a system rather than a process. Using cross-

analysis of the elements and characteristics of remanufacturing 

along with General System Theory they have proposed the 

creation remanufacturing system model using 6 elements 

namely; Design for remanufacturing, reverse supply chain, 

information flow in the remanufacturing system, employees’ 

knowledge and skills in remanufacturing, remanufacturing 

operation and commercialization of the remanufactured product. 

According to Andrue (cited by Barquet et al), the 

remanufacturable products have the following characteristics: 

      • The product contains a component or part that allows 

for its reuse. 

      • There is availability in the supply of such components 

or parts. 

      • The product and/or its parts can be disassembled and 

reused according to the original specifications. 

      • The product and/or its parts has high added value in 

relation to its market value and its original cost. 

      • The product and the process are stable. 

 

      After the extensive literature review by the authors, they 

conclude that by dividing the elements it became easier to 

understand and organize the remanufacturing system and that it 

was not intended to for masking the interactions. 

      Ketzenberg et al., (2003) have used the parts available from 

the disassembly and repair of used products for the creation of an 

entirely new product. They have considered a parallel 

configuration in which two separate lines, one for assembly and 

one for disassembly will be employed and with the use of new 

components along with the old ones received via disassembly, 

while in mixed configuration only one station is employed for 

carrying out the same work. This problem statement is studied by 

simulation on the assumptions that the analytic model includes 

infinite buffers and no remanufacturing yield loss. From the 

simulation the authors found that advanced yield information 

improves flow times, however in some instances it does lengthen 

the flow time. They concluded from their model and analysis that 

the parallel configuration is better than the mixed configuration 

when both the arrival and processing time for disassembly and 

remanufacturing are higher than that of assembly.   

      Jin et al., (2011) have considered a used version of a 

particular product and have performed analysis by separating 

them on the basis of different quality grades and demand class. In 

remanufacturing the returned products have different quality 

levels and the author considered a product which is made of m 

modules and each returned module has n quality levels and there 

are accordingly n demand class depending upon product quality 

levels. 

 

 
Fig 2.3 Reassemble-to-order system in remanufacturing 

environment (Jin et al,. 2011) 

 

      Example considered here are two demand classes: Higher 

quality and lower quality demand class. Demand of higher 

quality demand class can only be satisfied by assembly of two 

higher quality modules or a new product and demand of lower 

quality can be satisfied by assembly of two lower quality 

modules and if lower quality module is not available we need to 

decide whether to use high quality module or not. 

      Author formulates the problem according to Markov decision 

process (MDP). Fig. 2.4 and Fig. 2.5 shows whether to 

reassemble a product or not for different demand classes. Author 

also proposed a heuristic approach because as the number of 

components increases or number of quality grade increases 

computation of optimal policy will become problematic.   
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Fig 2.4 The structure of reassemble-to-order policy (demand 

class 1) (Jin et al., 2011) 

 

 
Fig 2.5 The structure of reassemble-to-order policy (demand 

class 2) (Jin et al,. 2011) 

 

      Romani et al., (2012) concentrates over the “design for 

remanufacturing” of a product. The product development team 

before manufacturing a product will test its degree of 

remanufacturability and for this metric based on property of 

thermodynamics i.e. entropy is used. 

      An equation is proposed by Shannon (Ramoni et al., 2012) to 

calculate entropy. Entropy is used to calculate disorder in the 

system. Lower entropy suggests orderly state and vice-versa.  

  
Where S = Entropy 

             Pi = Probability of occurrence of design parameters 

             N = possible outcomes (The functional requirements) 

F 

      or remanufacturing author determine the functional 

requirements [FR] of the product and these functional 

requirements are transformed into design parameters [DP].  But 

this transformation can cause uncertainty in the product because 

of remanufacturing operational variables [RV]. 

[FR]= [A] DP 

But RV causes uncertainty in DP’s 

DP= [B] RV 

Combining both the equations, we get 

FR = [A] [B] RV 

FR = [C] RV 

Where [C] = [A] [B] 

      If matrix [C] is diagonal then all DP’s and RV’s satisfy all 

FR’s. 

      Sabharwal et al., (2012) finds Cost Effective Index (CEI) of 

remanufacturing using Graph Theoretic Approach (GTA). Here 

they have first defined the primary remanufacturing parameters 

for their idea application. These parameters are as follows: 

Procurement Parameters 

NPP – Number of Procured Parts 

COP – Cost of Procured Parts 

QPP – Quality of Procured Parts 

TC – Transportation Cost 

Processing Parameters 

CAP – Capacity of remanufacturing System 

OC – Operating Cost 

IC – Inventory Cost 

FL – Flexibility of System 

Material Recovery Parameters 

PPR – Percentage of Parts Recovered 

CSD – Cost of Scrap Disposal 

CNP – Cost of New Parts 

Marketing Parameters 

AM – Availability of Market 

CP – Competition with other products  

FPQ – Final Product Quality 

AC – Advertising Cost 

Graph Theoretic Approach: 

 

      Interdependency of each sub parameter is calculated and then 

their cumulative effect on all of the system is represented by a 

single numerical value called CEI. 

      A Digraph consists of nodes (system parameters) directing to 

other nodes indicating interdependency. If parameter X has 

relative importance over Y, an arrow is directed from node X to 

node Y or vice-versa. More number of nodes makes digraph 

complicated, hence it is translated into a matrix. 

      In the matrix the diagonal element Dii indicates the 

importance of i
th

 parameter over system index. Off diagonal 

elements aij indicate relative importance of one over another. 

 

Qualitative measures of attributes Assigned Value of Di 

Exceptionally Low 1 

Extremely Low 2 

Very Low 3 

Below Average 4 

Average 5 

Above Average 6 

High 7 

Very High 8 

Extremely High 9 

Exceptionally High 10 

 

Table 2.2 Quantitative values assigned to attributes (Sabharwal 

et al., 2012) 
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Table 2.3 Quantitative values assigned to interdependence of 

attributes (Sabharwal et al., 2012) 

 

Digraphs and corresponding matrix formulation: 

 

 
 

Fig.2.6 Digraph of Main System Parameters (Sabharwal et al., 

2012) Fig.2.7 Matrix of Main System Parameters (Sabharwal et 

al., 2012) 

 
 

Fig.2.8 Digraph of Procurement Parameters (Sabharwal et al., 

2012) Fig.2.9 Matrix of Procurement Parameters (Sabharwal 

et al., 2012) 

 

 
 

Fig.2.10 Digraph of Processing Parameters (Sabharwal et al., 

2012)  Fig.2.11 Matrix of Processing Parameters (Sabharwal et 

al., 2012) 

 
 

Fig.2.12 Digraph of Material Recovery Parameters (Sabharwal 

et al., 2012) Fig.2.13 Matrix of Material Recovery Parameters 

(Sabharwal et al., 2012) 

 

Qualitative measures 

of interdependence of 

elements 

Assigned 

value of aij 

Qualitative measures 

of interdependence of 

elements 

Very Strong 5 Very Strong 

Strong 4 Strong 

Medium 3 Medium 
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Fig.2.14 Digraph of Market Parameters (Sabharwal et al., 

2012) Fig.2.15 Matrix of Marketing Parameters (Sabharwal et 

al., 2012) 

 

      From Table 2.4 and Table 2.5, the values are assigned to the 

matrix elements and Permanent Function (Rao 2007) is obtained. 

Maximum and Minimum values for every system parameter are 

as follows: 

 

 

Table.2.4 Maximum and Minimum value of System Parameters 

(Rao, 2007) 

 

      Using these values we calculate, CEIMAX and CEIMIN as given 

below: 

 

 
 

      Thus, what is concluded is that this technique includes both 

Qualitative and Quantitative parameters which help enhance the 

model accuracy. If the value is closer to the maximum value, 

remanufacturing can be considered and if value is closer to the 

minimum value means remanufacturing might have poor cost 

effectiveness. 

      Boustani et al.; sheds light on considering the use phase of 

new household appliances and remanufactured appliances and 

after comparison states that the net energy expend is equal even 

after economic benefits achieved in remanufacturing the 

products. 

      The examples used are refrigerators, cloth-washers and dish-

washers as of year 1991 to 2010 in the U.S. Overall assumptions 

made are as follows: Same lifecycle, working and end-of-life 

disposal mechanisms for both new and remanufactured products. 

Remanufacturing cost is negligible. Energy requirement for 

remanufacturing is null. 10% margin error for all analysis. 

Now, Life Cycle Inventory is as follows: 

LCINEW = Erm,new + Em,new + Eu,new  

LCIREMAN. = Ereman,old + Eu,old  

Where, 

Erm,new = energy used for raw material processing for new 

products. 

Em,new = energy used for manufacturing of new products. 

Eu,new = energy utilized by new products. 

Ereman,old = energy used for remanufacturing of old products. 

Eu,old = energy utilized by remanufactured products. 

 

 Energy New 

Unit 

(MJ/Unit) 

Energy 

Remanufactured 

Unit (MJ/Unit) 

Energy 

Savings 

(%) 

Clothes 

Washer 

1108194 1590310 -44 

Refrigerator 129886 170852 -32 

Dish 

Washer 

39459 44896 -14 

 

Table 2.5 Appliance Remanufacturing Life Cycle Energy 

Savings (Rao, 2007) 

 

      Author here suggests taking optimal decisions, i.e. to buy 

new or to buy remanufactured for saving energy and decreasing 

environmental impacts. 

Example: 

 

 
Figure 2.16 New Dishwasher Energy Consumption vs. 

Remanufactured Dishwasher Energy Consumption (Boustani 

et al., N/A) 

 

      The graph above gives yearly energy consumption 

comparison for the new and remanufactured dishwasher models. 

Parameter Maximum Value Minimum Value 

Procurement 41130 268 

Processing 16080 402 

Material Recovery 1230 24 

Marketing 23676 1869 
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The year 1991 model lies on breakeven line considering the 

Environmental Policy, Technological Improvement, etc. 

      Hence, what is concluded is that remanufacturing provides 

economic incentives to the consumers but is net-energy-

expanding end-of-life option. 

 

Model and Simulation 

      And components of the products or the product itself can be 

totally remanufactured. Figure 2.17 shows these flow 

progressions, whenever a new artifact comes to the end of its life 

cycle there are few constituents which have the potential to be 

directly reused, while some components can be recycled and the 

component due to which the whole product itself has botched or 

has come to the end of life cycle has to be discarded or reduced 

but there are a few components who’s specific life cycle is more 

than the products life cycle, these components can be made to 

undergo the process of remanufacturing. Our prime focus will be 

on the Design for Remanufacturing, in which the components are 

manufactured according to the key parameters which are 

generally responsible for product failure thereby increasing the 

life of the new product. 

      For our project we will be considering case study of two 

products; A Ceiling Fan and A Tower Fan. In this study we will 

be selecting few components which have the potential to be 

remanufactured, technology and economic models will be 

developed using various design procedures. Refer figure 2.18 for 

the various processes incorporated in our studies for model 

development. We will be considering few key parameters like 

material durability, corrosion resistance, fatigue life etc. A 

comparison will be shown between the remanufacturability 

indexes of the whole product against remanufacturability index 

of selected components. 

      Till now we have fixated upon the design for 

remanufacturing of individual components, further we 

contemplate the design process for the assembly of product. The 

design of product should be such that the disassembly and 

assembly can be carried out effortlessly, as 30% of the 

manufacturing time involves assembly of the product. The 

product to be manufactured should be made of material which 

can be cleaned easily and should not be damaged. To solve the 

purpose of up- 
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Fig 2.17 End-of-life strategies 

 

       Gradation we consider the development of technology in 

future and plan the design accordingly. Sustainability is another 

concept which has to be kept in mind during the designing of the 

product so as to decrease the environmental impact and to reduce 

the company’s carbon foot prints. Takahashi et al., 2012 have 

proposed an adaptive pull strategy for remanufacturing instead of 

the earlier mentioned pull strategy by Van der Laan and Teunter 

(Eur J Oper 

       Res 175(2): 1084-1102,2006), by doing so they 

consummated the production and reproduction rates. The 

effectiveness and performance has been determined by Markov 

analysis and from the analysis it came to light that the total cost 

involved in using adaptive pull strategy is 0-20% less than the 

pull strategy for remanufacturing. 

       Various techniques were employed with remanufacturing to 

facilitate its functioning, one of which is the creation of a linear 

programming model in a closed-loop supply chain. Using 

Taguchi experimental design technique and from the results 

obtained from Minitab 14 it was discovered that the Taguchi 

design played an integral part in cost savings (Subulan and 

Tasan, 2012). On a similar note, authors Neslihan ozgun demirel 

and Hadi Gokeen (2007) developed a mathematic model based 

on a numerical example but unlike Subulan and Tasan they have 

focused upon the transportation and the location issues for 

disassembly and collection facilities.  

       Taking the leading IT equipment’s as the case study authors 

Kernbaum et al,. 2009 have approached remanufacturing by 

using the data acquired from the equipment’s specification and 

designing the process later. The process design is based on the 

various steps involved in remanufacturing i.e. by conducting trial 

runs on sample products. 

       Lu et al., (2013) have developed and studied plasma 

transferred arc (PTA) forming system. This technology is useful 

in remanufacturing of wore out parts and in forming new parts. 

With the help of this technology several metal parts were 

remanufactured such as cast iron parts and titanium alloy parts.  

The above figure shows power supply unit, powder feed and 

cooling unit and operating mechanism, etc. This system can 
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remanufacture parts made of noble metal alloy with heat-

strengthened process such as steam turbine blade etc. The author 

took example of an engine cylinder with damaged thrust face. 

PTA powder remanufacturing technology was used to repair the 

damaged part and the test results demonstrated that the deposited 

layer has austenitic structure without any chill.  

technology. Unlike the rapid prototyping which creates the new 

part this technology will repair the damaged part. The process 

includes preheating of the damaged part which has to be 

remanufactured. Then a comparison is done between the 

damaged part and CAD model of the part. Then remanufacturing 

forming path plan takes place and then the part is remanufactured 

by rapid remanufacturing forming done by GMAW surfacing 

process 

 
Fig 2.18 Design Process for Remanufacturing 

 

 
Figure 2.19 Self developed PTA forming remanufacturing 

system (zhu, 2013). 

Zhu (2013) concentrates over remanufacturing the damaged 

part with the help of Robotic GMAW. 

 

 
Figure 2.20 Rapid Remanufacturing forming system based on 

Robotic GMAW Surfacing (zhu, 2013) 

 

       Furthermore the material of construction for the surface and 

other important parts which should have properties like high 

wear resistance and high toughness, tough type and wearable 

type metal cored wires are developed. The GMAW forming 

offers several advantages like high efficiency and low cost but 

the technology lacks in the areas like performance and precision.   

McMahon et al. suggest practicing eco-design of products. 

McMahon et al. with reference of Iijomah et al. and findings of 

workshops held at UK, as a part of their research find design and 

manufacturing approach to facilitate remanufacturing. 

Key remanufacturing barriers according to them are: 

1. Consumer acceptance. 

2. Scarcity tools and techniques. 

3. Poor remanufacture ability of current products. 

 

       Therefore, their idea focuses on differentiating between 

remanufacturing, reconditioning, repair and using workshop 

results, pin-point the design features hindering and promoting 

remanufacturing. 

 

       The workshop had been divided into three parts: 

1. Introduction Session: 
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       This session provided the basic idea of remanufacturing to 

the workshop participants like, identification of Product features 

and Product characteristics. 

2. Group Activity: 

       First session involved categorizing of products into 

remanufactures ability, recondition ability and repair ability. 

Second session involved using supply products, analyzing and 

finding solution. 

3. Final Sharing: 

       This session involved display and explanation of the above 

procedure to the other groups. 

       The remanufacturing concept according to Iijomah et al. is: 

       Finally, the conclusion of the workshop was avoiding 

inclusion of features obstructing remanufacture able design of the 

product such as; 

1. Non-durable material 

2. Non-separable joining techniques 

3. Cost prohibitive features 

4. Features requiring banned methods 

 

       Biswas et al., (2013) shows the comparison of new, 

remanufactured and repaired refrigeration and/or air-conditioning 

Western Australian small and mid size enterprises compressors 

in terms of global warming. 

       The compressor used here is 20 HP Bitzer compressors. 

       The Life Cycle Assessment is carried out to assess the 

carbon-saving benefits of repaired compressors over 

remanufactured and new compressors but does not take into 

account the product use, disposal and recovery. 

 

The guidelines followed for LCA are: 

1. Goal definition:  

       It is to determine and compare economic and environmental 

(Green House Gas emissions) impacts of repaired, 

remanufactured and new compressors. 

2. Inventory analysis: 

 

       LCI considers the amount of input and output in compressor 

life cycle. 

       Ex.: All the input-output in repairing or remanufacturing the 

compressor in a specific scenario. 

3. Impact assessment: 

       Carbon footprint of repaired, remanufactured and new 

compressor are measured in terms of GHG emissions and 

converted into CO2 equivalent using Simparo 7.2 software. 

4. Interpretation: 

       3 types of repairing scenarios here are- 

       Scenario 1 – repairing with valve plate replaced (1% parts 

replaced) 

       Scenario 2 – repairing with oil pump replaced (3.5% parts 

replaced) 

       Scenario 3 – repairing with terminal block replaced 

 

 

 

 

 

 

 

Repairing 

Scenario 

GHG emission mitigation by 3 repairing 

scenarios (%) 

Remanuf. 

Scenario 1 

Remanuf. Scenario 2 New 

1. -8 29 92.5 

2. 94 96 99.6 

3. 96 97.4 99.7 

 

Table 2.6 GHG emission mitigation comparison( Bikwas et al., 

2013) 

 

       Therefore, remanufacturing is beneficial in scenario 1 than 

repairing in terms of CO2 footprint and economically (carbon tax) 

else repairing is preferred over remanufacturing or new 

compressor manufacturing. 

 

 
 

Fig 2.21. Compressor Life and Expected Life (Bikwas et al,. 

2013) 

 

       Hence, it was concluded that from a short term point of 

view, repairing is more beneficial but lifetime durability also 

matters, so from a long term perspective remanufacturing is a 

better option. 

 

III. AIM AND OBJECTIVE 

       To create the link between design and remanufacturing by 

design in the context of remanufacturing, product design 

detailing for remanufacturing and practices of design for 

remanufacturing. Comprehend the related manufacturing 

processes and linking it with product design for successful 

remanufacturing. To recognize how the design for 

remanufacturing leads to the increased innovation and 

environment friendly development and economically beneficial 

and finally Designing product with enhanced product life cycle 

and more suitable for multi life cycle. 
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Abstract- In today’s enterprise environment, Security is a big 

issue for everybody. Methods such as cryptography, VPN, etc 

have been developed to secure the network channel and have a 

complete privacy over the Internet, among them the use of, 

encryption, firewalls, and virtual private networks is also very 

common. To this era of technology Intrusion detection has come 

up with new expectations. Intrusion detection system also 

commonly called as IDS provides a complete protection to the 

system from attack, compromise, and misuse. It is also most 

commonly used for monitoring network activities. For 

understanding and improving the performance and security of 

our cyber infrastructure, Network traffic monitoring is 

considered as an essential function. 

 

I. INTRODUCTION 

Problem statement 

      Security is considered a major issue in today’s 

enterprise environment. An Intruder can infect the package by 

adding some signatures This intrusion can be detected by 

applying IDS. As networking technologies and services have 

evolved rapidly due to massive expansion of WWW, GRID, 

peer-to-peer networks, accurate network traffic monitoring is 

essential to optimize the efficiency of our cyberspace and ensure 

the security.  

 

B. Network traffic monitoring 

 What is it?? 

      Network Traffic Monitoring (NTM) is a network analytic 

tool that observes local area network usage and provides a 

statistical display of the uploads and the downloads in an 

network. The main purpose of NTM is monitoring the I/P traffic 

between the LAN and the Internet.  

      NTM is a essential function for improving and understanding 

the security and performance of our cyber infrastructure. 

 

C. Intrusion Detection System (IDS) 

      Intrusion Detection System is a packet filtering device used 

to monitor traffic based on predefined set of rules or pattern. It 

inspects traffic and looks for any suspicious behavior pattern. If 

any suspicious activity is detected it stores the I/P address and 

alarms the user with a warning.  

 

II. LITERATURE SURVEY 

A. Basic Terminology 

 

 Signatures 

      A signature is a pattern or a form of predefined code that one 

looks for inside a data packet. By using signatures various kinds 

of attacks can be detected. A signature can be present in any part 

of the packet, which may depend upon the type of attack.  

      The Intrusion Detection system completely depends on 

signatures to identify an intrusion. 

      Some of the IDS which are vendor specific need timely 

updates of the signatures from the server in order to detect a new 

attack.  

 

 Intrusion  

      Intrusion is an unauthorized access to an network or a 

system, in which the attacker usually intent to access the privacy 

of the user.  

 

 Network Traffic 

      It is the traffic generated by incoming and outgoing packets 

in a network. 

 

B. Types of Intrusion Detection system 

 

 IDS based on network 

      Network intrusion detection system is the system that 

monitors intrusions on the network. Various techniques such as 

pattern matching, anomaly detection etc are used to detect the 

intrusion. The most popular among many is the signature pattern 

matching in which the network data is compared with the stored 

data. The stored data is nothing but a pre-known attack 

technique.  

 

 IDS based on host system 

      Host based intrusion detection system is the system in which 

both (the network & the host system) is monitored for any 

suspicious activity. It not only check the data packets that may be 

going in and out of the system, but it also keeps any eye on the 

internal file system and keeps a log of the suspicious processes. 

Techniques such as SANDBOX etc are used by these systems.  

 

C. Pattern matching technique  

      As the name suggests pattern matching technique works on 

intrusion detection based on pattern matching. A signature of a 

known attack is first stored in the database of the system. Once a 

packet is received, it monitors the signature based on the 

information stored in the system database. If the signature 

matches the information of the database, the packet is considered 

as suspicious and is immediately dropped by the system.  

A. 
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      All most all intrusion detection systems works on signature 

matching technique. Any packet that doesn’t match the signature 

is marked as Safe by the system.  

      Pattern matching technique is less flexible but easy to deploy. 

In most of the IDS, the packet is only examined if the particular 

packet is linked with a particular service or more precisely 

destined for a particular Port of the system. For instance, the 

system will fire an alarm for those packets that are destined for 

the PORT NO – 1234 and the payloads of which have the string 

“hacker”.  This lets the system to vulnerable to the packets that 

can move (for instance Trojan Horse). 

      The above example of patter matching is of course very 

simple one but extension to this is also simplistic. One can also 

include start and end point in the packet for which the system 

will apply pattern matching technique.  

 

D. Traffic Monitoring Tool 

      Traffic Monitoring tool is the networking tool that is used to 

examine usage of local area network and provide a statistical data 

of uploads and downloads in a network. Monitoring tool is 

usually used to monitor I/P traffic between the LAN and the 

internet. It is a network diagnostic system that is used to monitor 

local area network and provide a statistical display of the same.  

The data can be further used to improve the network efficiency. 

Other problems such as locating the down server, receiving 

incorrect work request etc can also be removed.  

 

E. Why do we need it??                                            

      When a packet is received by the system, it may contain 

malicious data. A powerful IDS is needed to identify these 

packets drop them immediately. Network monitoring tool can 

also be used to check the integrity of the packet. 

 

III. PROBLEM STATEMENT 

      The most common technique used in IDS is pattern matching. 

Pattern matching works on the technique that signature of a 

known attack is first stored in the database of the system. Once a 

packet is received, it monitors the signature based on the 

information stored in the system database. If the signature 

matches the information of the database, the packet is considered 

as suspicious and is immediately dropped by the system. The 

IDS not only check the data packets that may be going in and out 

of the system, but it also keeps any eye on the internal file system 

and keeps a log of the suspicious processes. 

      Network Traffic Monitoring (NTM) is a network analytic 

tool that observes local area network usage and provides a 

statistical display of uploads and downloads in a network. The 

network display monitor displays following information: 

 Source address of the system that sends frame to the 

network. 

 The protocol that was used to send the frame. 

 Destination address of the system where the frame will 

be received. 

 Data of the message that is sent. 

 

      Capturing is the process by which a network monitor collects 

the information. All the information is stored by default in 

capture buffer. Also, one can apply restrictions on the 

information to be captured by the system and the data to be 

displayed on the monitor.  

 

A. Functional requirement  

      The software to be developed should perform following 

functions: 

 Sniffing of all the incoming and outgoing packets of the 

host machine. 

 Detect intrusion attacks on the host with the use of 

pattern matching. 

 After detection the application should alert the user 

about the unusual behavior or attack. 

 The application should be able to block the traffic to and 

from the system which is found malicious.  

 

B. Feasibility study 

Feasibility comprises of following: 

1. Technical feasibility  

2. Economical feasibility 

3.  Efficiency  

4. Operational feasibility 

5. Reliability  

 

1. Technical feasibility 

      Technical feasibility determines whether the application or 

system can be developed with existing resources and skills. The 

application should be flexible to adapt to any change so that it 

can be expanded further. 

 

2. Economical feasibility 

      Economical feasibility determines whether the application 

can be implemented with given limited resources and if it is 

worth spending. Cost benefit analyses is done to find the 

economical feasibility of the project.  

 

3. Efficiency  

      Efficiency is evaluated by measuring the degree to which 

system makes optimal use of resources to perform desired 

function.  

 

4. Operational feasibility 

      Operational feasibility determines whether the application 

operates according to the requirements specified by the user. It 

also determines whether it will work under any circumstances. 

 

5. Reliability 

      Reliability determines the ability of the application to avoid 

failures and if they occur then how to recover from them. It is 

basically a measure of frequency and severity of failures.  

 

C. System design: UML Use case diagram 

1) Actors: 

 Network: It represent a collection of machines 

connected to the host machine and passes the packets 

from one machine to another.  

 IDS: it takes packets from the network, analyzes them 

and finds intrusion. 
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 System owner: System owner is the client accessing 

services from the server.  

 

2) Use Cases: 

 

 Packets:  All the I/P packets in the network come to IDS 

for analyses.  

 Alert system: Alerts the system owner if intrusion is 

detected.  

 Pattern recognition: It carries out the task of pattern 

matching from the known pattern of attacks saved in 

database. 

 Log In: It authenticates the user and activates the IDS.  

 

NETWORK

LOGIN

PACKETS
IDS

DATABASE

INTRUSION DETECTION

PATTERN RECOGNITION

ALERT SYSTEM
SYSTEM OWNER

 

IV. PLATFORM USED 

A. Visual C++ 

      Visual C++ is a powerful front end GUI tool which is used to 

develop application programs. The interface consists of 

integrated set of menus, tools, windows, directories, etc that 

allow the user to create, refine and test the application from one 

place.  

      The added advantage of visual C++ is its inbuilt Microsoft 

foundation class libraries. By using these classes one can create 

windows, sockets, forms etc. These libraries are included to 

reduce the overhead of developer in creating windows and 

interfaces and so that he can concentrate on application 

development.  Moreover visual C++ also supports network 

programming with given access to the network interface card 

(NIC).  

      Visual C++ being an object oriented language also supports 

features such as polymorphism, encapsulation etc. 

 

B. WinPcap 

      It is a freeware which is used for direct network access under 

windows. WinPcap provides architecture for network analyses 

and packet capturing for win32 platform. It includes following 

features: 

 Kernel level packet filter 

 Low level dynamic link library( packet.dll) 

 System independent and a high level library( wpcap.dll) 

 

      In order to directly handle the network traffic WinPcap have 

a low level view. WinPcap can facilitate:  

 Raw packet capturing 

 Filtering the packets according to the set of rules 

defined by the user. 

 To gather statistical data related to network traffic. 

 

V. IMPLEMENTATION 

A. Network traffic analyzer 

      The window for network traffic analyzer is as follow: 

 

 
B.  Communicating with client 

Client will be ready to receive the file. 

C.  Sending file 

The file is sent and acknowledgement is received. 

D. Pattern Match 

 

      If the pattern is matched, then the file is dropped by the user 

system. 

 

VI. CONCLUSION 

      Host based intrusion detection system not only check the data 

packets that may be going in and out of the system, but it also 

keeps any eye on the internal file system and keeps a log of the 

suspicious processes. Traffic monitoring tool is the networking 

tool that is used to examine usage of local area network and 

provide a statistical data of uploads and downloads in a network. 

It is supported by all windows based operating system. With 

network traffic monitoring one can easily filter the content and 

focus on the required data.  
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      A well composed statistical data is very helpful in 

understanding the network performance and also can be used to 

fix bugs that may be present in a network.  
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Abstract- This study sought to investigate the use of Internet 

based systems to monitor the stock of antiretroviral drugs in 

level4 public hospitals. The said Internet based systems is 

currently geared towards keeping medical records and resupply 

decisions. In order to come up with this investigation this study 

was carried out using the following objectives.  First was to 

investigate how the use of internet based systems can monitor 

stock levels of antiretroviral drugs. Secondly was to determine 

how obsolescence of antiretroviral drugs can be controlled using 

Internet based systems. Thirdly was to examine how Internet 

based systems can influence record keeping of antiretroviral 

drugs.  

        This study made use of inventory control theory and 

descriptive research design; target population for this study was 

made up of all the thirteen levels 4 hospitals in Kisii County. A 

total of thirty nine officers was issued with the questionnaire, but 

only thirty questionnaires were returned and this is what was 

used for analysis. Purposive sampling was used as only the 

procurement managers, stock controllers and the dispensing 

officer were issued with questionnaires as they have the have 

first- hand information on antiretroviral drugs in their facilities.  

        The findings from the data and interpretation of the 

responses revealed that those hospitals that have adopted Internet 

based systems have achieved better stock control. Thus they 

should be adopted to solve stock control challenges such as stock 

levels, obsolescence and record keeping of antiretroviral drugs in 

level 4 public hospitals in KisiiCounty.  

 

Index Terms- ADOPTION,INTERNET-BASEDSYSTEMS, 

MONITORING, STOCK, ANTIRETROVIRAL DRUGS, 

LEVEL4PUBLICHOSPITALS,KISIICOUNT,YKENYA   

 

I. INTRODUCTION 

ccording to WHO(2011) HIV/AIDS is a global pandemic. 

This implies that those who are infected are many and 

therefore their need for antiretroviral drugs is high. The number 

of people receiving antiretroviral drugs has increased 

considerably in the recent years and is expected to grow in 

coming years (Schouten, 2011).  A major challenge is to 

maintain uninterrupted supplies of antiretroviral drugs and 

prevent stock out. Reliable supply chains are needed to ensure 

that there no interruptions in treatment.  

       To ensure that all those patients who need these drug access 

them considerable energy and money have been spent trying to 

achieve universal access to treatment for HIV( 

UNAIDS,2012).This is part of a wider objective to provide 

universal access (15 million people on treatment) by 2015 as 

agreed in 2010. In spite of to the efforts that are being mae still 

many patients has not been able to access these drugs. These 

because the stock control of antiretroviral drugs is faced by a 

number of challenges. One is improper stock levels (Vawda& 

Variawa, 2012) say that lack of adequate supply of antiretroviral 

medication has been one of the challenges documented. Two is 

obsolescence according to WHO (2011) in order to be cost 

effective, accurate forecasting of the necessary quantity of drugs 

is needed. Over purchasing of antiretroviral drugs can put strain 

on money and storage space and may lead to wastage of drugs 

with limited shelf-life. 

       In Kenya HIV/AIDS has been declared a national disaster 

since 1999.  The number of people receiving the antiretroviral 

drugs has been on the rise. The Government of Kenya in 

conjunction with the donors has put considerable efforts to 

ensure that patients access these drugs. Despite the efforts to 

ensure adequate supply the major setback lies in poor stock 

control. According to the Kenya Health Information System 

strategic plan 2009-2014; the use of internet based systems in 

Kenya healthcare sector is primarily limited to the records 

keeping and resupply decisions to health facility. However 

according to the e-health strategic plan 2011-1017 Kenya’s 

healthcare players have not fully embraced the use of internet 

based systems like their financial counterparts in their service 

delivery options and reach. 

       Antiretroviral drugs are expensive, because of this programs 

and streamlining their pipelines (eliminating levels) and reducing 

lead times and review periods; thus they can minimize the 

quantity of buffer stock that needs to be maintained at facility 

levels and central warehouses. In some cases facilities review 

their stock status and place orders on monthly basis; they are 

provided with one month buffer stock. According to WHO 

(2011) in order to be cost effective, accurate forecasting of the 

necessary quantity of drugs is needed. 

       The cycle of providing antiretroviral drugs is information 

based; therefore poor coordination of the necessary information 

is the major cause of the unavailability of these drugs to people 

who need them. Despite many improvements the limited 

availability of ARVs continues to be reported as a major 

constraint to scaling up programs  

       As countries move to rapidly scale up comprehensive 

HIV/AIDS programs, it is critical that adequate and continuous 

availability of diagnostics medicines and other pharmaceuticals 

be ensured at the point of service. Stock outs or irrational use of 

ARVs can result in treatment interruptions that can quickly lead 

to treatment failure and the development of drug resistance. 

       Stock outs continue to be major constraints in HIV and TB 

programs. The WHO Report on Global HIV/AIDS Responses 

published in 2011 stipulates that out of the 118 countries 

reporting information on ARVs stock out, 45 countries (38%) 

A  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      215 

ISSN 2250-3153  

www.ijsrp.org 

reported that they experienced one ARV stock out episode at the 

health facility level in 2010. The AIDS medicines and 

Diagnostics Services (AMDS) in collaboration with the Global 

Fund and other AMDS partners organized two capacity building 

workshops on procurement and supply management to prevent 

stock outs and over stocks of HIV products. 

       In Kenya, the use of internet to control stock of antiretroviral 

drugs through the computerized Logistics Management 

Information System (LMIS) was originally solely used for 

resupply decisions at KEMSA and did not consider the 

information needs of different managers and policy makers. 

Generally the LMIS monitors stock levels throughout the supply 

chain, calculates reorder quantities for individual facilities, 

provides data for estimating future demand in the system and 

identifies facilities requiring supervision(John2007).  

       In Kenya HIV/Aids has been declared national disaster in 

1999. This was because people infected and/or affected were 

increasing at an alarming rate. In attempting to prolong the 

lifespan of the people infected, the Government of Kenya 

partnered with donors for the supply on the antiretroviral drugs. 

The stock control of these antiretroviral drugs has faced a 

number of challenges such improper record keeping, poor stock 

levels, obsolescence ,irregular access of antiretroviral drugs by 

patients and rollout of antiretroviral therapy (Vawda & 

Variawa,2012). In addressing these challenges, the Government 

of Kenya has adopted the use e-health systems. According to 

Kenya health sector strategic plan for health information system 

2009-2014, Internet based systems are being implemented in 

health institutions including level 4 hospitals. The study by 

Fuchao (2011) focused on mobile personal health care systems 

for patients with diabetes shows that internet based systems are 

being adopted for monitoring patients. For example use of online 

patients’ medical records. However the adoption of Internet 

based systems in monitoring the stock of antiretroviral drugs in 

level 4 hospitals in Kisii County remains untapped, hence the 

focus of this study. The objectives used were: 

       1. To examine use Internet based systems in monitoring 

stock levels of antiretroviral drugs in level 4 public health 

institutions in Kisii County. 

       2.To determine how obsolescence of antiretroviral drugs can 

prevented using Internet based systems in level public health 

institutions in Kisii County  

       3.To examine how Internet infrastructure influence record 

keeping of antiretroviral drugs in level 4 public health 

institutions in Kisii County 

       The government in conjunction with the donors and Non-

Governmental Organizations (NGOs) are doing all they can to 

ensure the availability of ARVs to people living with HIV/AIDS. 

This study is focused on ARVs because of the following reasons 

firstly ARV drugs are particularly high-value items therefore 

regulatory mechanisms must be secured to avoid misuse or 

misappropriation. Two ARV treatments are complex to use and 

monitor. Three ARVs can easily be inappropriately prescribed or 

misused with little health gain and potentially adverse public 

health consequences such as development of drug resistance. 

And four interruption of the drug supply may have serious 

repercussions for patient care and overall program efficiency. 

ARV drugs require a good supply chain management because 

they are costly, generally have short shelf life, require long life 

use so they should be continuously available and also require 

strict adherence by the patient so as to minimize development of 

resistance. 

       This research was done in Kisii county Kenya.A county 

system is the new administrative structure according to 

theKenya’s new constitution 2010. Kisii County is number 47 

found in South West Kenya. This County 13 level 4 hospitals 

which are distributed in the 7 constituencies. 

 

II. LITERATURE REVIEW 

       This chapter discussed the literature related to Internet based 

systems for monitoring stock control of antiretroviral drugs in the 

healthcare service delivery. It particularly focusedon analyzing 

the features of the internet that makes it suitable to monitor the 

stock levels of antiretroviral drugs. Two examining how internet 

based systems can help to solve stock control problems of 

antiretroviral drugs such as improper stock levels, obsolescence 

and poor record keeping. This study made use of inventory 

control theory. Under conceptual framework this study has three 

variables; the independent variable is internet,dependent variable 

is stock control and the mediating variable. 

 

2 .1. Theoretical Framework 

       This research made useof Inventory control theory. Horst 

(2011)  argues that regardless of the type of inventory in question 

inventory requires storage and there is always a cost associated 

with the storage. This theory is concerned with all actions related 

to the storing of items and the consequences both positive and 

negative Levi (2004). The benefits will include the problems that 

will be avoided by making use of the internet to control stock of 

antiretroviral drugs such as overstocking, obsolescence, stock-out 

and record keeping. 

       One of the most common applications of inventory control 

theory is in the determination of the optimal quantity of 

inventory to be held. There are several mathematical models in 

use that can act as a useful tool in inventory control. These 

models strive to balance storage costs with order costs; the cost 

of shortage is also considered. While inventory control theory 

tend to be short-sighted regarding the non- monetary costs of 

storage, and it makes assumptions regarding future demand and 

delivery that could not be known , inventory control theory is 

still a cost- saving tool, and is still considered part of good 

business practice in a firm.   According toWangechi (2011) 

internet is a channel with the capability to communicate directly 

with the relevant audiences regardless of their location as long as 

they can access the facility. It is a network of networks that 

consist of millions of private, public, academic, business, and 

government networks, of local to global scope, that are linked by 

a broad array of electronic, wireless and optical networking 

technologies (Wikipedia). Internet will be used as a form sharing 

the necessary information required by the various channel 

members in their effort to provide ARVs to people living with 

HIV/AIDS.  

       As countries move to rapidly scale-up comprehensive 

HIV/AIDS programs, it is critical that adequate and continuous 

availability of diagnostics medicines and other pharmaceuticals 

be ensured at the point of service. Stock outs or irrational use of 

ARVs can result in treatment interruptions that can quickly lead 
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to treatment failure and the development of drug resistance. 

Despite many improvements the limited availability of the ARVs 

continues to be reported as a major constraint to scaling up 

programs. The major challenges being experienced in the stock 

control of ARVs include improper stock levels, obsolescence and 

poor record keeping. With the use of the internet these problems 

can be solved. Approaches/ Tools of internet that can be used to 

control stock of ARVs include barcoding, electronic data 

Interchange, Radio Frequency Identification, Vendor/Supplier 

Managed Inventory, and Enterprise Resource Planning. For the 

said internet to operate the following aspects are necessary; these 

are Internet accessibility and infrastructure 

       Internet access in Kenya is widespread. In all cities and most 

towns, public internet computers can be found. Only in very rural 

areas may have to do without. Rates are usually low: typically 1 

shilling per minute (CCK, 2012). If Internet is cheaply affordable 

all over the country it means that antiretroviral drugs supply 

chain partners can easily exchange the information required 

among the channel members. 

       The internet infrastructure is an array of remote hardware 

and software working to send and receive information to various 

systems (Wisegeek2013). According to USAID/Kenya (2012) 

83% out of the 600,000 Kenyans on antiretroviral treatment are 

treated in sites that use Antiretroviral Dispensing Tool (ADT). 

The dispensing tool is valuable resources that allow pharmacy 

staff to keep track of patient information and records on the 

antiretroviral drugs being prescribed and dispensed. 

       The following aspects of Internet based systems will be used 

for the purpose of this study to show how internet based systems 

can monitor the stock levels of antiretroviral drugs in healthcare 

institutions. These are (Lysons 2007) argues that with increasing 

computerization, plain language description of products and 

services need to be replaced by codes that are usable in all trade 

and industry sector worldwide. The EAN’s (International Article 

Numbering System) was established in 1977 and provides a 

unique and unambiguous numbering system that enables items to 

be identified anywhere in the world. These numbers are 

represented by bar codes, a pattern of wide and narrow black 

bands and alternating white spaces that a computer reads with the 

aid of an optical scanner or wand. 

       According to Article Numbering Association (ANA) 

publication the benefits of bar coding include fast and accurate 

data capture at every point in the supply chain including goods 

received, warehousing, dispatch and point of sale, Better more 

timely management of information, Less stock holding and less 

waste, Greater responsiveness to trade customers, The ability to 

automate warehousing, Better  control over distribution and 

storage, Fewer errors in recognition of goods, Improved 

company to company communications throughout the supply 

chain and also one standard for use to avoid conflicting demands. 

According to the benefits of barcoding listed above, this type of 

internet based system can help solve the challenges of stock 

control of antiretroviral drugs it can offer timely management 

information. Barcode scanners can be used to notify stock 

managers on the stock levels, what quantity to order and when. 

Barcoding internet systems can enable an institution to have a 

vendor managed inventory in which stock control is left to the 

supplier. 

       Baily et.al.,2008) defines stock control as refer to the 

policies and procedures which systematically determine and 

regulate which thing are kept in stock and what quantities of 

them are stocked. Stock control, otherwise known as inventory 

control, is used to show how much stock you have at any one 

time, and how you keep truck of it. Efficient stock control allows 

an organization to have the right amount of stock in the right 

place at the right time.  

       Every participant in a supply chain whether manufacturer or 

vendor prefer to reduce stock and yet maintain customer service 

so as not to lose customer due to non -availability of goods. 

Insufficient ARVsat any stock point be it at KEMSA, Central 

warehouse, regional warehouses or even the authorized health 

facilities can be very critical in the sense that PLWHS cannot get 

the medication when they need them. A typical supply chain 

consists of multiple items and stock points where each stock 

point has a customer and a supplier operating within the law of 

demand and supply. The typical decision made at a stock point 

decides when and how much is to be reordered. The internet can 

play a very important role in stock control as the system will be 

able to(i)to record how many of a particular items is in stock 

(ii)have an order of when new orders of a specified product are 

due to be delivered(iii)to search for the details of the supplier e.g 

name, address, phone number(iv)hold minimum and maximum 

stock levels(can warn them when minimum stock level is 

reached (v)automatic reordering when minimum stock level 

reached and (vi)update stock records when deliveries are made 

       In order for to be able to control stock of antiretroviral drugs 

it is important for the managers to understand the various stock 

levels. Riley 2012 classify stock levels into the following  

        (i) maximum stock: The most stock that the firm is willing 

or able to hold 

        (ii) minimum stock: this is the stock below which it is felt to 

be unsafe for the firm to operate 

        (iii) Re-order level: the point at which the firm will re-order 

the stock 

        (iv) Re-order quantity: This is the number of new items that 

will be bought in when stock fall to the re-order levels 

       The primary concern in the management of stock control 

must be to provide the right condition at the price, price and time. 

This means that control procedures should 

-retain stock appropriate levels 

-safeguard stock against loss or misuse 

-ensure that stock is duly accounted for. 

 

       The lack of coordination causes confusion and stock outs at 

many antiretroviral treatment clinics, often forcing patients to 

switch to other regimens- not for medical reasons, but because of 

supply-chain failures. In addition to interrupting treatment, drug 

stock outs increase the risk that the virus will become resistant to 

treatment.(USAID/WHO 2010) 

       According to Baily et.al.,(2008) obsolescence is the state of 

being which occurs when an object, service or practice is no 

longer wanted even though it may still be in good working order. 

Obsolescence frequently occurs because a replacement has 

become available that has got more advantages than the 

inconvenience to repurchasing the replacement. Antiretroviral 

drugs just like any other drugs are not immune to obsolescence 

this is because the AIDS virus becomes resistant to the drug 
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forcing the patient to change the regimen. At other times the 

patient may develop adverse side effects forcing the patient to go 

for the less toxic regimen. In the two scenarios it means that 

there will be stock of drugs that are already in a pharmacy but the 

patients who were supposed to use them cannot due to one 

reason or the other they changed the regimen. 

       Antiretroviral are supplied to the health facility based on its 

requisition. The supply is based on push system. Obsolescence 

will therefore be inevitable in the sense antiretroviral drugs like 

any other drug can become obsolete owing to the fact that virus 

become resistant to the drugs due to overuse. At other times a 

patient might develop serious side effects forcing the health 

officer to change the drug for another one. Therefore what 

happens to these drugs that have already been ordered it is in 

store but the patient cannot it use it. It ends up becoming obsolete 

Record keeping is a very important management tool in any 

organization. Records that are kept by stock controllers show 

which products and materials are transferred into and out of the 

storeroom(Baily.et.al 2008). The balance is used to indicate 

when reordering is needed and can also be used to highlight 

pilferage and other losses that are not accounted for.One 

weaknesses of the supply chain evaluation of antiretroviral drugs 

is in record keeping, including incomplete or inaccurate data on 

the consumption (GAO) 2013.   

       In this study there are three moderating variables these are e-

health policy, Kenya public procurement Act and the donors that 

can also contribute to stock control 

 

This Act applies with respect to  

        (i)Procurement by a public entity  (ii) Contract management 

(iii)Supply chain management, including inventory and 

distribution ; and (iv)Disposal by a public entity of stores and 

equipment that are unserviceable, obsolete or surplus 

       According to Cap 27 of this Act subsection 3 each employee 

of the public entity and each member of the public entity shall 

ensure, within the areas of responsibility of the employee or 

member, that this Act ,the regulations and any directions of the 

authority are complied with.Subsection4 stipulates that 

contractors, suppliers and consultants shall comply with the 

provisions of the Act and regulations. These two subsections will 

ensure that the managers and the staff that are dispensing ARVs 

to the patients do not sell the drugs to the private sector or the 

black market. This will caution against the problem of under 

stocking as well as overstocking. 

       The Act also ensures that contracted suppliers supply ARVS 

according to the country set standards. This will caution the 

problem of obsolescence in that there is the expected shelf-life 

that the ARVs should meet when they are being procured.This 

Act leaves the accounting officers with no other option than 

complying with it or face legal action. 

       The World Health Organization (2009) defines e-health as 

the combined use of electronic communication and information 

technology in the health sector. In practical terms e-health is the 

means of ensuring that the right health information is provided to 

right person at the right place and time in a secure, electronic 

form to support the delivery of quality and efficient healthcare. 

E-health policy stipulates that the medical staff should observe 

integrity at their work places by ensuring that the limited 

available health resources are utilized well to deliver effective 

service to the patient. This policy cautions the staff against 

selling ARVs to the black market or the private sector hence 

inconveniencing the patients. 

       According to Kenya operational Plan Report (2010) the 

United State is the predominant donor to HIV intervention in 

Kenya. The United Kingdom Department for International 

Development (DFID) is the next bilateral donor and the World 

Bank is the largest multilateral funder. Other development 

partners active in international cooperation Agency, the German 

Development Corporation, the Gates Foundation and the Clinton 

foundation. Improved coordination is covered and does not miss 

treatment even when there have been interruptions in government 

supplies. Donors demand higher levels of accountability 

including special reporting and other documentation (John 2008). 

This special characteristic influence how they are managed. This 

could be one of the reasons leading to better stock control of 

antiretroviral drugs. 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      218 

ISSN 2250-3153  

www.ijsrp.org 

 
 

III. METHODOLOGY 

       This chapter presented a detailed description of research 

methodology. It  specifically discussed the research design, target 

population, sampling procedure, instrumentation, validity of the 

research instruments, reliability of the research instrument, data 

collection procedure, ethical consideration and data analysis 

techniques. 

       This study was conducted through descriptive research 

design. The central feature of descriptive research design is the 

systematic collection of data in standardized form from an 

identifiable population or representative sample. This research 

design provided rigorous and replicable procedure for 

understanding relationships. It determines whether and to what 

degree a relationship exists between quantifiable variables. 

       The research design is the most appropriate because a lot of 

data was collected within a short period of time and at the same 

point in time(Kothari,2009), information from widely scattered 

respondents can be obtained, analyzed, patterns extracted from it 

and comparisons made. It also provided information concerning 

the degree of relationship between variables being studied. In this 

section the research concentrated on the issues of target and 

accessible population, the sample and sampling techniques. The 

target population of this studyconsisted of all the level 4 health 

institutions (district and sub-district hospitals) in kisii county 

Kenya which are thirteen in total. From each hospital three 

participants will be issued with a questionnaire. These 

participants are the pharmacy in-charge(procurement officer), the 

pharmacist(stock controller) and the nurse at the patient support 

Centre.      

       This research was based on purposive sampling. In 

purposive sampling the researcher decided who to include in the 

sample based on their typicality. This technique was used to 

collect focused information; it selected typical and useful cases 

only  in order to come with the right  analysis. Purposive 

sampling will also be appropriate for this study because not all 

health worker officials deal with antiretroviral drugs but only the 

selected three from each of the level 4 hospitals. 

       This describes the instruments were used and to collect the 

data. For this study a questionnaire was used. A 

questionnairewas appropriate for this study because it captured 

more varied information for comparison. The questionnaire was 

geared towards answering the three research objectives and 

questions. The questionnaire was presented with exactly the 

same wording and in the same order to all respondents, they were 

printed and hand delivered to the respondents. This method 

allowed the respondents to fill the questionnaire at their 

convenient time and they will be collected after three days. 

       Analysis is the processes of converting data into meaningful 

statements. Separation of data into its constituent parts or 

elements was done to describe the component parts separately 

and in relation to the whole, Oso and Onen [2005]. Data was 

edited and coded and presented in form of tables. 

 

IV. RESEARCH FINDINGS  

       The overall result of from the study is presented in the tables 

below. Thirty nine questionnaires were given to the respondents. 

The questionnaire can be found in appendix 1. Five participants 

did not return the questionnaire. Four questionnaires were not 

filled and hence they are not used in this analysis.  

       Section A of the questionnaire required the respondents to 

answer four questions. The aim of this section was to gather the 

demographic data about the respondents. The result is as shown 

in the table below. 
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Table 4.1 Responses on demographic data 

Question                                        Category                                    Responses 

 

Sex                                                 Male                                            20 

                                                       Female                                        10 

Age                                                20-25                                           0 

                                                       26-30                                           5 

                                                       31-35                                           5 

                                                       36-40                                           7 

                                                       41-45                                           8 

 Above 45                                   5 

 

                                                                               

Level of education                        Certificate/Diploma                      25 

                                                       Bachelors                                      5         

Masters & PHD                             0       

 

Control of Stock Of antiretroviral drugs 

Table 4.2Antiretroviral stock control responses 

Question                                                                Category                                     Responses 

 

(i) How is stock control of antiretroviral                Manual                                            24 

drugs carried out in your institution?                        Internet-aided                             6 

(ii) How would you rate you current method of stock control of antiretroviral drugs? 

Very Successful         Successful           Don’t Know         Unsuccessful           Very Unsuccessful  

  6                               0   0                           4                          20 

 

Stock levels of antiretroviral drugs 

Table 4.3 Stock levels of antiretroviral drugs responses 

Question                                                          Category                                           Responses 

 

.(i)Do you  always maintain the right                No20 

Stock levelsof  antiretroviral drugs in Yes  10 

your health institution? 

(ii) How would you rate Internet based 

systems in monitoring stock levels? 

Very successful    Successful       Don’t Know       Unsuccessful      Very Unsuccessful 

  20                        10                       0                          0                             0 

 

                                                                                       

 

 Obsolescence 

Table 4.4obsolescence of antiretroviral drugs responses 

Question                                                                      Category                                      Responses 

 

(i) Are there times when antiretroviral drugs           Yes                                    21 

expire (obsolescence) in your health institution?           No                                                   9 

(ii) How would you rate Internet based systems in  

Controlling of obsolescence?                                      

Very Successful             Successful         Don’t Know          Unsuccessful         Very Unsuccessful 

  21                                    6                         3                                  0                           0   
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 Record Keeping 

Table 4.5 Record keeping of antiretroviral drugs responses 

Question                                                                               Category                                          Responses 

 

(i) Are you able to always  to keep all the              Yes                           8   

records of antiretroviral drugs in your hospital?                       No                                    22 

(ii) How would you rate Internet based system  

In influencing record keeping? 

Very Successful       Successful            Don’t Know          Unsuccessful         Very Unsuccessful 

21                           7                       2                      0                     0 

 

                                                  

V. DISCUSSION OF RESULTS 

Demographic Data 

Level of education            Certificate/ diploma      Bachelors      masters &phd           Total 

                                             F      %                         F        %         F       %                      F    % 

 

25   83                      5     17       0       0                      30      100 

 

Work Period (years)            Below 1 year1-5           6-10        11-15       Above 15years    Total 

                                             F      %                    F    %           F   %       F   %         F    %                  F   % 

 

s                                           0    0                          10   33         6    20       4   14      10  33           30   100 

 

KEY: F= Frequency   %= Percentage 

 

       Out of the 30 respondents  25are certificate /diploma holders, 5 are degree holders; this was important for this research as it  

ensured that at least the respondents had knowledge of stock control hence they were able to give appropriate responses for this study.  

       The thirty respondents had for a period ranging between 1-10 years; this was important for this study as the respondents could 

easily identify the past and the current challenges facing stock control of antiretroviral drugs. 

Stock control of antiretroviral drugs using the current method 

Stock control                VS              S                  DK                    US                VUS             T 

                                        F    %       F    %          F      %           F      %               F    %         F     % 

 

Success rate                      6   20      0     0           0     0             4       13             20  67        30   100                  

 

KEY: VS= Very Successful   S=Successful  DK= Don’t Know 

US=Unsuccessful   VUS= Very  Unsuccessful 

 

       According to table 4.2 twenty four of the respondents said that stock control of antiretroviral drugs in their hospitals is carried out 

manually(paper-based) while only six make use of the Internet based systems. In rating the success rate of the current method of stock 

control the respondents expressed the following views: 6(20%) said that it was very successful,four(13%) said it was very 

unsuccessful and twenty(67%) said that it was very unsuccessful. The high rate of unsuccessful stock control can be attributed to use 

of paper based stock control method. Only those hospitals that have adopted Internet based systems are able to successfully control 

stock of antiretroviral drugs. 

 

Internet based systems and Stock Control of antiretroviral drugs 
Stock Control         VS            S            DK           US               VUS             T 

F    %        F   %      F    %        F   %           F    %         F    % 

 

Stock levels   20   66.6    10  33.3 0   0        0    0            0      0         30   100 

Obsolescence               21   70       6   20     3  10       0    0            0       0        30   100 

Record Keeping21  70      7   23.3     2   6.6     0   0            0        0        30   100 

 

KEY: VS= Very Successful  S= Successful  DK= Don,t Know  

US= Unsuccessful  VUS= Very Unsuccessful T= Total 
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a) Stock-levels 

       According to table 4.3Twenty out of thirty respondents 

(66.6%) said they were not able to maintain the right stock level 

which concurs with the study of Vawda &Variawa (2012) which 

state that improper stock levels is one of the challenges facing 

stock control of antiretroviral drugs. 10(33.3) of the respondents 

said that they were able to maintain the right stock levels. This is 

because they make use of Internet based systems. The 

respondents ratingon use of Internet based system to monitor the 

stocklevels they rated it as follows: Twenty (66.6%)expressed 

the view that internet based systems can be very successful, 

10(33.3%)successful.  The views expressed by the respondents 

are in agreement with USAID/Kenya (2013) which argues that 

hospitals that have adopted Internet based systems have been 

able to maintain the proper stock levels of antiretroviral drugs. 

These Internet based systems the pharmacy staff are able to 

forecast when to order drugs and in what amount; preventing 

overstocking/ under-stocking and disruption of treatment. This is 

in contrast to the scenario which was there before the adoption 

and is the case in those hospitals that have not adopted.Thus 

Internet based systems can monitor stock levels of antiretroviral 

drugs. 

 

b) Obsolescence 

       According to table 4.4twenty one(70%) of the respondents 

experience obsolescence while nine(30%) said that they did not 

experience obsolescence in their hospitals of antiretroviral drugs 

,they attributed this to the adoption of Internet based systems. If 

Internet based systems were adopted to control obsolescence of 

antiretroviral drugs in their hospitals they rated it as 

follows;twenty one(70%) of the respondents stated that can be 

very successful, 6(20%) stated it can be successful and 3 (10%) 

said they did not know. Thus Internet based systems help stock 

control managers to identify the old stock and the new stock. 

Internet based systems such as barcode to scan ensures that the 

product is legitimate and safe. These codes prevent counterfeit 

pharmaceutical products and even fraudulent unsafe items from 

getting into customers hands 

 

c)Record keeping 

       According to table 4.5 eight (26.6%) respondents said that 

they were able to keep good records since the adoption of 

Internet based systems ; twenty two(73.3%) said they had poor 

record keeping in their hospitals ; this is because they still rely on 

the Daily Activity Register- a thick book- in which they log in 

dispensing information which make it hard for them to track 

information and generate records in a timely manner . The 

respondents rated  Internet based systems influence on record 

keeping as follows:21 (70%) out 30 expressed the view that 

barcoding can be very successful  ,7(23.3%) said it was 

successful, 2(6.7%) said they don’t know. Their rating is in line 

with USAID (2012) which argues that Internet based systems is a 

valuable resource that allows pharmacy staff to keep track patient 

information and records on the antiretroviral drugs prescribed 

and dispensed. Based on this finding USAID by December 2012 

ensured that 83% of the patients in Kenya are treated in sites with 

these systems for easier and faster record keeping. 

 

 

VI. CONCLUSION 

       The first objective of this study was to examine how Internet 

based systems can monitor stock levels of antiretroviral drugs in 

level 4 public hospitals in Kisii County. Data analysis and 

interpretation of questionnaire responses from the67% of the 

officers from hospitals revealed that stock levels of antiretroviral 

drugs in level 4hospitalswere not properly maintained. These 

findings indicate that hospitals that have adopted Internet based 

systems are able to maintain proper stock levels  as opposed to 

those that have not.  

       The second objective was to determine how obsolescence of 

antiretroviral drugs in level 4hospitals in Kisii County can be 

controlled through Internet based systems. Theanalysis and 

interpretation of data70% of the responses revealed that hospitals 

were not able to control obsolescence of antiretroviral drugs. 

30% of the responses revealed that they were able to control 

obsolescence because they had adopted Internet based systems. 

From the findings it shows that when deciding on the methods of 

stock control internet accessibility should be taken into 

consideration. This findings answered research question number 

two of this study. 

       The third objective was to examine how Internet based 

systems can influencethe record keeping of antiretroviral drugs in 

level 4hospitals in Kisii County. Data analysis and interpretation 

of the 73% responses revealed that hospitals relied on paper 

based record keeping which is cumbersome. 90% of the 

responses agreed that with implementation of Internet based 

system (infrastructure) proper  record keeping can be achieved. 

Internet infrastructure should be put into consideration when 

deciding on record keeping systems of stock control.  This 

answers research question number three. 

       This study analyzed the adoption of internet based systems 

for monitoring the stock of antiretroviral drugs in level4 public 

hospitals in Kisii County. It was intended to advise officers from 

level 4 hospitals Kisii County  the reasons as to why they should 

adopt Internet based systems in order to overcome the challenges 

facing stock control of antiretroviral drugs. These challenges 

include improper stock levels, obsolescence and poor record 

keeping. Despite the increase in use of Internet based systems 

their potential remains untapped in level 4 hospitals in Kisii 

County.The study specifically soughtto first examine how 

Internet-based systems can used to monitor stock levels of 

antiretroviral drugs in level 4 public hospitals Kisii County. 

Secondly was to determine how obsolescence of antiretroviral 

drugs can be controlled by Internet based systems. Thirdly was to 

examine how Internet based systems can influence record 

keeping of antiretroviral drugs.  

       The findingsfrom the responses given by the officers 

established that there is poor stock control of antiretroviral drugs 

in level4 hospitals in Kisii County. However, the hospitals that 

have adopted Internet based systems expressed the views that 

Internet based systems are very crucial stock control. In view of 

these findings, the study concludes that the use of Internet based 

systems can play a very important role in stock control of 

antiretroviral drugs as a result they can help to control stock 

levels, obsolescence and record keeping of these drugs. 
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    Abstract- Principal Component analysis (PCA) is one of the 

statistical methods employed in image compression. Presented 

paper deals with four different types of PCA algorithms those are 

2D-PCA, 3D-PCA, 2D -Kernel PCA (2D-KPCA) and 3D-

KPCA. A comparative study is made for all four types of PCA 

based on their PSNR values. These algorithms are also tested on 

several standard test images. It has been found that the quality of 

reconstructed image of 3DKPCA is better than other types of 

PCA based image compression. 

 

    Index Terms- Image compression; 2D-PCA; 3D-PCA; 2D-

KPCA; 3D-KPCA. 

 

I. INTRODUCTION 

Image compression deals with minimizing the number of bits 

required to represent an image. The aim of image compression is 

to reduce the number of bits while keeping the quality and 

resolution of reconstructed data close to the original data. By 

using this process the data/image can be easily transmitted and 

stored. Several algorithms may be used for the compression 

process. By choosing a proper compression algorithm not only 

the storage requirement is reduced but the overall execution time 

also reduces. PCA can be approached by using a mathematical 

tool called Singular Value Decomposition (SVD). In the next 

sections the relation between PCA and SVD has been explained. 

Principal Component Analysis also known as Karhunen-Loeve 

or Hotelling transform [2] - PCA is a simple linear transform 

type technique. This method reduces the data size. A reduced 

data makes computation easier and faster. So, this is an efficient 

technique in data compression. PCA has been used over several 

areas s.a. signal processing, image processing, statistics, neural 

networks, and data mining etc. PCA is an optimal dimension 

reduction technique that minimizes the mean square error 

between the original images and their reconstructions for any 

given level of compression. [2]. By reducing dimension 

computational cost and noise reduces.  The traditional PCA 

works on 1-dimensional vectors. In this scheme the 2D data must 

be converted into a 1D vector form. This results in the problem 

of dealing with high dimensional vector space. This will also 

cause over-compression of original data and degradation in 

image quality. To solve this dimensionality problem, Jian Yang 

et al. [3] proposed an approach known as 2-Dimensional 

Principal Component Analysis (2D-PCA). This is another linear 

dimensionality reduction method used for image compression. In 

this method the data sample matrix is not converted to a set of 

vectors but a covariance matrix is constructed with the help of 

2D data sample matrices directly. So, the eigenvectors of the 

covariance matrix is directly computed. This reduces the size of 

covariance matrix and easily an accurate covariance matrix is 

evaluated. This also improves the computational efficiency and 

takes less time to determine the corresponding eigenvectors. By 

using this type of approach the problem of over-compression can 

be alleviated. However, there still remains variety of problems in 

2D-PCA which can be eliminated by using 3D-PCA. 2D-PCA 

uses generalized singular value decomposition which is limited 

to two matrices while 3D-PCA utilizes the concept of 

multidimensional array. However, if the image has complicated 

structures which cannot be solved in a linear subspace, non linear 

dimensionality reduction technique can be used. Kernel principal 

component analysis (KPCA) is a true nonlinear extension of 

PCA. 

 

In this paper, four different PCA algorithms are compared. The 

paper is organized as follows: In section 2, 2D-PCA and 3D-

PCA are reviewed. In section 3, 2D-KPCA and 3D-KPCA are 

discussed. Section 4, contains experiments and results. Finally, 

conclusions are presented in section 5. 

II. 2D AND 3D-PCA , A BREIF REVIEW  

2.1 1D-PCA 

2D-PCA (Yang et al., 2004), is performed on the two 

dimensional image. 2D-PCA is used to overcome the limitations 

of classical PCA. 2D-PCA is PCA performed on the rows of all 

the images, which considers the spatial information of the rows 

of the images but ignores the spatial information of the columns 

of the images [4]. This technique can be achieved better 

performance than conventional PCA in image compression when 

the number of principal component is big. The ortho-normal 

vector of 2D-PCA is obtained by using SVD. This will cause a 

major reduction in the size of the reconstructed image. So, it can 

be said that, SVD and PCA are the common techniques for 

analysis of data reduction. Based on its name SVD can be 

applied to a singular matrix. PCA is intimately related to this 

type of mathematical tool. This tool is used to extract principal 

components [6]. So, it will describe how to apply PCA in image 

compression. But the drawback of 2D-PCA is that more 

coefficients are required to represent the image in the 2D-PCA 

subspace. Furthermore, it can be noted that 2D-PCA gives good 

result as compared to 1D-PCA still it is not giving a satisfied 

result and it cannot support the multidimensional data set or 

image. Since 2D-PCA is using singular value decomposition and 
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it only deals with two dimensional tensors and so, it cannot 

support multidimensional tensors or data.  Also, higher order 

tensors of the image are neglected due to the linearity of 2D-

PCA. 

 

2.2 3D-PCA 

The above mentioned difficulties can be avoided by introducing 

three dimensional PCA (3D-PCA). This type of PCA scheme is 

then compiled by using the Higher Order SVD (HO-SVD). HO-

SVD is the generalization of SVD into higher order tensors. For 

clarity of 3D-PCA the concept of HO-SVD has to be understood 

and then the 3-dimensional PCA scheme was formulated [3]. 

HO-SVD is higher order decomposition with similar properties 

of SVD. This technique is applied to each dimension of vector 

but not to the dimension of sample number, so that the principal 

eigenvector matrices are generated. In this paper HOSVD has 

been successfully applied to image compression. This technique 

provides efficient result than the 1D-PCA and also 2D-PCA. 

III. KERNEL PCA AND IT’S VARIANTS 

This subsection describes the principles of nonlinear type PCA. 

Various types of kernel techniques are generalized in order to 

form major types of nonlinear PCA known as Kernel Principal 

Component Analysis (KPCA).  This has been proposed by 

Schölkopf et al., 1998. [5]. KPCA maps the sample data set onto 

a high- dimensional feature space using the kernel function. 

Then, KPCA performs a classical linear PCA on the kernel 

function. In contrast to linear PCA, KPCA is capable of 

capturing part of the higher-order statistics which are particularly 

important for encoding image structure [kpca2]. This technique 

avoids explicitly constructing the covariance matrix in feature 

space. KPCA algorithm is summarized below in few steps.  In 

the first step the dot product of the matrix A using kernel 

function is determined 

= k ( , )                           (3.1) 

  

Then the Eigen vectors from the resultant A matrix is calculated 

and then normalize with another function. In the final step the 

test point projection on to Eigen vectors using kernel function is 

calculated.  
 
3.1 Kernel Based 2D-PCA  

 

Almost similar to KPCA, a nonlinear mapping without explicit 

function is performed which is known as Kernel based 2D-PCA 

(2D- KPCA). This type of mapping is performed on each row of 

all the image matrices [8]. The implementation of kernel based 

method works more efficiently than other types of above 

explained methods. Just like KPCA, 2D-KPCA also uses the dot 

product but of the high dimensional feature vector. This makes 

the method different from KPCA. The kernel method achieves 

this type of mapping implicitly. Also, this method incurs very 

limited computational overhead. Kernel based 2D-PCA is 

implemented by using KPCA. The kernelization of 2D-PCA will 

give a great help to model the nonlinear structures in the input 

data. This method makes use of the nonlinearity of principle 

components [8]. The mathematical intuition behind the 

construction of the 2D-KPCA matrix is SVD. Using SVD, the 

reduction of data is well suited to analyze 2D-KPCA. SVD is 

also known as a low-rank approximation. Similar to 2D-PCA, 

2D-KPCA also does not support multidimensional data. This is 

the main limitation of 2D-KPCA.  

 

3.2 Kernel Based 3D-PCA  

 

The limitation of 2D-KPCA is eliminated by introducing the 

concept of Kernel based 3D-PCA. 3D-KPCA effectively extracts 

the nonlinear features instead of projecting the image on to the 

subspace. Both 2D-KPCA and 3D-KPCA are belongs to 

unsupervised feature extraction technique. As discussed earlier in 

3D-PCA, the same HO-SVD concept is also used in this part. 

This HO-SVD method computes the othonormal spaces 

associated with the different modes of a tensor. In this work HO-

SVD is built from several SVDs. As previously discussed HO-

SVD also possess strikingly analogous properties than SVD. 

Now, we came to know that this explained technique provides 

more prominent result than the rest of the prior PCA based image 

compression that has been described in the above sections. 

 

IV. EXPERIMENTS AND RESULTS 

 

To be able to carry out the implementation and evaluation of the 

algorithms we use MATLAB codes. The experiments are 

performed on the standard gray test 8-bit images like Lena, 

Cameraman, Pepper, Barbara. The size of all four images is 

512×512.The results are discussed and to know the quality of 

image the peak signal-to-noise ratio (PSNR) is taken as a 

measure. The PSNR is the ratio between a signal's maximum 

power and the power of the signal's noise. By using the PSNR 

values the quality of reconstructed images is best described. 

Mathematically, PSNR is defined as: 

    

(4.1) 

where 255 is the peak signal value,  and are the pixel 

intensities for the original and the reconstructed image. Here the 

image is of size  where  for each image. All 

tables and graphs from the experiments are given below.  

 

 

 

 

 

The original gray images are given here: 
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                a                                                   b 

 

 

 

 

 

               
                  c                                                 d                         

Fig.1. a) Lena, b) Cameraman, c) Pepper, d) Barbara 

 

 

 

Tables I-IV compare different PCA algorithms (2D-PCA; 

3D-PCA; 2D-KPCA; 3D-KPCA) under consideration, applied to 

Lena, Cameraman, Pepper and Barbara images. Out of the four 

images, in all four cases 3D-KPCA algorithm showed highest 

PSNR values (in db). 

 

TABLE I.  PSNR VALUES FOR COMPRESSED IMAGES USING 2D-PCA 

PCs 
Lena 

Camera

man 

Pepper Barbar

a 

30 28.54 33.07 27.57 31.32 

60 29.23 34.11 28.33 31.93 

90 29.87 35.30 29.17 32.58 

100 30.08 35.73 29.47 32.81 

 

 

TABLE II.  PSNR VALUES FOR COMPRSSED  IMAGES USING 3D-PCA 

PCs 
Lena 

Camera

man 
Pepper 

Barbar

a 

30 43.23 43.34 38.40 43.50 

60 46.32 47.43 42.49 47.58 

90 51.19 55.38 50.45 55.54 

100 53.68 61.40 
56.47 

 
61.56 

TABLE III.  PSNR VALUES COMPRESSED IMAGES USING 2D-KPCA 

PCs 
Lena 

Camera

man 
Pepper 

Barbar

a 

30 66.75 64.14 57.91 64.36 

60 72.77 68.16 59.64 68.51 

90 85.78 75.87 61.81 76.74 

100 
90.86 81.48 62.67 

 
83.23 

TABLE IV.  PSNR VALUES FOR COMPRESSED IMAGES USING 3D-KPCA 

PCs 
Lena 

Camera

man 
Pepper 

Barbar

a 

30 67.42 73.60 89.93 93.96 

60 64.52 67.62 71.93 74.58 

90 56.98 59.99 63.83 64.41 

100 
64.32 68.88 73.54 

 
75.63 

 

In tables I-IV, the effect for principal components has been 

studied. It can be seen that the PSNR values performance 

improves, on the whole, with the increase in the size of the 

principal components. Next a graphical variation of these PSNR 

values is presented. Fig. 4.2 depicts the PSNR values achieved 

by the four algorithms for the Lena image, Fig. 4.3 for the 

Cameraman image, Fig. 4.4 for the Pepper image, and Fig. 4.5 

for the Barbara image. 

 
Fig.4.2 The peak signal-to-noise ratio (PSNR) for different PCA 

algorithms as a function of the principal components for the Lena 

image. 
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Fig.4.3 The peak signal-to-noise ratio (PSNR) for different PCA 

algorithms as a function of the principal components for the 

Cameraman image. 

 

Fig.4.4 The peak signal-to-noise ratio (PSNR) for different PCA 

algorithms as a function of the principal components for the 

Pepper image. 

 
Fig.4.5 The peak signal-to-noise ratio (PSNR) for different PCA 

algorithms as a function of the principal components for the 

Barbara image. 

 

V. CONCLUSION 

PCA is basically a technique to represent the future vector in the 

lower dimensionality space. So, by considering all the pixel 

values of image as the feature vector, we are getting better 

representation of image. The result obtained by using the 

different PCA algorithms and KPCA algorithm for image 

compression are found impressive. By looking at the PSNR 

values of these algorithms, it is clear that 3D KPCA performs 

better than all of these algorithms. PSNR values for Cameraman 

image gives better result in all the linear PCA algorithms 

whereas these values for  Barbara image gives better result in 

case of KPCA algorithms.  
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Abstract – India has long been recognized as a nation well 

endowed in natural mineral resources. India is ranked 4th 

amongst the mineral producer countries, behind China, United 

States and Russia, on the basis of volume of production. It is an 

extremely important sector and contributes significantly to our 

Gross Domestic Product. As our country India rather whole 

world is moving towards track of energy efficiency, one should 

have idea of how  energy efficiency in every electrical system 

starting from power generation, power transmission, power 

distribution to the energy consumer load centre’s can be 

achieved. It is very essential and pertinent not only for country’s 

economic development but also for achieving Sustainable 

environment. In this paper concept of preliminary electrical 

energy audit, methodology of audit, results and findings of 

preliminary audit of mineral based industry has been discussed. 

 

Index Terms - Electrical energy audit, preliminary audit, energy 

bills and major power consuming areas. 

 

I. INTRODUCTION 

Energy is the capacity of a physical system to perform work. 

Energy exists in several forms such as heat, kinetic or 

mechanical energy, light, potential energy, electrical or other 

forms. Energy is the ability to do work and work is the transfer of 

energy from one form to another. We have almost exploited Coal 

and other fossil fuels which have taken three million years to 

form, are likely to extinct for future generation. For sustainable 

development, we need to adopt energy efficiency measures. The 

term energy audit is commonly used to describe a broad 

spectrum of energy studies ranging from a quick walk-through of 

a facility to identify major problem areas to a comprehensive 

analysis of the implications of alternative energy efficiency 

measures sufficient to satisfy the financial criteria of 

sophisticated investors. The fundamental goal of energy 

management is to produce goods and provide services with the 

least cost and least environmental effect. The term energy 

management means many things to many people. 

 

There was drastically increase in energy consumption in India 

and around world also and it has to be checked by any means [1].  

Increasingly in the last several decades, industrial energy audits 

have exploded as the demand to lower increasingly 

expensive energy costs and move towards a sustainable future 

have made energy audits greatly important. Their importance is 

magnified since energy spending is a major expense to industrial 

companies (energy spending accounts for ~ 10% of the average 

manufacturer's expenses). This growing trend should only 

continue as energy costs continue to rise.  

 

While the overall concept is similar to a home or residential 

energy audit, industrial energy audits require a different skill set. 

Weatherproofing and insulating a house are the main focus of 

residential energy audits. For industrial applications, 

weatherproofing and insulating often are minor concerns. In 

industrial energy audits, it is the HVAC, lighting, and production 

equipment that use the most energy [2]. 

Today, 85% of primary energy comes from non-renewable and 

fossil sources (coal, oil, etc.). These reserves are continually 

diminishing with increasing consumption and will not exist for 

future generations. In this paper we study Methodology of energy 

audit, procedure to carry out preliminary electrical audit and 

results and major findings of preliminary electrical audit of 

mineral based industry i.e. mining industry. My research areas 

are energy audit, electrical safety audit and energy management 

in industries with special focuses on mining industries. Currently 

I am doing energy audit and energy management in metal mining 

industries. 

II. ELECTRICAL ENERGY AUDIT 

As per the Energy Conservation Act, 2001, Energy Audit is 

defined as "the verification, monitoring and analysis of use of 

energy including submission of technical report containing 

recommendations for improving energy efficiency with cost 

benefit analysis and an action plan to reduce energy 

consumption" [3]. 

An energy audit, therefore, is a detailed examination of a 

facility’s energy uses and costs that generates recommendations 

to reduce those uses and costs by implementing equipment and 

operational changes [4]. The essential step to the energy 

efficiency improvements is the performance of an energy audit  

[5]. Extensive attention is given to understanding not only the 

operating characteristics of all energy-consuming systems, but 

also situations that cause load profile variations on short and 

longer term bases (e.g. daily, weekly, monthly, annual) [6]. 

2.1. Type of Energy Audit 

The type of Energy Audit to be performed depends on [3]: 

 Function and type of industry 

 Depth to which final audit is needed, and 

http://ijsrp.org/
http://en.wikipedia.org/wiki/Industry
http://en.wikipedia.org/wiki/Energy
http://en.wikipedia.org/wiki/Sustainable


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      228 

ISSN 2250-3153  

www.ijsrp.org 

 

 Potential and magnitude of cost reduction desired 

Thus Energy Audit can be classified into the following two 

types. 

i) Preliminary Audit 

ii) Detailed Audit 

2.2. Benefits of Audit in Industrial Facilities: 

1. Financial benefits which contribute to reduction in 

operating costs or an increase in the profits of 

organization. These must be assessed against cost of 

implementation of energy efficiency measures. 

2. Operational benefits that assist the management of 

industrial site improve the comfort, safety and 

productivity. 

3. Environmental benefits like reduction in CO2 

concentrations or other green house gases and emissions 

[7]. 

4. It was also found that correct decision-making depended 

on accurate energy audit data. In order to improve the 

quality and efficiency of the energy audit, the 

government should establish an energy-information-

sharing platform among the enterprises [8]. 

2.3. Preliminary Energy Audit Methodology  
The preliminary audit (alternatively called a simple audit, 

screening audit or walk-through audit) is the simplest and 

quickest type of audit. It involves minimal interviews with site-

operating personnel, a brief review of facility utility bills and 

other operating data, and a walk-through of the facility to 

become familiar with the building operation and to identify any 

glaring areas of energy waste or inefficiency. 

 

The preliminary analysis helps the energy auditor to better 

understand the plant by providing a general picture of the plant 

energy use, operation, and energy losses. This effort provides 

enough information to undertake any necessary changes in the 

audit plan [9]. 

 

Preliminary energy audit is a relatively quick exercise to:  

 Establish energy consumption in the organization  

 Estimate the scope for saving  

 Identify the most likely (and the easiest areas for 

attention  

 Identify immediate (especially no-/low-cost) 

improvements/ savings  

 Set a ‘reference point’  

 Identify areas for more detailed study/measurement  

 Preliminary energy audit uses existing, or easily 

obtained data  

 

2.3.1. Benchmarking: 

Benchmarking can be a useful tool for understanding 

energy consumption patterns in the industrial sector and also to 

take requisite measures for improving energy efficiency [2].The 

impossibility of describing all possible situations that might be 

encountered during an audit means that it is necessary to find a 

way of describing what constitutes good, average and bad energy 

performance across a range of situations. Benchmarking mainly 

consists in comparing the measured consumption with reference 

consumption of other similar buildings or generated by 

simulation tools to identify excessive or unacceptable running 

costs. As mentioned before, benchmarking is also necessary to 

identify buildings presenting interesting energy saving potential. 

An important issue in benchmarking is the use of performance 

indexes to characterize the building [2]. These indexes can be: 

 Comfort indexes, comparing the actual comfort 

conditions to the comfort requirements; 

 Energy indexes, consisting in energy demands divided 

by heated/conditioned area, allowing comparison with 

reference values of the indexes coming from regulation 

or similar buildings; 

 Energy demands, directly compared to “reference” 

energy demands generated by means of simulation 

tools. 

2.3.2. Initial Site Visit and Preparation Required for 

Auditing 

An initial site visit may take one day and gives the Energy 

Auditor/Engineer an opportunity to meet the personnel 

concerned, to familiarize him with the site and to assess the 

procedures necessary to carry out the energy audit. During the 

initial site visit the Energy Auditor/Engineer should carry out the 

following actions: - 

 Discuss with the site's senior management the aims of 

the energy audit. 

 Discuss economic guidelines associated with the 

recommendations of the audit. 

 Analyze the major energy consumption data with the 

relevant personnel. 

 Obtain site drawings where available - building layout, 

steam distribution, compressed air distribution, 

electricity distribution etc. 

 Tour the site accompanied by engineering/production 

[3]. 

2.3.3. The main aims of visit  

 To finalize Energy Audit team 

 To identify the main energy consuming areas/plant 

items to be surveyed during the audit. 

 To identify any existing instrumentation/ additional 

metering required. 

 To decide whether any meters will have to be installed 

prior to the audit e.g. KWh, steam, oil or gas meters. 
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 To identify the instrumentation required for carrying out 

the audit. 

 To plan with time frame. 

 To collect macro data on plant energy resources, major 

energy consuming centers. 

 To create awareness through meetings/ programme [3]. 

 

III. CASE STUDY OF MINERAL BASED INDUSTRY 

on strictly following the guidelines given by Bureau of energy 

efficiency and literature available regarding process, 

methodology and procedure of preliminary electrical energy 

audit, Preliminary electrical energy audit was carried out at 

mineral based industry i.e. (let us say) Mining Industry A.  

 

3.1. Data analysis 

On rigorous study of historical data and easily available data 

available with industry regarding energy bills, power factor, and 

maximum demand following results were presented. 

 

Table 1: Comparison of Annual Summary of Energy Bills 

from 2007- 2009 

 

Details  2009 2008 2007 

Compressor 23,41,680 23,61,141 24,23,839 

Vertical shaft 8,94,552 9,27,192 8,56,056 

Ventilation fan  31,08,982 26,75,809 29,68,056 

STP 4,92,364 5,59,201 4,99,767 

Underground 

mines 

49,01,221 52,32,010 54,44,945 

Workshop 

mechanical 

10,82,999 13,02,377 12,16,897 

Workshop 

electrical 

57,003 67,275 64,051 

Colony  31,78,536 31,26,360 30,54,910 

others 6,46,435 6,34,615 6,13,761 

Total  1,67,03,772 1,68,85,980 1,71,42,282 

Maximum 

demand 

3760 KVA 3880 KVA 3906 KVA 

Power factor 

(Cos ɸ) 

0.935 lag 0.932 lag 0.936 lag 

 

Note: all values in above table are in Electrical Units (Energy 

units) 

 

Table 2: Comparison of Annual Summary of Energy Bills 

from 2010 - 2012 

 

Details 2012 2011 2010 

Compressor 23,91,090 25,82,092  25,89,520 

Vertical shaft 8,99,244 8,91,684 9,34,416 

Ventilation 

fan  

30,14,220 30,95,379 34,36,182 

STP 5,28,702 5,43,077 5,45,525 

Underground 

mines 

49,59,299 49,60,144 48,49,475 

Workshop 

mechanical 

12,76,985 11,62,133 9,88,088 

Workshop 

electrical 

67,222 61,166 52,008 

Colony  36,81,810 32,89,500 31,25,820 

Others 6,44,346 6,07,917 6,53,769 

Total  1,74,62,918 1,71,93,092 1,71,74,803 

Maximum 

demand 

3890 

KVA(industry 

meter) 

3780 (state 

board meter) 

4050KVA 

(industry 

Meter) 

3456 KVA 

(industry 

meter) 

Power factor 

(Cos ɸ) 

0.920 

lag(industry 

meter) 

0.916 lag (state 

board meter) 

0.934 lag 0.955 lag 

 

Note: all values in above table are in Electrical Units (Energy 

units) 

 

Note: In above Table others consists following sections 

 Mines office 

 GM office 

 Central stores 

 Ventilation shaft office 

 CISF office 

 Lightning plant area 

 Pumping surface 

 Canteen 

 Auto section 

 Fire station 

Table 3: Power consumption details month wise for the year 

2009-12: 

 

Month 2009 2010 2011 2012 

January 13,81,182 13,88,712 14,14,824 14,91,756 

February 12,62,970 12,73,830 13,45,482 13,89,366 

March 13,41,012 13,74,756 14,52,054 14,34,300 

April 13,21,542 14,10,948 13,71,348 13,91,100 
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May 14,23,182 14,14,914 14,23,674 15,14,286 

June 14,70,630 14,21,184 14,57,724 14,76,312 

July 15,74,490 14,94,450 15,30,330 15,27,5540 

August 14,94,402 14,99,222 15,11,094 15,25,908 

September 14,77,662 14,88,929 15,12,932 14,67,096 

October 9,99,672 14,79,372 11,68,308 14,68,836 

November 14,82,312 14,20,788 14,56,596 14,68,886 

December 14,74,716 15,07,698 15,48,726 13,07,532 

 

Note: all values in above table are in Electrical Units (Energy 

units) 

 

Table 4: Comparative power consumption statement feeder 

wise: 

 

Feeder  2012 2011 2010 2009 

Others 6,44,346 6,07,917 6,53,769 6,46,435 

Colony 36,81,810 32,89,500 31,25,820 31,78,536 

Workshops 13,4,4207 12,23,299 10,40,096 11,40,002 

U/G mines 49,59,299 49,60,144 48,49,475 49,01,221 

STP 5,28,702 5,43,077 5,45,525 4,92,364 

Ventilation 

fan 30,1,4220 30,95,379 34,36,182 31,08,982 

Vertical 

shaft 8,99,244 8,91,684 9,34,416 8,94,552 

Compressor 23,91,090 25,82,092 25,89,520 23,41,680 

 

Note: all values in above table are in Electrical Units (Energy 

units) 

 

Feeders come under Productive section: 

 Compressor  

 Vertical shaft 

 Ventilation fan 

 U/G Mines 

 Workshop (Mech.) 

 Workshop (Elect.) 

 Others  

Feeders come under Non-Productive section: 

 STP 

 Colony 

 

 

Graph 1: Comparative Power Consumption Statement 

Feeder wise for the year 2009 – 2012: 

 

 

 

Note: all values in above table are in Electrical Units (Energy 

units) 

 

Graph 2: Power Consumption Month wise for year 2009 - 

2012: 

 

 
 

Note: all values in above table are in Electrical Units (Energy 

units) 
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IV. CRITICAL ANALYSIS AND MAJOR FINDINGS 

On the basis of data analysis some of critical results were drawn 

out and major findings during preliminary electrical energy audit 

were discussed with industry. Those are - 

 

Graph 3: Major power consuming sections 

 

 
 

 

 

4.1. Major findings regarding electrical operations 

during audit 

4.1.1. General: 

1. Starting matter of motor- slip ring induction motor with 

resistance cut method. 

2. Reactive power compensation- capacitors are using at 

industry. 

3. Motors are of older one, need to be changed with high 

(energy) efficient motors. 

4. Calibration of gas analyzers is not accurate. 

5. Standards of Exhaust (emissions) levels regarding 

different vehicles used in underground uranium mines 

are not clear to (industry) them. 

6. Processing cycle and man power management is not 

clear. 

7. Idle running hours of diesel operated vehicles is going 

on increasing. 

8. Down time of vehicles is increasing, need to be 

decreased. 

9. How to give maximum output with less no of stopes. 

10. Allocation of work is to be optimized. 

11. Overhead fault, earth fault protection measures has been 

taken. 

12. Continuous monitoring not done during operation of 

mine. 

13. Cable losses not carried out at all. 

 

4.1.2. Compressor: 

1. Leakage has been occurring. 

2. Measures regarding quick repair during running of 

compressor is not clear. 

3. Motors are of old type (1995.) 

4. Latest one. 

5. Oil free compressor/screw compressor. 

6. Schedule of operation: (9.00 am-1.30 pm), (5 pm -9.30 

pm), (1 am- 5.30 am). 

7. Peak time: 10.30 am – 1.00 pm.  

8. Leakage in cooling towers (there are 2 towers and 

leakage between them). 

9. Installation of venture at drilling site. 

 

4.1.3. Pumping systems 

1. To pump more quantity with same capacity and with 

minimum utilization of energy. 

2. Motors (1988) need to be check for efficiency (requires 

detailed audit). 

3. No inlet and outlet gauges provided.  

4.1.4. Winders 

1. DC Motors unbalance with heavy sound. 

2. Vibrations due to unbalances. 

3. Overloading problem. 

4.1.5. Main ventilation system 

1. Transformer is exceeding their maximum temperature 

(45
0
). 

2. One motor is under heavy duty. 

3. 50HP ×2 : Auxiliary fan house in case of  breakdown 

and belt loose.  

4. Records are maintained regularly for input supply, 

output supply and transformer. 

 

4.2. Energy conservation steps taken by industry: 

1. Solar power plant for lightning. 

2. CFL replacement with ordinary lightning bulbs. 

3. Load management for compressor operation. 

 

V. CONCLUSIONS 

Preliminary electrical energy audit was carried out at mineral 

based industry as per standards provided by bureau of energy 
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efficiency and data was critically analyzed to benchmark major 

power consuming sections within industry. Now detailed audit is 

necessary to examine what is happening in existing electrical 

system of industry and what is to be done in order to improve 

system so that efficiency in each section of electrical operations 

can be achieved. 
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Abstract- The demand for low power circuit design has increased 

tremendously due to explosive growth of battery operated 

portable devices like Microcontroller.Microcontroller uses 

register blocks  that are inturn consists of flip flops. The mandate 

to reduce system power consumption and design energy-efficient 

ICs has led to the increasing use of low-power IC design 

techniques that prolong the battery life. In this paper, a novel 

highly efficient power and delay optimized True Single Phase 

clocked (TPSC) edge triggered flip-flop has been proposed. The 

proposed circuit uses lesser number of transistors  than the 

conventional transmission gate D flip-flop that reduce the overall 

power and delay.The proposed design is also free from both 

glitch and charge sharing problems making it suitable for high 

speed and low power applications. The circuits are simulated in 

TANNER EDA simulation tool using PTM 180nm technology 

files to compare the performance of proposed circuit with the 

existing ones. The circuit performs well at different supply 

voltages. 

 

Index Terms- Register,Flip-flop,Edge triggered,low 

power,TANNER EDA. 

 

I. INTRODUCTION 

he present day technologies require low power 

considerations for portable devices. And demand for low 

power circuit design has increased significantly due to the 

explosive growth of battery- operated portable applications like 

laptop computers and cellular Phones. The mandate to reduce 

system power consumption and design energy-efficient ICs has 

led to the increasing use of low-power IC design techniques that 

prolong the battery life. Power consumption is an important part 

of the equation determining the end product's size, weight, and 

efficiency. The microcontroller is a small computer on a single 

integrated circuit containing a processor core, memory, and 

programmable input/output peripherals. The program memory in 

the form of NOR flash or OTP ROM is often included on chip, as 

well as typically small amount of RAM. Some microcontrollers 

may use four -bit words and operate at clock rate frequencies as 

low as 4 KHz, for low power consumption. There will generally 

have the ability to retain the functionality while waiting for an 

event such as a button press or other interrupt, making many of 

them well suited for long lasting battery applications. The 

traditional register blocks are often bottlenecks for retrieving data 

for the processor which is fast when compared with the memory 

blocks. So this register's blocks are chosen for the low power 

consideration 

 

Register organization of Microcontroller 

      In 1981 Intel Corporation introduced an 8-bit 

microcontroller. Generally this MC has 128 bytes of RAM, 4K 

bytes of on-chip ROM, two timers, one serial port, and four ports 

(each 8-bits wide) all on a single chip. At that time it was also 

referred as a system on a chip. Generally it has a 8 bit processor, 

Data larger than 8 bits are broken into 8 bits to be processed by 

the CPU. This MC has a total of four I/O ports, each of 8 bits 

wide. It also contains serial communication ports and local 

osscillator. The total 32 bytes of RAM are set aside for the 

register banks and stack. These 32 bytes are divided into 4 banks 

of registers in which each bank has 8 registers, RO-R7. RAM 

locations from 0 to 7 are set aside for bank 0 of RO -R7 where 

RO is RAM location 0, RI is RAM location I, and so on, until the 

memory locations 7, which belongs to R7 of bank O. The second 

bank of registers RO-R7 starts at RAM location 08 and goes to 

location OFH. The third bank of RO- R 7 starts at memory 

location 10Hand goes on to location 17H. Finally, RAM  

locations 18H to I FH are set aside for the fourth bank of RO- R 

7. In excess of this banks there are other registers called as 

special function registers such as DPTR, SP, PC, A, B,C, 

TMOD, TCON, SCAN, SMOD, PO,PI, P2,P3 PSW etc. except 

DPTR remaining all the register are 8 bit register, whereas DPTR 

is a 16 bit register. 

      In this paper a low power 8 bit serial shift registers   are 

implemented  and are given in fig.2 .A common property of 

computer is locality of refrence;the same values are often 

accessed repeatedly; and holding these frequently used values in 

registers improves program execution performance. Data 

processing is usually done on fixed size binary 'words". Data are 

stored in registers which can be thought of simply as collections 

of D-type flip-flops. 

T 
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Figure 1:RAM  Allocation in microcontroller 

 

 

 
Figure 2: Serial 8-bit register with parallel output. 

 

       The D flip flop is the most common flip flop used as the 

register functional blocks. The Q output takes on the state of the 

D input at the moment of a positive edge at the clock pin or 

negative edge if the clock input is active low). It is called the D 

flip-flop for this reason, since the output takes the value of the  D 

input or data input, and delays it by one clock cycle. The D flip-

flop can be interpreted as primitive memory cell, zero order hold, 

or delay line. Whenever the clock pulses, the value of Qnext is D 

and Qprev otherwise. Most D-type flip-flops in ICs have the 

capability to be forced to the set or reset state (which ignores the 

D and clock inputs). These flip-flops are very useful, as they 

fonn the basis for shift registers, which are an essential part of 

many electronic devices. The advantage of the D flip-flop over 

the D-type "transparent latch" is that the signal on the D input pin 

is captured the moment the flip-flop is clocked, and subsequent 

changes on the D input will be ignored until the next clock event. 

An exception is that some flip-flops have a "reset" signal input, 

which will reset Q (to zero), and may be either asynchronous or 

synchronous with the clock. The fig 2 circuit shifts the contents 

of the register to the right, one bit position on each active 

transition of the clock. The input X is shifted into the leftmost bit 

position. 

 

Types of D Flip-Flops 

a. Classical edge-triggered D flip-flop  

b. Master–slave pulse-triggered D flip-flop  

c. Edge-triggered dynamic D storage element 

 

       This paper is organised as follows. In section II, 

conventional D flip –flop have been discussed, section III 

presents proposed Flip Flop. In section. IV simulation results are 

presented .In section V,the paper ends with conclusion. 

 

II. EXISTING D FLIP FLOP 

a .     Conventional D Flip Flop using transmission  gate  

                                                                               

 
Figure 3: Master –Slave  TG FF 

 

       A master-slave D flip-flop is created by connecting two 

gated D latches in series, and inverting the enable input to one of 

them. It is called master- slave because the second latch in the 

series only changes in response to a change in the first (master) 

latch.   A Flip-Flop can be designed as a latch pair, where one is 

transparent-high, and the transparent- low. Master-Slave Flip- 

Flops based on transmission gates are the best when energy is the 

main concern. The edge-triggered flip-flop is built from two D-

type level-triggered latches. Both latches are enabled with 

opposite polarity of the clock signal: The second (or slave) latch 

is controlled by the clock signal, while the first (or master) latch 

is enabled by the negated clock.  

       An additional inverter at the output of the TGFF provides 

non-inverting operation.  In this TGFF we use the transmission 

gates for both master and slave latches shown in above figure It 

is the one of the fastest classical structure. Its main advantage is 

the short direct path and the low power feedback.  But the 

disadvantage is that the  large load on the clock will greatly 

affect the total power consumption of the flip-flop. It does have a 

poor data to output latency because of the positive setup time. 

Moreover, it is sensitive to clock signal slopes and 

data feed through. This adds another concern when using it.  

 

 b . Conventional dynamic D Flip Flop 

       Dynamic or clocked logic gates are used to decrease circuit 

complexity,,increased operating speed and lower power 

dissipation[12]  of various  circuit techniques.A true single phase 

clock (TSPC) dynamic CMOS circuitis operated with one clock 

signal that is never inverted.Therefore, no clock skew exits 

except for clock delay problems, even higher frequency can be 

achieved[2],[11].  
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       Figure 4 shows a TSPC D flip flop for high –speed operation 

introduced  in[1],[4] [6] .In this flip flop the clocked switching  

transistors are placed closer to power /ground for higher 

speed[6].The state transition of the flip flop occurs at the rising 

edge of the clk .Figure 5( a) shows the operation :Qb becomes 

high  along clk  changing  low to high with D=0,.In figure 5(a) 

the dotted lines are the conducting paths when clk=0  

 

 

 

 
Figure 4 : Conventional  Dynamic D Flip Flop 

 

and the solid lines when clk =1. If D=0 and clk =0,MPS1,MP1 

and MPS2 are turned on and n1,y1 and y2 become high .If the 

single clk changes low to high ,the node y2 is discharged to low 

through MN2 and MNS1,making MP2 be on and Qb  high.Figure 

5(b),shows  the case with clk change low to high  and D=0 

making    MP2 be on and Qb high and .Figure 5(b) shows the 

case with clk changes low to high and D=1 making Qb be low. 

The analysis is extended to other input combinations in the same 

manner. 

.  

(a) D=0,Clk=0-1:Qb1 

 

+ 

 

(b) D=1, Clk=0 1: Qb0 

Figure 5:  Operation of the conventional dynamic D Flip- 

Flop 

  

GLITCH AND CHARGE SHARING PROBLEM  

       The main problem with the circuit is the charge sharing 

.charge sharing  raises serious problems when D Flip flop  is 

operating at lower frequency range and  second problem is the 

glitch .It makes the flip-flops fall into the wrong  state.Consider 

the circuit in fig.5(a )with clk=0 and D=0 ,where y1 and y2 are 

precharged to high voltage .If clk change from low to high,the 

node y2 is discharged to low after some delay.In other words,y2 

remain high for  a short time,in which MN3 and MNS2 are 

turned on and Qb may change to low.By discharging of y2,then 

,Qb returns to the correct state of high.A glitch may appear at Qb 

as indicted in(a) fig .6, 

       Consider the circuit in fig. 5 to disscuss charge sharing 

effects when clk is low,the node y2 is always precharged high 

making MN3 on.The nodes,then,Qb and  n3 may share their 

charges .The high level of Qb is somewhat lowered by sharing 

charges with low level on n3 as indicated(b) in fig6. 

       Glitches induced by charge sharing among internal nodes as 

fig.6 with clk low and D high ,both n1 and y2 are precharged to 

the VDD  level and y1 is discharged to ground ,then clk changes to 

high making MNS2 turn on and Qb low. Here,clk  is assumed 

high  for a while  and D changes high to low instantly .Then 

MN1 becomes  off and MP1 turned on.Nodes n1 and y1 share 

their charges  through MP1 making y1 rise above  the threshold 

voltage of MN2.With clk high and MNS1on,the node y2 

discharges slowly,which leads MP2 to be turned on  and Qb to 

rise to high.This is shown as (c) and (d) in fig.6.At the point (c),if 

clk changes low to high  after D changes to low,there is no 

critical operation due to small amount of discharg at y2  and MP2 

cannot be turned on. However  the edge-triggered operation of 

the flip flop is prevented in the case that discharing time of y2 is 

long as shown at (d) in fig6. 
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Figure  6: wave form of the d flip flop 

 

III. PROPOSED DYNAMIC D FLIP FLOP 

       Although above circuit uses only  nine transistor but due to 

above drawbacks of the flip flop loses its edge triggered 

characteristics and fails to perform proper operation,so a new 

dynamic d flip flop is introduced which eliminates glitches and 

charing sharing problem and reducing number of transistor . 

 

 

 
Figure  7:  circuit diagram of  edge triggered D FF 

 

       Fig. 7,  shows  the design of a specialized single –phase edge 

triggered register.when clk=0, the input inverter is sampling the 

inverted D input on node X. The second (dynamic) inverter is in 

precharge mode,with M4 charging up node Y to VDD..The third 

inverter is in the hold mode,since M7 and M8 are off. Therefore 

during the low phase of the clock ,the input of the final inverter  

holding its previous value  and the output Q is stable.On the 

rising edge of the clk ,the dynamic inverter M4-M6 evaluates.If  

X is high on the rising edge,node Y discharges.The third inverter 

M8-M9 is on during the high phase ,and the node value of Y  is 

passed to the output Q.On  the positive phase of clock,note that 

node X transitions to a low if the D input transition to a high 

level .Therefore,the input must kept stable till the value on node 

X before the rising edge of the clock propagates to Y.This 

represents the hold time of register .transistor sizing  is critical 

for achieving correct functionalities  in TPSC .The glitch 

problem can be corrected by resizing the pull down paths through  

M5-M6 and  M8-M9.This design  of dynamic  flip flop also 

enable simple resetting M10  since the reset operation can 

performed by simple discharging one or two internal nodes. 

       An efficient functional alternative to a D flip-flop can be 

made with dynamic circuits (where information is stored in a 

capacitance) as long as it is clocked often enough; while not a 

true flip-flop, it is still called a flip-flop for its functional role.  

Edge-triggered D flip-flops are often implemented in integrated 

high-speed operations using dynamic logic. This means that the 

digital output is stored on parasitic device capacitance while the 

device is not transitioning.  

 

IV. SIMULATION  RESULTS 

       The implementation of the 8 bit register is shown in 

figure.9.The register blocks are implemented in 180nm 

technology using the TENNER EDA design tools.  

 

 
 

Figure 8:  Transmission gate D Flip Flop schematic 

 

       The figure 8 is the transmission gate D Flip Flop that is used 

as building block for the 8 bit serial register.Though it produces 

the good logic's but has a delay a major constraint that degrade 

the performance. But comparatively with the CMOS design has 

the less power consumption. The main drawback of this design is 

that the lack of capability that drive the large loads. So it was 

observed that in case of the 8bit register due to worst case of 

delay and weak driving capabilities the output is degraded. This 

effect is less in case of Edge triggered TSPC Dynamic D flip -

flop. 

       Figure 9 and figure 10 shows the design and simulation of 1 

bit  TSPC Flip-Flop respectively. Figure 11 and 12 shows the 

design of 8 bit serial shift register using  the TSPC D Flip-Flop 

and its simulation 
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Figure 9 : design of Edge triggered TSPC D flip- flop 

 

 

 
 

Figure 10: simulation of I bit  TSPC D FF 

 

 
 

Figure11:  design of 8 bit TSPC shift register 

 

 

 
 

Figure 12: Simulation wave form of 8 bit Edge trigged TSPC 

register 

 

Comparision of Flip-Flop design results 

       The comparison of delay and power of 8 bit serial register 

using TG (transmission Gate), 12T transistor circuits for different 

operating voltages are as follow 

 

a. Comparision between power  consumption in 8 bit serial 

register. 

 

Voltage(v) Power(mw) 

consumed by    

TGFF 

Power(mw)Consumed        

by   TSPC FF 

2.5 1.045 0.248 

2.8 1.583 0.895 

3.1 2.147 0.998 
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3.5 3.408 1.599 

4.0 4.815 1.746 

 

 

b. Comparision between delay in  8 bit serial register 

 

Voltage(v)     Delay (ps) by         

         TGFF 

Delay (ps) by                                     

TSPC FF 

2.5 250.69 201.5 

2.8 270.01 205.1 

3.1 275.25 231.8 

3.5 290.21 287.3 

4.0 292.25 291.2 

 

       The Proposed system shows 50%-55% Power  improvement 

than the Existing transmission gate D register and the delay 

reduces 10%-15% . Thus our proposed  system is having very 

less power and a delay constraints. 

  

V. CONCLUSION 

       In this Paper, the Flip-Flop designs like TGFF, and proposed 

flip- flop design are discussed and wok mainly concentrates the 

design of low register blocks which shows high performance of 

the Microcontroller .The flip-flops were been designed  in 

TANNER EDA tool in 180nm technology.our proposed  system 

is having very less power and a delay constraints which will lead 

to improvement in the case of implementation in future mobile 

devices. This can be much suitable for application of  battery 

oriented operation for less power and delay. In future we can add 

some other leakage reduction techniques and the power can be 

further reduced. The future scope of the work might be going for 

BICMOS  register  using address transition detection and  

finFETS that quite match up within  nanometer  technologies and 

also replacement of  interconnects will further reduce the power 

and delay that enhances the usability of registers. 
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Abstract- The study was done to explore and highlight the 

marketing strategies that Safaricom Ltd has utilized to spur its 

remarkable growth in terms of the market share as well as its 

unprecedented strong super profit within the telecommunication 

industry both in Kenya and the entire East Africa region. The 

objective of the study was to majorly identify the marketing 

strategies for safaricom’s growing market share and profitability. 

The study basically used a textual approach in collecting and 

analyzing data which was presented in content and thematic 

analysis from secondary data. The scope of the study was the 

Safaricom limited company. The study found various marketing 

mix and techniques were employed that include: auditory 

marketing, new product creation, animation, pricing, place, 

content localization, brand alliances, use of celebrities and 

constant promotions. The study indicates that these techniques 

were found to enhance the uptake of safaricom products hence, 

resulting to increased revenue leading to profitability. 

 

Index Terms- Marketing strategies, Competitive Intelligence, 

Profitability, Safaricom Ltd. 

 

I. INTRODUCTION 

o build a strong and profitable business, it is necessary to 

develop a strategy. Essentially, marketing strategy is a plan 

that allows a business owner to direct activities that are 

consistent with the goals of the business owner and organization 

and spend money wisely in order to create the greatest amount of 

return on investment.  

      The key to a sustainable strategy and positioning is an 

integrated marketing system. Competitive advantage comes from 

the ability to identify the firms’ position, make strategic plans, 

and engage an entire integrated marketing system. All activities 

of the firm should fit together and complement each other to 

produce a well-oiled machine, which creates differentiation in 

the consumers mind as well as an edge on competitive 

advantage. 

      Competitive Intelligences valuable for many reasons. It can 

both help decrease the possibility for risk and guide the firm 

avoid unnecessary or additional costs. In terms of savings, it can 

increase revenues and save time, which translates into cost 

savings. Competitive Intelligence also provides information for 

innovation, product development, and targeted marketing by 

validating trends, clarifying events, and providing discovery and 

insightful information Marketing strategy and competitive 

analysis (www.abahe.co.uk) 

 

II. SCOPE OF THE STUDY 

      The study mainly targeted Safaricom limited, a public 

company listed in the Nairobi Securities Exchange. The research 

entailed analysis of various literature review reports from 

websites, journals and newspaper daily prints that reflected the 

strategies; used in marketing and their frequencies in usage 

towards determining a company’s profits and it takes a case 

study approach. 

 

III. THE PURPOSE OF THE STUDY  

      The purpose of this research was to determine the role that 

different marketing strategies have on enhancing a company’s 

profitability trends in the market. This study is expected to be of 

significant importance to: entrepreneurs in developing effective 

marketing strategies that enable them succeed in the long term, 

academicians in the strategic management who may use these as 

a good basis for further research especially in Kenya and Africa 

and finally the policy makers.  

 

IV. LITERATURE REVIEW 

      It is clear that a poor or vague strategy can limit 

implementation efforts dramatically. Good execution cannot 

overcome the shortcomings of a bad strategy or a poor strategic 

planning effort (Hrebiniak, 2006). Gupta (1987) classifies 

Strategic Business Units (SBU’s) strategic contexts into two 

dimensions: strategic mission (such as a “build ‟strategic mission 

and a “harvest‟ strategic mission) and competitive strategy (such 

as differentiation and low cost). 

      Walker and Ruekert (1987) divided business strategy 

behaviors into three types: prospectors, differentiated defenders 

and low cost defenders. These distinctions are based on the 

strategy categories introduced by Miles and Snow (1978; 

prospectors, defenders, analyzers, reactors) and by Porter (1980); 

overall cost leadership, differentiation and focus. 

      Chimhanzi (2004) suggests that cross-unit working 

relationships have a key role to play in the successful 

implementation of marketing decisions. Implementation 

effectiveness is affected negatively by conflict and positively by 

T 
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communication and specifically, interpersonal, not written. In 

turn, these interdepartmental dynamics are affected by senior 

management support, joint reward systems, and informal 

integration. Chimhanzi (2004) also points out that the marketing 

and R&D interface remains the most extensively researched dyad 

within the specific context of the New Product Development 

(NPD) process 

      Chimhanzi and Morgan (2005) findings indicate that firms 

devoting attention to the alignment of marketing and human 

resources are able to realize significantly greater successes in 

their strategy implementation. Specifically, these findings imply 

that marketing managers should seek to improve the relationship 

with their HR colleagues by emphasizing two of the process-

based dimensions: joint reward systems and written 

communication. 

      Executors are comprised of top management, middle 

management, lower management and non-management. 

Effectiveness of strategy implementation is, at least in part, 

affected by the quality of people involved in the process 

(Govindarajan, 1989). Here, quality refers to skills, attitudes, 

capabilities, experiences and other characteristics of people 

required by a specific task or position (Peng and Litteljohn, 

2001) 

      Gronroos (1985) believes that an organization must first 

persuade its employees about the importance of the strategy 

before turning to customers (cited in: Rapert and Lynch and 

Suter, 1996). Aaker (1991) considers brand awareness, brand 

associations, perceived quality, and brand loyalty to be the most 

important dimensions of consumer-based perspectives. Keller 

(1993) indicates that customer-based brand equity consisted of 

two dimensions, brand knowledge and brand image. Marketing 

decisions affect brand equity and purchase intention. Managers 

need to evaluate the marketing activities and reduce or avoid 

brand-hurting activities. 

      Yoo, Donthu and Lee (2000) indicate marketing activities 

such as price, slogans, symbols, packaging, company image, 

country of origin; store image, advertising expenditures, and 

promotional events have important influence on the brand equity 

and purchase intention. High brand equity levels lead to higher 

consumer preferences and purchase intentions (Zeithmal, 1998: 

Cheng and Chang 2004). Firms with high brand equity usually 

have good performance (Pappu, Quester and Cooksey, 2005). 

 

V. METHODOLOGY 

      The study is exploratory in nature and forms the basis for 

future research. Zikmond (1991) sees three purposes for 

exploratory research (i) situation diagnosis, (ii) the screening 

alternatives and (iii) discovering new ideas (Zikmond, 1991: 

103). This study was exploratory in that its aim was to provide 

greater insight and understanding into the link that exists in 

auditory marketing, content localization, animation, promotion, 

pricing, product creation, place and use of celebrities in media in 

organizational profit management. Exploratory research can be 

conducted into a research problem or issue when there are very 

few or no earlier studies. The exploratory research also aims at 

searching for patterns, ideas or hypotheses, rather than testing or 

confirming a hypothesis (Hussey and Hussey, 1997). 

 

VI. DISCUSSION AND FINDINGS 

Product Creation 

      New product development (NPD) is an inter-linked sequence 

of information processing tasks where knowledge of customer 

needs is translated into final product design (Meybodi, 

2003).According to Ramaseshan et al. (2002), new products are 

essential to the survival and long-term growth of any firm. 

Success in NPD is a critical management issue particularly in 

technology-driven firms. NPD, specifically the ability of a 

company to develop products that outperformed their 

competitors in the marketplace had been proved to benefit a firm 

in building its own competitive advantages (Kok, 1996). The 

introduction of value added service like Okoa Jahazi where credit 

top up is borrowed and paid later (www.safaricom.co.ke) is a 

product that is captivating. The study findings indicate that 

product or service promotion did have a very significant 

influence on the performance of Safaricom.  On the basis of these 

findings, the study concludes that effective promotion and 

customer education has the most significant influence on the 

performance (profitability) of the phone service provider. Thus 

promotion was a key performance driver that can boost 

profitability to higher levels. 

 

Price 

      For consumer products, consumers use price as an important 

extrinsic cue and indicator of product quality or benefits. 

Customers often perceive high priced brands to be of higher 

quality and less vulnerable to competitive price cuts than low 

priced brands (Dodd, Monroe, and Grewal, 1991). Prahalad 

(2010) argue that companies doing business within the base of 

pyramid segment should think about developing products that 

can be affordable to those consumers. What he means is that 

firms should develop products and services that the base on 

pyramid consumer could pay for. Prahalad (2010) not only 

means working with price reduction but also about making 

payment feasible to these consumes, who usually receive their 

salary in a daily basis. Prahalad (2010) also points out that 

besides affordability, firms should work simultaneously with 

other important factors. They are awareness, access, and 

availability. The call rates available will be communicated to via 

Cell Broadcast Service (CBS).The base tariff will be Ksh 8.00 

per minute. The discounts range from 0% to 90% meaning the 

lowest calling charge will be 80 cents, on supa ongea tariffs 

(Njihia, 2009). Currently  the prices have  reduced to Ksh 4 and 

Ksh 3 in the Uwezo tariff and the cost of sending money has 

significantly reduced to as low as Ksh 1 and Ksh 

2.(Okuttah,2010). 

 

Brand Alliance: Brand Endorsing and Endorsed Strategies 

      According to Washburn, Till and Priluck, (2004) two brands 

whose associations interact to form a new brand combination 

comprise a brand alliance. Strong brand associations can affect 

the credibility of brands in an alliance, and consumers assume 

that high-equity brands will likely partner with other high-equity 

brands, increasing the value of the combination and the two 

individual brands as well. The use of corporate brand 

endorsement as either a name identifier or logo identifies the 

product with the company and provides reassurance for the 

customer. Equally, negative effects or associations can do harm 
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and have long-lasting effects across multiple product lines. Thus, 

both aspects need to be weighed in determining the role of 

corporate brand endorsement in brand architecture (Douglas, 

Craig and Nijssen, 2001). 

 

Safaricom partnered with Commercial Bank of Africa (CBA) to 

launch M-Shwari, a banking product within M-Pesa (Mbuvi, 

2012). M-Shwari is coined from a Swahili word that denotes to 

smoothen or make something better or good, it is a revolutionary 

product set to change the lives of millions of Kenyans. The "M" 

signifies mobile centric as this product is operated entirely from 

your mobile phone. It is not accessible through any CBA 

branches but, on the consumers handset. All the consumer’s 

requires is their handset and be registered on M-PESA! There are 

no physical forms or additional documentation required for them 

to sign up into M-Shwari (www.cbagroup.com). 

 

Auditory marketing 

      The effectiveness of a selling environment depends on its 

capacity to manage the subjectivity of the potential consumer. 

Music is in every point of sale or restaurant is an integrant part of 

the atmosphere, so are lightning or design, and whatever in its 

place (discrete speakers or video-clips in a big flat TV) has a role 

to play in the customer perceptions. Music may provide a better 

indicator of mood because there is no single music center in the 

brain (Sacks, 2008). Indeed, listening to and appreciating music 

seems to activity just about every part of the brain, and there is a 

long history of human evolutionary adaptation to music (Levitin, 

2007).  

      Kotler (1973) points out that consumers purchase a total 

product or experience, consisting of not only the physical item 

but also the packaging, after sales services, promotions, image 

and the atmosphere of the place where the transaction took place. 

A successful brand aims to develop meaningful relationships 

with consumers. For Safaricom Company limited this has been 

achieved through the use of music and jingles that has come from 

Safaricom choir marketing the Safaricom products, services and 

brands in diverse promotions. The use of “skiza” on the caller 

ring back tone, “niko na safaricom” song promo and the thematic 

“mpesa” advert called relax “uko na mpesa” have impacted 

facilitated the profitability of the company profile through brand 

loyaltywww.safaricom.co.ke). 

 

Celebrity personality 

      According to McCracken (1989) definition of a celebrity 

endorser is an individual who enjoys public recognition and who 

uses this recognition on behalf of a consumer good by appearing 

with it in an advertisement (marketing communication).The 

celebrity-product match model states that attractive endorsers are 

more effective when promoting products used to enhance ones 

attractiveness (Kamins, 1990) and that the impact will be not 

significant in the case of a product that is unrelated to 

attractiveness. Kahle and Homer (1985) found that in the case of 

attractiveness related products the use of physically attractive 

celebrities increased message recall; product attributes, and 

purchase intention. In keeping with tradition, Safaricom unveiled 

some of the biggest artistes in Kenyas music scene to headline 

the years Niko na Safaricom Live countrywide music tour which 

covered five towns including the three cities. Among the artistes 

were the gospel master Daddy Owen, P-Unit, gospel sensation-

Gloria Muliro, love ballads maestro-Kidum and hip hop 

sensation Octopizzo. The lead event master of ceremony (MC) 

was comedian Eric Omondi assisted by DJ Kaytrixx (Majale, 

2013).The use of these personality in entertainment enhances 

attraction to the Safaricom products due to association hence the 

reputation and brand improvement a quality for profitability 

increase. 

 

Animation 
      In the context of learning, Cooper, (1998) points out that the 

use of the pictorial form of communication leads humans to 

improved comprehension and retention.  Animation appeals to 

the power of the human visual system (Rieber, 1990). Animation 

is an important component in designing interactive multimedia 

which creates a visual interest and makes scientific learning more 

appealing and enjoyable for learners (Lih-Juan ChanLin, 2000). 

Safaricom, unveiled a new animation based way of 

communicating with its 15 million-plus consumers. The 

campaign is meant to convey the benefits of Safaricom’s superior 

product and service offering in an exciting and easy-to-

understand manner (Tech mtaa 2010). 

 

Content Localization 

      Localization is the process of adapting a product or service to 

a particular language, culture, and desired local "look-and-feel." 

In localizing a product, in addition to idiomatic language 

translation, such details as time zones, currency, local color 

sensitivities, product or service names, gender roles, and 

geographic examples must all be considered “look-and-feel." In 

localizing a product, in addition to idiomatic language 

translation, such details as time zones, currency, local color 

sensitivities, product or service names, gender roles, and 

geographic examples must all be considered. The goal of 

localizing user interfaces is to provide a “technologically, 

linguistically and culturally neutral platform from which to 

launch global e-commerce initiatives while allowing a 

framework that incorporates local content and functionality” 

(Shannon, 2000). 

 

Topology and Color 

      Some work in the area of design and culture has used 

Hofstedes dimensions1 to compare user reactions from different 

countries on preferences for design characteristics such as color 

or screen images (Del Galdo and Nielson, 1996; Marcus and 

Gould, 2000). Del Galdo and Neilson (1996) demonstrate that 

color and screen design directions have various psychological 

and social associations in different cultures, and that diverse 

users have different concepts of screen usage. Color - Several 

examples of color preferences related to culture exist in the 

literature (Barber and Badre, 2001; Simon, 2001). When applied 

to Web design, color may impact the user’s expectations about 

navigation, content and links, as well as overall satisfaction 

(Barber and Badre, 2001). 

 

Content and Structure 

      According to Huizingh (2000), content refers to information; 

features or services offered in the Web site and represents 

another form of communication between the user and the site. In 
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this research various components of interaction and structure 

include help function availability, type of help available (online, 

email, telephone), index features, site map features, and use of 

commercial banner ads. Also of interest is the amount of page 

layout devoted to commercial advertising, Web contents, and 

graphics. 

      Safaricom has released a major brand advertising campaign 

featuring a 600 member choir singing in Swahili in scenic 

locations, aiming to cement the company’s connection with the 

Kenyan market. The Safaricom Choir appears on Mt Kenya, Mt 

Longonot crater, Mt Elgon, alongside the Tana River, Ndere 

Island, Porror Ridge, the Aberdare Range, Lake Victoria, 

Kericho, and in the hills at Suguta Valley south of Lake Turkana 

(www.the inspiration room.com). 

 

Place 

      Chikweche and Fletcher (2012) found cases of success where 

distribution channels were related to the development of 

unconventional channels. In those cases the usage of informal 

channels was applied besides the formal (traditional) ones. 

Anderson (2006) points out that one of the biggest challenges of 

serving markets is to ensure availability of products and services 

throughout the country, not just in cities. Safaricom boasts of a 

distribution footprint of 2,000 exclusive dealer branches with 

over 200,000 retailers pushing Safaricom airtime & other 

products countrywide. Safaricom’s  extensive distribution 

network not only ensures that our subscribers can access airtime 

wherever they are, but it also directly & indirectly employs over 

350,000 people in the distribution & retailing business. The 

Safaricom retail shops adopted a strategy of being a one stop 

shop for all mobile telecommunication equipment. This resulted 

in Sales Revenue growth of over 140% in the last financial year 

having generated over Ksh 3.5 Billion in Sales which was over 

10% ahead of target (Safaricom Annual Report, 2010). 

 

Promotions 

      In the recent years, technology advances has enabled an 

increase in two-way communication channels, such as social 

media marketing, and could been seen as an evolution of the 

former one-way communication (Parment, 2008). Marketing 

campaigns by mobile operator Safaricom dominated this year’s 

marketing awards, scooping three prizes for the various 

campaigns it run through the year. The company’s campaigns 

Bring Zack Back Home and Kenyans for Kenya won the best 

private sector product/services campaign and best corporate 

campaign on social media (Kamau, 2012). It ranked 2nd place on 

Twitter and 4th place on Facebook.  Safaricom was the only 

African brand to make it on the top 10 on both criteria across the 

globe. 

      According to Social Bakers, social devotion can be 

determined in three ways such as, if the firm uses social media 

sites as an avenue for communication with its subscribers. The 

company should be most likely to post significant information 

worth sharing with its consumers. Another is that the company 

must be about 65% active on the site and being able to attend to 

questions posted by its followers. Lastly, companies must 

respond to its customer’s concerns appropriately (Mcleod, 2013). 

Prahalad (2010) argues for the need to shift from promotion 

towards awareness. He states that the consumers need to be 

aware of new products and services that are being offered to 

them. 

 

 

VII. CONCLUSION AND RECOMMENDATION 

Conclusion 

      From the discussions above it has been deduced that 

Safaricom uses different ways to promote its services and 

products to the market and consumer at large. No channel is 

irrelevant as both have significant appeals and attracts an equal 

measure of listening and viewership. It is therefore evident that 

marketing plays a crucial role in enhancing a company’s growth 

and performance in capturing new markets, retaining the market 

and promoting financial muscles in profits of an organization. 

 

Recommendation 

      Further recommendation should be on the study in detail of 

each variable under discussion to show the level of influence on 

the performance of a company, besides more studies should be 

done to highlight other strategies not included in this study and to 

relate their effect on productivity. 
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Abstract- Tetryonics is a new geometric theory of mass-

ENERGY-Matter and the forces of motion, stemming from a 

geometric re-interpretation of what squared numbers are in 

physics and its application to quantized angular momentum 

(QAM). It can now be shown through geometry that the QAM 

of Planck’s constant is in fact the result of its quantized 

equilateral ‘triangular’ geometry (and not a vector rotation 

about a point as has been historically assumed to date). 

 

This quantum geometry gives rise to the physical properties 

of electrical permittivity, magnetic permeability and charge 

along with the rigid physical relationships between inertial 

mass-energy and momenta in physical systems at all scales of 

physics. And quantum charge in addition to its role as the 

geometric source of physical constants, also provides the 

quantum field mechanics for radiant 2D mass-energies to 

become 3D standing waves Matter topologies in turn 

facilitating the development of larger physical systems of 

atoms, compounds, stars and galaxies throughout our 

Universe. 

 

Hitherto unexplained and mysterious properties of quantum 

mechanics are now revealed as having their origin and 

explanation in the equilateral geometry of Planck’s constant 

itself. 

 

Index Terms- Tetryonics, Planck’s constant, quantized 

angular momentum, unified quantum field theory. 

. 

 

   AN INTRODUCTION TO TETRYONIC THEORY 

 

hile Mathematics is the language of Science it remains a 

language that lacks a well-defined physical model on 

which to test and further refine its many and varied solutions to 

Quantum & Cosmological scale physics. It is this lack of any 

rigid, enforceable GEOMETRY that has allowed the 

development of numerous disjointed statistical and probabilistic 

solutions to physical problems, in turn impeding our scientific 

understanding and advancement of quantum processes. 

 

The Standard Model has many observed and testable components 

to it but more recently new theories have emerged to contest it 

without being rigorously testable themselves. They rely on the 

established foundation provided by the Standard Model but try to 

explain its various deficiencies ad-hoc with various suppositions 

without any solid footing of their own. 

 

Often the only way to progress further in our scientific endeavors 

is to retrace our footsteps in science and to develop new physical 

models on which we can discern our known results and 

observations thus excluding any false or misleading assumptions 

(mathematical or philosophical). 

 

In doing so there exists the promise that a simple underlying 

foundation can be found to the physics of our Universe, revealing  

new and exciting advances in Science that will allow us to  usher 

in a new age of scientific and technological advancement for the 

betterment of humanity as a whole.  

. 

 

I. PLANCK MASS-ENERGY MOMENTA QUANTA 

 

Energy, in physics, is an indirectly observed quantity of a system 

that imbues it with the ability to exert a Force or to do Work over 

a distance. 

 

It has been measured and quantified through numerous 

methodologies over the centuries, most notably through 

mathematical and physical characteristics such as mass, velocity. 

Linear momentum, Force and ElectroMagnetic fields. 

 

The most recent attempt to quantify its characteristics (with 

respect to heat and light) led to the discovery of Planck’s 

constant and the development of Quantum theory itself 

 

The application of a simple proposition (that Energy has an 

equilateral geometry) opens the door on a greater understanding 

of the mechanics of the quantum world, a realm that will be 

forever beyond the reach of our physical eyes. 

 

The myriad of perplexing properties of quantum properties (such 

as Charge, mass & Matter) and the astonishing outcomes of 

quantum experiments (Interference and  Wave-Particle duality) 

W 
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can now all be readily modelled and explained rationally on a 

solid geometric footing. 

II. QUANTIZED ANGULAR MOMENTA 

 

Building on the priori that the [squared] numbers of physics are 

in fact mathematical reflections of an geometric [equilateral] 

energy quantization, it can be quickly demonstrated that any 

measurement of scalar energies over Time results in a geometric 

unit of measurement that has historically be taken to represent 

rotational motion. 

 

This unit of motion is found throughout Quantum Mechanics and 

is directly related to the squared energy levels of quantum 

processes and physics in general. 

 

EM fields of energy momenta are constrained within this 

equilateral geometry and this geometry lies at the heart of 

understanding the quantum world in all its beauty. 

 

It determines properties such as Electric permittivity and 

Magnetic permeability, the vector direction of linear momentum 

and relates the scalar property of electromagnetic mass directly 

to velocity. 

 

The most recent attempt to explain these properties was Special 

Relativity theory which in turn led to our current models of the 

source and physics of charge as being due, in part, to the Lorentz 

contractions of charged particles in motion. 

III. QUANTUM CHARGES 

 

A fundamental property of all mass-ENERGY-Matter that gives 

rise to the Forces of electrical Interaction has eluded physical 

explanation by Physicists since its discovery and led to many 

‘band aid’ additions to the Standard model in attempts to explain 

its observed properties. 

 

SR explains charge as an invariant property of electrostatic 

bodies and that the motion of charges creates an additional 

magnetic moment through the relativistic distortion of spherical 

bodies of Matter. 

  

Equilateral Planck energy momenta geometries and Matter 

topologies offer a completely different explanation for the source 

of electrostatic charges and their associated magnetic moments. 

Positive and Negative charges are revealed to be opposite side of 

the same quantum energy ‘qoin’, and can be modelled 

electrically as ideal  quantum inductive loops.  

 

It is equilateral geometry that gives rise to the physical properties 

of quantized angular momenta, inertial mass, elementary charges    

and even the geometric topology of Matter itself.  

 

In a planar 2D form they form various EM field geometries but it 

is when they form the topology of 3D Matter they are expressed 

as either Positive or Negative electric charge fascia. 

 

ODD number energy quanta [W Bosons] combine via their 

inductive magnetic dipole fields in fixed quantum steps to create 

the ‘squared’ nuclear energy levels so familiar to quantum 

mechanics and form the basis for ElectroMagnetic Induction. 

 

And the tessellation and interaction of countless equilateral 

geometries provides for an intrinsic connection between EM 

mass-energy geometries, charge and Matter topologies. 

 

Their rigid equilateral geometries provides the source for 

relativistic charge invariance and the quantum mechanisms of 

photo-electron transitions in atoms while the net energy momenta 
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quanta in charged geometries creates the electromotive force 

known as Voltage in electrical theories. 

 

IV. ELECTROMAGNETIC MASS-ENERGY-

MATTER 

 

 

All Energy has an EM mass equivalence and equally any 

material object with EM mass has an energy equivalence  

 

But there has never been a formal scientific definition and 

differentiation between 2d mass and 3D Matter along with an 

associated equation to distinguish these physical properties of 

EM fields and particles as they exist in physics.  

 

Using Tetryonic geometry it can be clearly demonstrated that 

ElectroMagnetic mass is NOT Matter – mass is the planar energy 

content of a system per unit of time [E/c2] in total agreement 

with Einstein (and all before him) however, lacking a formal 

definition of either mass and Matter have become so mired with 

each other so much that they are often freely exchanged for each 

other inappropriately even in scientific peer-reviewed literature. 

 

 

 

 

2d mass-energy can be viewed as the canvas from which  

3D Matter is created when it is folded into the tetrahedral 

standing-wave topologies of mass-energy-Matter 

 

 

 

 

ElectroMagnetic mass is the two dimensional (planar) 

measurement of Energy per second whereas Matter is a measure 

of the tetrahedral energy topologies found in a spherical spatial 

volume.  

 

3D Matter topologies can now formally defined geometrically as 

4ntetrahedral standing waves of EM energy, and it can be 

asserted that it is the tetrahedral topology of Tetryons that forms 

the foundation for all large scale Matter in the Universe (not 

spherical point particles). 

 

It is geometric quantum EM charge interactions that allows 

equilateral 2D mass-energies to form a Tetryonic topology giving 

volume to 3D Matter and its electromagnetic energy momenta 

provides the interactive forces between particles that imbues 

motion into our Universe. 

 

2D mass-energy geometries              3D mass-Matter topologies 

 

 

Matter at rest is comprised of EM mass-energies that are always 

in motion and propagating in a tetrahedral EM standing wave. 

 

‘Massless particles’ – so often used as a term in physics to denote 

‘matter-less geometries’ is now shown in Tetryonic theory to be 

a physical misnomer that should be removed from the scientific 

vocabulary except where it specifically refers to empty space 

(devoid of any energies). 

 

‘Tetryonics – The charged geometry of EM mass-ENERGY-

Matter’ whose founding principle is that EQUILATERAL 

Planck energies are the foundation geometry for all quantum 

mechanical processes is presented here as just such a solution to 

many of the current quandaries of Quantum Theory. 
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V. SUB-ATOMIC PARTICLES 

 

Using equilateral energy momenta all the 2d mass-energy 

geometries & 3D Matter topologies of EM fields and particles 

can be physically modelled revealing the known Standard Model 

particles and a hitherto unknown particle – the Tetryon. 

 

 

Bosons are shown to be transverse EM fields that facilitate EM 

induction and Photons are revealed as longitudinal dual-charge 

pairs possessing a neutral EM charge and inherent magnetic 

moment. 

 

The net unidirectional momentum of Bosons then distinguishes 

them from Photons that possess a bi-directional momentum 

 

2D EM masses [bosons-photons] do not have the physical 

property of 3D topology [Matter] possessed by Fermions and 

Fermions can now be defined as the standing wave energy 

topologies that create all the known sub-atomic particles – the 

building blocks of large scale Matter and structure in the macro 

world. 

 

Historically these particles have been classified according to their 

charges and masses, Tetryonic geometry now provides a 3D 

physical model of all the particles highlighting the physical 

source of the partial charges of quarks and revealing charge to be 

the foundational geometric property of all Matter particles.  

 

 

Tetryons are 4n charge topologies that are the foundational 

quanta of Matter and surprisingly have a mass-charge ratio 

identical to that of leptons explaining how these particles have 

remained hidden within existing accelerator experiment results. 

 

Quarks and leptons are 12 charge mass-energy geometries 

where the attractive strong force interactions between their 

charged fascia creates 8 particle topologies [quarks] with 

entirely different physical properties to that of Leptons [12 

charge topologies] whose repulsive fascia arrangements result in 

them forming the quantum equivalent of a 6 loop electrical rotor 

 

Baryons [Protons and Neutrons] are 36 charge mass-energy 

geometries that result in 20 Baryon topologies with identical 

mass-Matter topologies but differing elementary charges  

 

 

 

VI. THE SUB-ATOMIC PARTICLE ZOO 

 

 

Baryons – the building blocks of atomic nuclei can be formed 

from many tri-quark combinations of differing quantum energy 

levels and this is of particular note when modern accelerators are 

used to probe atomic structures.  

 

The higher energies they employ when colliding particles 

together results in higher 2D kinetic energies (and increased 

energy quanta) which recombine after collisions into a plethora 

of similar particles called the Particle Zoo.  

 

A sound understanding of EM mass-energy geometries & the 

charged topologies of all sub-atomic Matter particles reveals the 

true genesis of all of the Baryons to be found in the particle zoo. 

Tetryonic geometries facilitate the precise 3D modelling of all 

the periodic elements, allotropes and compounds enabling the 

development of new classes of materials and medicines 

providing us with many new insights into Quantum Chemistry 

and large scale Matter in general. 
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VII. QUANTUM ELECTRO-DYNAMICS [QED] 

 

Adding to the mysteries of quantum mechanics is a number of 

well-known QED effects that have also eluded physical 

explanation – to date  

 

In 1865, James Maxwell Clerk unified the then disparate theories 

of Electric and Magnetic fields into a theory of 

Electromagnetism and related then to the velocity of light.   

 

The exact quantum geometry for EM wave geometries (and the 

photons comprising them) that explains their Wave-functions and 

observed inference patterns represents one of the greatest 

challenges to developing a concise fully realized quantum theory 

of EM radiation. 

 

Wave-Particle duality dating back to the 17th century is perhaps 

the best known example of quantum behavior that has defied 

precise modelling despite intense effort by scientists around the 

World for over two centuries 

 

The application of equilateral Planck mass-energy momenta to 

the charged geometries of Photons and EM waves not only 

explains these long standing mysteries but also removes the 

quantum fuzziness introduced by Heisenberg’s Uncertainty 

principle, in turn clearing the way for Science to develop an 

advanced understanding of Electricity, its role in Quantum 

Electrodynamics and provide new clean forms of energy from 

quantum processes. 

 

 

VIII. PHOTO-ELECTRONS AND SPECTRAL LINES 

 

The physical relationship between Spectral lines, Rydberg’s 

Constant and the Kinetic energies of Photo-electrons as they 

interact with photons and atomic nuclei is quickly revealed when 

equilateral energy geometries are employed 

 

It is the rigid geometry of equilateral Planck energy momenta 

that gives rise to the invisible forces of Faraday’s Electric and 

Gauss’ Magnetic fields as well as Newton’s Action-at-a-

Distance. 

 

Quantized Angular Momentum, a direct measure of the long 

hidden equilateral geometry of Energy, is revealed as the 

quantum source of Charge, the physical constants and even the 

geometry of EM mass-energy & Matter itself. 

 

Square root linear Forces and geometric constants of  

Interaction resulting from equilateral EM energy geometries have 

been mistakenly developed into three disparate nuclear forces: 

 

 The EM Force 

acting along transverse or longitudinal directions (or in 

superposition) in the forms of Bosons and Photons 

 The Weak Force is the inductive coupling of the 

magnetic permeability of adjacent energy geometries  

 The Strong Force is the attractive force between 

opposite charged fascia of Tetryonic Matter. It can also 

form a repulsive force between similar charged fasciae 

resulting in charged Leptons [electrons]. 

 Gravitation (mathematically identical to Coulomb’s 

Force save for strength and source) can also be 

modelled as the geometric mean of super-positioned 

EM waves of differing energy density and vector 

direction. 

 

 

 

 Fermat’s difference of two squares at work in QED 

 

 

Additionally, the distribution of equilateral Planck energy 

momenta in the secondary KEM fields of material particles in 

motion readily explains a number of diverse QED phenomena 

such as: 

 Spectral Series emissions, 

 Quantum transitions between ‘squared’ energy levels 

for electrons bound to atomic nuclei 

 The statistical distribution of energy momenta in 

quantum systems 

 Wave~Particle duality and  

 Quantum Interference patterns 
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IX. QUANTUM CHEMISTRY 

 

Geometrically extending the Aufbau principle using charged 

Planck geometries also leads to many refinements in chemical 

engineering and has facilitated the building of accurate 3D CAD 

models of all elements, isotopes and molecular compounds  

 

Every element can now be analyzed from the quantum level up 

revealing its exact 3D topology, quark configuration, rest mass-

Matter-energies and chemical properties. And number of 

chemical theory misconceptions can be quickly clarified and 

corrected in turn advancing our understanding to the physical 

mechanics underlying chemical processes like atomic and ionic 

bonding, element family properties and the 3D structures of 

complex chemical compounds and molecules. 

 

Applying these same equilateral Planck mass-energy geometries 

and tetrahedral Matter topologies to quantum chemistry leads to 

a number of significant advances in the understanding of 

chemical processes most notably: 

 

 Accurate models for all periodic elements and their 

associated allotropes 

 Advanced molecular orbitals plots 

 Exact rest masses for all elements and 

 A new Periodic table based on the charged topologies of 

Matter 

 

In addition to the 120 periodic elements, Hydrocarbons and 

Carbohydrates have also been modelled using equilateral charge 

topologies with the results matching the established chemical 

quantum models of Bohr and Schrodinger. 

 

Highly detailed, interactive quantum models of all chemical 

elements and compounds will allow us to model chemical and 

biological structures in hitherto unimagined detail and facilitate 

the modelling of increasingly complex biological processes. 

 

Even DNA can be modelled in 3 dimensions leading to a greater 

understanding of the role of quantum mechanics in biological 

processes along with the interaction and effect of EM radiation 

on organic compounds. 

 

 

                  A UNIFIED GEOMETRIC FIELD EQUATION 

 

In physics a Unified Field Theory is a type of theory that allows 

all that is usually thought of as a fundamental force or 

elementary particle to be formulated in terms of a single equation 

that explains all their disparate properties. 

 

It is considered the holy grail of Science, offering the promise of 

advances in Technology, Energy and Medicine unparalleled in 

Human history.  

 

Equilateral energy provides the foundation for the creation of a 

single equation that expresses EM mass-ENERGY and Matter as 

the result of geometric & topological charge interactions.  

 

Applying equilateral geometry to Planck energy momenta quanta 

has been shown to firmly resolve many of the current mysteries 

plaguing the Standard model and provides a firm foundation for 

the development of a single unified quantum theory uniting all 

quantum and macroscopic forces. 

 

It effortlessly merges all the tested features of Classical 

mechanics with the statistical probabilities of quantum 

mechanics and scales up to the cosmological scale of General 

Relativity.  

 

Equilateral charged energy momenta geometries provide a 

rigorous framework for quantifiable foundational advances in: 

 

 Quantum Mechanics 

 Quantum Electrodynamics 

 Quantum Chemistry 

 Quantum Cosmology 

 Quantum Biology  

 The Mathematics of Physics  and 

 Energy and Communications 
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Mathematical principles such as re-normalization, statistical 

probabilities and square roots of negative numbers can all be 

geometrically rationalized and modelled through Tetryonics 

leading to further advances in mathematical fields such as: 

Cryptography, quantum computing and telecommunications 

 

The charged equilateral geometry of Tetryonics corrects many of 

the erroneous postulates and theories that have been developed 

during the last 100 years providing a solid foundation for further 

major advances in science and mathematics. 

 

 

X. UNIVERSAL QUANTUM GRAVITATION 

 

The force of Gravity has been long-held to be the mysterious 

force that holds our Universe together, shaping the Stars and 

holding us to the Earth as we orbit our own SUN. 

 

Tetryonic geometry reveals its quantum mechanics to be the 

result of electromagnetic fields and the force produced by the 

positive topological displacement of vacuum energies by Matter 

in these spatially defined fields of observation. 

 

What Newton saw as a force that acts instantaneously between 

separated bodies of Matter, Einstein modelled as a motion that is 

the result of the ‘curvature of Spacetime’. 

 

In fact the Gravitational field is comprised of 3 separate vector 

force components at the quantum level, each of which produces 

differing forces of interaction, but all combine to produce the nett 

Gravitational field that we observe and describe as the attractive 

force of Gravity. 

 

These three quantum forces [G+E+M] produce a nett vector field 

of convergent gravitational acceleration that was initially so 

eloquently modelled by Newton back in the 16th century through 

his inverse square law. 

 

Electric fields of force and energy momenta diverge radially 

from all Matter as it is heated, or placed in motion by other 

forces creating an interactive field with both divergent and 

convergent equatorial regions of acceleration with their dipole 

Magnetic fields (located around the Polar Regions of Matter) 

also create a perturbative force on bodies close to them 

 

Although Newton’s and Einstein’s theories were both correct in 

their respective analysis of the forces at work, they both failed to 

define and distinguish between EM masses and Matter leading to 

the continued debate over the true nature and physical 

understanding of the actual mechanics of quantum gravitation. 

 

 

Gravitational fields are created by the topology of Matter itself as 

it displaces vacuum energies surrounding it and their radiant EM 

energies accelerate particles within their interactive EM fields. 

 

GEM fields and their associated field singularities also combine 

to produce the stellar mechanics that power the Stars –  

 

                       A Gravitic-Electro-Magnetic pinch. 

 

While the nett convergent force of Gravity, created by the 

positive displacement topology of 3D Matter accelerates material 

objects toward the core of Stars, the GEM pinch field singularity 

at the core of the Star collapses physical 3D Matter topologies, 

releasing their stored 2D ElectroMagnetic mass-energy momenta 

as radiant light and heat into the surrounding space. 

 

Stars do not fuse elements to release energy – they pinch Matter 

topologies to release radiant mass-energy geometries 
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XI. ENERGY FROM THE STARS 

 

The 3D standing-wave topologies of all Matter provide a rigid 

structure that displaces the surrounding Vacuum energies and 

creates a pressure gradient which we call attractive Gravity. 

 

And the destruction of these Matter topologies in turn creates 

radiant energies that propagate out into the surrounding space 

eventually weakening to form vacuum energies that permeate all 

of Space. 

 

This eternal cycle of Matter creation and destruction within Stars 

and Galaxies is what drives the Universe we see today causing it 

to contract as it forms gravitational Matter and to expand as it 

restructures the standing-wave Matter into radiant forms of 

Energy (Light and heat). 

 

The same process offers us a source of clean, limitless energy for 

all our needs as well as unlimited resources by restructuring 3D 

Matter into radiant mass-energies with 100% efficiency. 

 

Our toxic stockpiles of radioactive wastes can be completely 

eliminated from the environment and electrical power can be 

safely stored as non-radioactive masses within macro-scale 

models of the deuterium nuclei and distributed worldwide to any 

location without the need for transmission lines. 

 

Clean, limitless energies can now be created by correcting our 

current model and understanding of stellar ‘fusion’ through the 

application of equilateral Planck energies and the Tetryonic 

unified field equation of mass-ENERGY-Matter to our needs. 

 

For the first time in Humanity’s history, we find we have the 

chance to advance our civilization to new pinnacles of 

technology and understanding in turn leaving our World a better 

place than we found it to be. 

 

Age old dilemmas of technological and scientific advancement at 

the cost of environmental pollution and climate change is at an 

end  

 

Older nuclear and hydro-electric storage schemes can be 

eliminated and replaced, returning water courses and 

environments to their original natural states in turn reducing 

tensions and conflicts stemming from the availability of energy 

resources worldwide. 

 

Tetryonic theory offers a new geometric perspective that builds 

on the foundations of Classical, Quantum and Relativistic 

theories, unites all these disparate scientific disciplines through 

equilateral Planck quanta of mass-energy momenta and paves the 

way forward for new discoveries and a greater understanding of 

the mechanics of mass-ENERGY-Matter and fields of Force on 

all scales of physics in our Universe 
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    Abstract- Adverse Drug Reaction (ADR) is one of the most 

important issues in the assessment of drug safety. In fact, many 

adverse drug reactions are not discovered during limited pre-

marketing clinical trials; instead, they are only observed after 

long term post-marketing surveillance of drug usage. In light of 

this, the detection of adverse drug reactions, as early as possible, 

is an important topic of research for the pharmaceutical industry. 

Recently, large numbers of adverse events and the development 

of data mining technology have motivated the development of 

statistical and data mining methods for the detection of ADRs. 

These stand-alone methods, with no integration into knowledge 

discovery systems, are tedious and inconvenient for users and the 

processes for exploration are time-consuming. This paper 

proposes an interactive system platform for the detection of 

ADRs. By integrating an ADR data warehouse and innovative 

data mining techniques, the proposed system not only supports 

OLAP style multidimensional analysis of ADRs, but also allows 

the interactive discovery of associations between drugs and 

symptoms, called a drug-ADR association rule, which can be 

further, developed using other factors of interest to the user, such 

as demographic information. The experiments indicate that 

interesting and valuable drug-ADR association rules can be 

efficiently mined. 

 

 Index Terms- In this paper, we try to employ a knowledge-

based approach to capture the degree of causality of an event pair 

within each sequence and we are going to match the data which 

was previously referred or suggested for treatment. 

 It is majorly used for Immediate Treatment for patients. 

However, mining the relationships between Drug and its Signal 

Reaction will be treated by In-Experienced Physician’s 

 

Keywords: Adverse drug reactions, association rules, casual 

leverage measure. 

 

I. INTRODUCTION 

he past few years have been seen a tremendous interest in 

area of data mining. Data mining is generally thought of as 

process of finding hidden, non trivial and previously unknown 

information in large collection of data. Association rule mining is 

an important component of data mining. Association rules are an 

important class of methods of finding regularities/patterns in 

data. It is perhaps the most important model invented and 

extensively studied by database and data mining community. 

Association mining has been studied in many application 

domains. Support: The rule holds with support sup in T (the 

transaction data set) if sup% of transactions contain X  Y.  

 sup = Pr(X  Y).  

Confidence: The rule holds in T with confidence conf if conf% 

of transactions that contain X also contain Y. 

 conf = Pr(Y | X)  

An association rule is a pattern that states when X occurs, Y 

occurs with certain probability. Support count: The support count 

of an item set X, denoted by X. count, in a data set T is the 

number of transactions in T that contain X. Assume T has n 

transactions.  

One of them is finding causal associations between two events or 

sets of events with relatively low frequency are very useful for 

various real-world applications. For example, a drug used at an 

appropriate dose may cause one or more adverse drug reactions 

(ADRs), although the probability is low. Discovering this kind of 

causal relationships can help us prevent or correct negative 

outcomes caused by its antecedents. However, mining these 

relationships is challenging due to the difficulty of capturing 

causality among events and the infrequent nature of the events of 

interest in these applications. In this paper, we try to employ a 

knowledge-based approach to capture the degree of causality of 

an event pair within each sequence since the determination of 

causality is often ultimately application or domain dependent. 

We then develop an interestingness measure that incorporates the 

causalities across all the sequences in a database. Our study was 

motivated by the need of discovering ADR signals in post 

marketing surveillance, even though the proposed framework can 

be applied to many different applications. 

 

 

II. SYSTEM ANALYSIS IDEA 

  EXISTING SYSTEM: The Recognition-Primed Decision 

(RPD) model is a primary naturalistic decision-making approach 

which seeks to explicitly recognize how human decision makers 

handle complex tasks and environment based on their 

experience. Motivated by the need for quantitative computer 

modeling and simulation of human decision process as well as 

computerized assistance to enhance this process, we have 

developed a general-purpose computational RPD model using 

T 
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fuzzy systems technology. Fuzzy sets, fuzzy rules, fuzzy logic, 

and fuzzy reasoning are used to represent, interpret, and compute 

imprecise and subjective information that is commonly 

encountered in real-world applications. A heterogeneous 

similarity measure is introduced to acquire prior experiences by 

evaluating the extent of matching between the current situation 

and a past experience. Furthermore, an action evaluation strategy 

is developed, where fuzzy logic plays an important role. Through 

a simplified yet practical example of detecting adverse drug 

reaction, we demonstrate how the proposed computational model 

can be utilized to quantitatively describe and facilitate the 

decision process. Importantly, as a general-purpose technique, its 

application is beyond the medicine domain.  

 

DRAWBACK IN EXISTING SYSTEM: 

 Even though premarketing clinical trials are required for all new 

drugs before they are approved for marketing, these trials are 

necessarily limited in sample-size and duration, and thus are not 

capable of detecting rare ADRs. 

 

PROPOSED SYSTEM: 

We developed and incorporated an exclusion mechanism that can 

effectively reduce the undesirable effects caused by frequent 

events. Our new measure is named exclusive causal-leverage 

measure. We proposed a data mining algorithm to mine ADR 

signal pairs from electronic patient database based on the new 

measure. The algorithm’s computational complexity is analyzed. 

We compared our new exclusive causal-leverage measure with 

our previously proposed causal-leverage measure as well as two 

traditional measures in the literature: leverage and risk ratio. To 

establish the superiority of our new measure, we did extensive 

experiments. In our previous work, we tested the effectiveness of 

the causal-leverage measure using a single drug in the 

experiment. In this paper, we selected three drugs and evaluated 

the top 10 ICD-9 (International Classification of Diseases, ninth 

Revision) codes ranked by the exclusive causal-leverage measure 

for each drug. We also tested how the length of hazard period T 

affects the performance of the exclusive causal-leverage 

measure. Drugs and their associated ADRs have causal 

relationships. In this section, we examine how to search for 

potential ADR signal pairs from an electronic patient database 

using the above exclusive causal-leverage measure. We assume 

that patient data are stored in relational tables in a database and 

can be retrieved using database language like structured. 

 

ADVANTAGES IN PROPOSED SYSTEM  

The support count for each drug or symptom will be used to 

calculate the exclusive causal-leverage value for related pairs. 

We can find the Strength of the causality between a drug and a 

particular possible ADR..  

III. PROPOSED ALGORITHM  

     

Exclusive causal-leverage measure: 

 Algorithm: 

Searching for drugs and the support count for each drug 

1: drugHashTable ¼ null 

2: for each patient Pk 2 DB do 

3: retrieve all the drugs Dk taken by the patient 

4: for each drug dkl 2 Dk do 

5: if (drugHashTable:containsKey(dkl) == false) do 

6: Sigma= 1 {a new drug dkl is found and set its 

    Support count as 1} 

7: else 

8: Sigma=drugHashTable:getValue(dkl) + 1 {update 

   Support count} 

9: end if 

10: drugHashTable.putValue(dkl,Sigma) 

11: end for 

12: end for 

13: return (drugHashTable) 

IV. METHODOLOGIES / EXPERIMENTATION 

 

Following modules involves in Dynamic Workflow Scheduling 

concept.  Modules: 

 User or Admin Authentication Design 

 Patient Electronic Details. 

 Searching for ADR Signal Pairs. 

 Pair Generation & Cue Abstraction. 

 Searching for drugs and the support count. 

 Transformed data & Association rules. 

 

V. MODULES DESCRIPTION 

User or Admin Authentication Design: This is the initial 

module of our project. User Authentication Login Page Design 

plays an important role for the user to interact with login page to 

patient details page or admin page. This module has been created 

for user authentication purpose. In this login page, Authorized 

users can login with their valid credentials otherwise they have to 

register with their details like providing username, password, 

mail-id, address, and phone number...etc details. So, thereafter 

registered details will be stored into database and will be 

authenticate while login time. It will verify each and every user 

information details. If those details are doesn’t matches with 

database details then it will gives an error message and it will 

shows the registration 

page automatically. So, here we are skipping the illegal users and 

providing more surveillance for our application. 
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 Patient Electronic Details 

  This is the next module after our initial module. In this 

module, Patient electronic details will be available at this stage. 

Here we are going to collect the details of patient which are 

stored in database called “Patient Electronic Database”. In this 

database, the details of patient reports and his symptoms will be 

also available for reference purpose. Here we are going to 

determine the effect of patient and we are going to collect the 

details of each and every report of his causal effect. 

 
 

 Searching for ADR Signal Pairs 

This is our third module section in our project. Here, we are 

going to collect the details of patient records from electronic 

database. In this section, we first introduce a new measure we 

recently developed. We then discuss how to mine potential 

ADRs from electronic patient records using this measure. We 

examine how to search for potential ADR signal pairs from an 

electronic patient database using the above exclusive causal-

leverage measure. We assume that patient data are stored in 

relational tables in a database and can be retrieved using database 

language like structured query language (SQL). These tables are 

linked through patient identification numbers (PIDs). We also 

assume that the drug-related data and symptom-related data are 

stored in two tables called Patient Drug Table and Patient 

Symptom Table, respectively. 

 

 

 
 Pair Generation & Cue Abstraction. 

This is the fourth module in our project. In this module, 

we are going to generate the signal pair for each & every drug 

reactions of patient details which are been retrieved from 

database. Here, we are going to do most existing data mining 

methods mine all interesting association rules that combine all 

possible events or items in a database. Thereafter, the cue 

abstraction will be processed very efficiently. Cue abstraction 

will be suggests us that the symptoms of the drug reaction which 

was occurred in previous stage of signal pair mechanism. The 

symptoms which will generate by this cue abstraction will be 

referred for drug reaction signal pairs and its reference purpose.  

  

 

 
 Searching for drugs and the support count. 

 This is the fifth module of our application. In this 

application we are going to do if users are only interested in 

mining the potential ADRs of a particular drug or a couple of 

drugs, the users can specify the drugs of interest. Similarly, the 
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users can also specify the list of symptoms if they want to 

analyze which drugs can cause the symptoms of interest. In both 

cases, however, the Patient Drug Table and the Patient Symptom 

Table still need to be searched in order to get the support count 

for each drug or symptom. So, here the support counts of each & 

every drug of signal pairs & symptoms in our process. 

Thereafter,  it will generate the signal pairs depends upon the 

symptoms and after that it will generate values for reference 

drugs ant it’s details like very likely , probable, unlikely values 

for their reference purpose. 

 

 
 Transformed data & Association rules. 

This is the last module in our project. In this section we 

are going to verify the details like output generated by support 

counts details. So, here is the actual formation of drug count and 

signal pairs of drug & symptom. Here, the formation of treatment 

decision will be taken in this module only. After review of 

medical history with their signal pairs & drug symptoms they 

will process with their perfect decisions.  

 

 
GIVEN INPUT EXPECTED OUTPUT: 

 

 User or Admin Authentication Design 

 

                 Input: 

 Username  

 Password  

        Output: 

 Patient or Admin Window 

 

 

 Patient Electronic Details 

              Input: 

 

 Patient Details  

 Symptoms 

 

 

Output: 

 

  Review Patient Details. 

 

 Searching for ADR Signal Pairs 

                          Input: 

  

 Patient Details 

 Drug symptoms 

 

Output: 

 

 Drug Reaction Signal Pairs. 

 

 

 

 Pair Generation & Cue Abstraction 

                        Input: 

 

 Signal Pairs  

 Drugs & symptoms 

 

Output: 

 

 Symptom Details. 

 

 

 Searching for drugs and the support count 

                Input: 

 Drugs & symptoms 
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                       Output: 

 

 Support Count of Drugs. 

 

 Transformed data & Association rules 

 

                Input: 

 ADR Signal pairs 

 Symptom 

                       Output: 

 Transformed Data 

 Association Treatment Rules. 

 

 

DETAILED DESIGN: 

                                         System Architecture 

 
 

VI. CONCLUSION 

Mining the causal association between two events is very 

important and useful in many real applications. It can help people 

discover the causality of a type of events and avoid its potential 

adverse effects. However, mining these associations is very 

difficult especially when events of interest occur infrequently. 

We have developed a new interestingness measure, exclusive 

causal-leverage, based on an experience-based fuzzy RPD 

model. 

                             

VII. FUTURE ENHANCEMENTS 

The Experimental results of ADR Signal pairs which are based 

on Definitive ADRs, Possible ADRs & Probable ADRs are 

placed in cloud database environment which can be effectively 

used through entire global network. Experimental results showed 

that our algorithm could effectively make known ADRs rank 

high among all the symptoms in the database. Algorithm design 

and efficiency analysis become more important when one studies 

how to efficiently mine all possible rare event sets and 

association rules based on minimal support. Another difference is 

that according to the literature, existing rare association rule 

mining research assumes that all the data are stored in a single 

table. 
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Abstract- This system proposes the design and construction of an 

advanced car security system using GSM. It uses the GSM 

mobile communication networks to transmit alarm signal and 

control instruction. The control and communication between the 

user and the proposed system are achieved through a short 

message services (SMS) protocol available in the mobile phone. 

If the car door is illegally opened or the car is vibrated, an alarm 

will be activated and it send SMS message to the owner’s mobile 

phone immediately and automatically. The user could easily 

protect and control their car anywhere at any time. The proposed 

system consists both hardware and software parts. The hardware 

components include vibration sensors, a PIC microcontroller, a 

GSM modem, LCD and buzzer. The software part includes a 

program controller interface. PIC MikroC programming 

language is used for this control system. The control system is 

based on the PIC16F877A microcontroller and AT COMMAND. 

 

Index Terms- GSM Modem, Microcontroller, Vibration sensors, 

LCD, Buzzer. 

 

I. INTRODUCTION 

owadays, automobile thefts are increasing as well as 

production of cars in yearly world. So, vehicle theft is a 

universal problem. To solve this problem, most of the vehicle 

owners have started using the theft protection systems. A 

wireless vehicle security system which implements mobile 

communication protocol is proposed. The most popular existing 

car security system is car alarm and has a lot disadvantages. They 

are; 

 Distance- Cover Area, the siren cannot be heard over a 

long 

 distance 

 Same sound (siren) for most of the cars 

 False Alarm 

 Not 100% secure 

 Cannot be heard in buildings   

 

      This type of security system is less effective if the car is far 

away from the owner as the alarm cannot be heard by the owner. 

So, this paper proposes a car security system using GSM. This 

GSM based car security system is an advanced security system. 

When the car is vibrated, the system will produces an alarm 

signal and immediately send a SMS to car owner’s mobile 

phone. The user could easily supervise, protect and control their 

car anywhere at any time.  The system is divided into three 

sections and it was designed using MikroC language. Serial 

communication is used for data communication between GSM 

modem and PIC16F877A. In this system, firstly, vibration 

sensors sense the instruction and produce output signal and these 

output signal arrive at the PIC microcontroller. PIC acts as 

electric brain or message sending controller that control all of the 

functionality and interfaced circuit attach to the system. It sends 

SMS message to the mobile phone via GSM modem. GSM 

modem sends the signal (SMS) to the user’s mobile phone when 

receive signal from the PIC microcontroller. In this way, the 

users can protect from being stolen.  

 

II. PROPOSED SYSTEM 

      The developed system makes use of an embedded system 

based on GSM technology. When an unauthorized person 

tampers with a vehicle in which an antitheft system is settled up 

then the microcontroller commands the GSM modem to send a 

text alert to the vehicle owner. In this system we interfaced 

PIC16F877A microcontroller with SIM-com 900 modem to 

decode the received message and do the required action. The 

protocol used for the communication between the two is AT 

command. The commands are standard AT. The PIC 

communicates with the modem and a further piece of equipment 

using serial protocol.  

 

 

Vibration

Seneors

PIC

Microcontroller

GSM

Modem

Buzzer

LCD

 
 

Fig 1: Block Diagram of the Advanced Car Security System 

using GSM 

 

      The figure shows that the GSM modem is controlled by the 

microcontroller that sends signals to the GSM to receive and 

transmit messages.The system is divided into three sections and 

it was designed using MikroC language. Serial communication is 

used for data communication between GSM modem and 

PIC16F877A. In this system, if the car door is illegally opened or 

the car is vibrated, an alarm signal and SMS message will be sent 

N  
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out to the owner’s mobile phone immediately and automatically 

via GSM modem. When receiving a predefined message, the car 

owner can know that their car is in a danger condition and take 

an immediate action. The proposed system has the following 

advantages: low cost, high performance, high security, easy to 

implement, and strong security control pattern. In this case, the 

driver can leave the car safely.  

 

A. Vibration Sensor 

      Piezoelectric sensor is used in this security system. It is 

generated by pressure on    certain crystals which will develop a 

potential difference or voltage on the crystal face. When crystal 

flexes or vibrates, an AC voltage is produced. A piezoelectric 

sensor is modeled as a charge source with a shunt capacitor and 

resistor, or as a voltage source with a series capacitor and 

resistor. 

 

B. Microcontroller 

      PIC16F877A microcontroller is used here to which are 

attached an LCD, Buzzer, Vibration sensors and GSM modem. 

 

C. LCD 

      A 4x20 LCD is used for displaying the message when the car 

is vibrated. 

 

D. Buzzer 

      It sounds when the vibration sensor detect the vibrate signal 

on the car. 

 

E. GSM modem 

      A GSM modem is a specialized type of modem which 

accepts a subscriber identity module (SIM) card and operates 

over a subscription to a mobile operator just like a mobile phone. 

The working of GSM modem is based on commands, the 

commands always start with AT (which means ATtention) and 

finish with a <CR> character. . In this system, IcomSat v1.1 

SIM900 GSM modem is used. The GSM module is communicate 

the microcontroller with mobile phones through UART. 

 

F. GSM Technology 

      it is stands for global system for mobile communication 

(GSM). It is widely used mobile communication system in the 

world. GSM is an open and digital cellular technology used for 

transmitting mobile voice and data services operates at the 

850MHz, 900MHz, 1800MHz and 1900MHz frequency bands. 
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Fig 2: Flowchart of Advanced Car Security System using 

GSM 

 

      In this security system, when the car door is locked, the 

security system is automatically turned ON. Firstly, the system is 

checking the modem and starting the vibration sensor detect the 

vibration when the GSM modem response OK. If the sensor is 

first detect, the system activate alarm only. When the system 

occur second detection during 30 seconds, the system will be 

activated alarm and send SMS message to the owner’s GSM. 

And a next detection occurs over 30 seconds, the alarm always 

turn ON and then it send SMS to the user. In the security system, 

it is needed to ground the reset pin for the alarm turn OFF. 

 

III. SIMULATION RESULT 

      Advanced Car Security System is simulated using PROTEUS 

SOFTWARE and their results are presented here. The circuit 

model of the above system is shown and sensors are connected to 

measure output result. 
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Fig 3: Simulation Result when Power Up Modem 

 

 
 

Fig 4: Simulation Result when Checking Modem 

 

 

 
 

Fig 5: Simulation Result when Normal Modem OK 

 

 
 

Fig 6: Simulation Result when First Vibration Detect 
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Fig 7: Simulation Result when Second Vibration Detect 

during 30sec 

 

 
 

Fig 8: Simulation Result when Third Vibration Detect over 

30sec 

 

 

IV. HARDWARE DESIGN 

      In this section we are interfacing microcontroller and GSM 

modem. 

 

 
 

Fig 9:  Advanced Car Security System 

 

 
 

Fig 10: 

 

      The system consists of three conditions to be working. If 

vibration sensor is first detect, the buzzer of this system activate 

alarm only. If the second detection during 30 seconds, the system 

will be activated alarm and automatically send SMS to the 

owner’s phone. When a next detection occurs over a 30 seconds, 

the alarm of this security system always turn ON and send SMS 

(“Alert, Motion Detected”).Power supply is interfaced to provide 

5V supply to PIC16F877A and to other modules in the system. 
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Fig 11: Overall circuit diagram 

    

      Text message may be sent through the modem by interfacing 

only three signals of the serial interface of modem with 

microcontroller i.e.,TxD,RxD and GND. In this scheme RTS and 

CTS signals of serial port interface of GSM Modem are 

connected with each other. The transmit signal of serial port of 

microcontroller is connected with transmit signal (TxD) of the 

serial interface of GSM Modem while receive signal of 

microcontroller serial port is connected with receive signal 

(RxD) of serial interface of GSM Modem. 
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V. CONCLUSION 

      Advanced Car Security System implemented on PIC 

16F877A microcontroller and is very commonly used in homes, 

offices, vehicles, bank and so on. This system is becoming 

increasingly important in large cities and it is more secured than 

other systems. 
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Motivation at the side of Students 

Rami Habis Alrawashdeh, Ohood Majed Abuarid  

 

Abstract- Intrinsic motivation is an energizing of behavior that 

comes from within an individual, out of will and interest for the 

activity at hand.  No external rewards are required to incite the 

intrinsically motivated person into action. The reward is the 

behavior itself.  Logically, this seems like an ideal, for people to 

act as “origins” of their behavior rather than “pawns” (deCharms, 

1968).  However, it is certainly not the case that every real world 

behavior stems from an intrinsic energy. 

       Schools are of particular interest when it comes to intrinsic 

versus extrinsic motivation, particularly because of the different 

outcomes that researchers have shown to result from intrinsic 

motivation: more interest, excitement, confidence, enhanced 

performance, persistence, creativity, self-esteem and general 

well-being (In Ryan and Deci, 2000: Deci and Ryan, 1991; 

Sheldon, Ryan, Rawsthore, Ilardi 1997; Deci and Ryan, 1995; 

Ryan, Deci and Grolnick, 1995). Why do some students pursue 

academic learning for its own sake while others are motivated by 

external factors?  Over the years, several theorists have offered 

insights into the phenomenon through their conceptions of 

intrinsic motivation.   

 

I. INTRODUCTION 

e will dwell in this article an overview of the motivation , 

and defined , and their components , and their sources , 

and specializes motivation of the Interior, one of the components 

of emotional intelligence , and calls for reliable stimulate student 

more than relying on the motivation of Foreign Affairs, taking 

into account the evolutionary stages of the child .The term 

motivation: to set internal and external conditions that drive the 

individual to achieve his needs, and re- balance when it breaks 

down. And the motives of three basic functions in behavior are: 

move and activate, and guidance, and to maintain the 

sustainability while satisfying the need. The question "What is 

causing the behavior? " Or "What's So and so calls to behave the 

way you behave? 

      Was and still is the focus of attention, not psychologists, but 

also all human beings. And looks at the motivation usually as the 

engines behind the behavior of humans and animals alike , there 

is more than one reason behind every behavior , these reasons are 

related to the status of the organism internal time of the behavior 

on the one hand , and the agitators of the external environment 

on the other. The sense that we cannot predict what can be done 

by an individual in each position of the positions if we knew cues 

environment alone, and their impact on the nervous system, but 

we have to know something about the condition of the Interior, 

as if we know its needs and inclinations and trends, and with 

regard to his own wishes, and seeks to achieve the objectives. 

These factors combined are what are called (motivation) 

 

II. DEFINITION OF MOTIVATION 

      Motivation is also known as: sexy internal drives individual 

behavior and guided to reach a particular goal and motivation is 

known as : the force that paid the individual because the behavior 

in order to satisfy the need or achieve a goal. The motivation is a 

form of exhibitionism urgent that creates some sort of activity or 

effectiveness. 

      There is a relationship between the incentive and motivation, 

where it is known as a motivation: external thread which 

stimulates the behavior of the individual to do to get rid of 

tension, while the mean motivation: What directs the individual's 

behavior toward him or away from him to satisfy a need or avoid 

harm. Can be represented on the following food incentive is 

located in the environment, hunger defended a sexy internal 

Water incentive which exists in the environment thirst defended 

a sexy internal 

      Called the motives of internal sources as motivated innate 

biological uneducated, and represents a motivated hunger, thirst, 

sex, and get rid of the pain, and to maintain body temperature. 

The motives educated or acquired it produces through a process 

of socialization which the individual in the family, school, 

neighborhood, with friends, and the rest of the other institutions 

of socialization, and grow 

      And strengthen these impulses through the processes of 

reward and punishment, which dominates the culture of a 

society. Examples include: the need for achievement, and the 

need for romance, the need for control and domination, and the 

need for successful work. 

 

III. THE CONCEPT OF MOTIVATION 

      Motivation refers to the group of internal and external 

conditions that drive the individual in order to re- balance that 

misfire. The motive in this sense refers to the tendency to reach a 

particular goal, and that goal may be to satisfy the needs of 

internal or inner desires. The need (Need) is a situation arise in 

the organism to achieve the biological or psychological 

conditions necessary leading up to save the survival of the 

individual. The goal (Goal) is what the individual wants to get it, 

and lead at the same time to satisfy the motive 

      Thus, we can say that motivation is the need for the 

psychological side , it is clear , then, that the drive cannot be 

observed directly , but we infer from the behavioral effects that 

lead to it . Thus, we can say that the motive is a concept or 

configure supposedly, and was associated with another concept, a 

balance which refers to the tendency of the body public to 

maintain the internal environment relatively constant, and this is 

seen scientists who adopt this viewpoint to human behavior as a 

continuous loop of tension and reduce stress. Hunger, for 

example, represents a tension and generates a need for food, and 

W  
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works to satisfy hunger motive to reduce this tension, which does 

not come back again soon. 

      Defines motivation as well: as a self-power that drives an 

individual's behavior and direction to achieve a very particular 

feel the need or importance to the ordinary or moral 

(psychological) for him. So they can identify the factors that 

drive the individual to progress in the collected, including 

Feeling the need or importance 

      The forces that control the individual (internal or external) 

      The fact that the learner, subject to conditions, or active in 

the formation of the circumstances. Ambitious learner and his 

ideas 

      Trends and values and convictions Inclinations. 

 

      Learner to the concept of same.  Expectations 

      Defines motivation as well: as the conditions exist to 

facilitate and help sustain behavioral pattern to be realized 

responses. Also known as: operation or series of operations, 

working on exciting goal-oriented behavior; maintenance and 

maintain it, and off in the end. 

 

The functions of motivation and benefits : 

      Contribute to motivation in facilitating our understanding of 

some puzzling facts in human behavior . We can say in general 

that motivation is important for the interpretation of the 

enhancement process and identify enhancers and direct behavior 

toward a particular goal , and assist in the changes that occur in 

the process of adjusting exciting ( stimuli control behavior ) and 

persistence on a particular behavior until it is done. 

      We also behave normally during our daily lives as if we 

move towards somewhere that any meaningful human behavior 

has to sit at the table and a certain time , and we take a paper and 

a pen and write a page or more and put them in an envelope and 

then put a postage stamp it and send it by mail . There is no 

doubt that all of these acts have occurred and organized because 

of the presence of a target man , but not high motivation to 

achieve this goal of what happened all of that. 

      The motivation to play the most important role in human 

perseverance to get a job done, and perhaps the perseverance of 

the best metrics used to estimate the level of motivation at this 

man . The motivation in this sense check four main functions, 

namely: 

0.1 Motivation evoke behavior .. Valdafieh are human urges to 

do a certain behavior, even though it may not be causing the 

behavior . Was among psychologists that the best level of ) 

Aldafiehalasttharh ) to achieve positive results is the average 

level . This happens because the low level of motivation 

usually leads to boredom and lack of interest, and that the 

high level for a reasonable limit leads to high anxiety and 

stress, what are negative factors in human behavior. 

0.2 Motivation affect the quality of projections carried by people 

depending on their actions and their activities ; and thus 

affect the levels of ambition , which is characterized by each 

and every one of them . And expectations , of course, a close 

relationship experiences of success and failure , which was 

the human has been exposed . 

0.3 Motivation influence in guiding our behavior towards the 

important information that we need attention and treatment , 

and guide us to the proper way to do it . The theory of 

information processing believes that students who have high 

motivation to learn pay attention to their teachers more than 

their colleagues with low motivation to learn ( and attention 

as is known, the issue is very necessary to enter information 

into memory, short-and long -term ) . Also, these students 

tend to be more inclined to seek help from others if they 

need it . They are more serious in trying to understand the 

subject material and turn it into meaningful ; instead of 

dealing with it superficially and retaining automatically. 

0.4 Motivation - Based on the above functions - leading to 

obtain rights to perform well when it is driven toward him . 

It is noticeable in this field - the field of education - for 

example, that students are motivated to learn more taken for 

students and the best performance. 

 

Methods to raise motivation when learners: 

      - Giving financial incentives such as grades or a piece of 

candy or a pen or a balloon or a medal of cloth , and moral , such 

as praise or praise or the situation on the plate of honor or 

assigned delivered a speech in the morning , and , of course, 

depend quality incentives on the age of the learner and the level 

of mental, social and economic environment for him, and every 

cases prefer not to get used to the learner on the financial 

incentive . 

      - Employ achievements of science technology in exciting and 

intriguing suspense learner, as his assistant on learning through 

structured play , or dealing with computers , they are methods 

contribute a lot in increasing the motivation to learn and 

continuing to the maximum extent of the capabilities of the 

learner , with the development of the capacity of self-learning 

and take responsibility for the learning process , and the 

development of independence in learning. 

      - To emphasize the importance of the topic for the field 

mode: if we say we examined today about the collection process , 

a process important in your life you will not know the number 

Oqlamk , and your books and your brothers and your friends , 

and flowers in the garden , but if I understood , so watch out well 

for this subject during the study , and make sure you 

Astoabtamoh well . 

      - To emphasize the link subject matter to other subjects , such 

as the emphasis on the importance of understanding the process 

of combining to understand the process of subtraction that 

Sndersha later , or even understand the rules of the language we 

write the language of sound science in all later . 

      - Emphasize the importance of the subject matter in the life 

of the learner : For example , we are studying in science 

phenomena like rain , lightning and thunder and the eclipse and 

the eclipse , light and shade , and other events had worshiped 

rights in the past for his ignorance of them , let us learn so as not 

we fear in the future . 

      Linking learning  to work: as this raises the motivation of the 

learner and stimulated to learn as long as it involved manually 

activities that lead to learning.  

      - Showing stories purposeful: show what would have on the 

neglect of the study and to rely on ignorance, and the teacher can 

be assisted by the stories in the Library of the school, and review 

the story with the children after they have read it cost them if 

they are able to read.  
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      - A reminder that the learners always seek knowledge 

obligatory for every Muslim man and woman, and that God has 

preferred Abidine scientists, and cite the Quranic verses and 

habit. 

      Closer to the learners and the teacher in Thabibhm learner 

loves the material and increases Dafieth to learn if I like her 

mentor . 

      - The teacher to act as a model for learners in foreign demand 

for reading and sit with them in the library, it contributes greatly 

to the development of the tendency for self-learning of the 

learner. 

      - Employ practical methods of presentation interesting and 

exciting for the attention, and the participation of the learners 

during the implementation, and encourage them to resolve any 

significant problems in the classroom themselves. 

      - The use of methods of configuration incentive at the start of 

the quota , or when providing expertise , such as the stories of 

inventors , and questions that drive to brainstorming , and offers 

practical surprising 

 

Achievement motivation : 

      The achievement motive in wanting to do a good job , and 

success in that work. This desire - as described by McClelland , a 

senior practitioners in this field - is characterized by ambition , 

and enjoy in the positions of the competition , and strong desire 

to work independently , and in the face and resolve problems , 

and preference tasks that involve risk medium instead of tasks 

that do not involve only venture a few , or very high risk 

      The motive for the attainment of motives to human beings , 

perhaps no other of other organisms , which can be called the 

pursuit of excellence and superiority . People differ in their 

acceptable level of this motive , there are those who see the need 

to address the challenging tasks and access to excellence , and 

there are other people content themselves with minimal success. 

And measured achievement motivation usually tests a certain 

understanding of the most famous test subject (TAT) , which 

requires people to respond to the thirty- image , each carrying 

more than one interpretation , and analyzes their responses and 

extracted from the level of achievement at the effector . It can 

also measure achievement motivation through written materials ( 

such as articles and books ) without the need to obscure the 

image , as in the case of ((TAT 

      The motivation to learn the status distinct from the general 

motivation , and refers to an internal state when the learner to 

pay attention to the position of education and turnout was 

actively prompt , and continue until it is achieved learning. In 

spite of this , the task of providing motivation toward learning 

and increase achievement did not achieve received only the 

responsibility of the school , and it is a task shared by both the 

school and home together and some of the other social 

institutions . Fdafieh achievement and attainment a close 

relationship with the practices of socialization , has indicated the 

results of studies that children who are characterized Bdafieh 

high collectible whose mothers have emphasized the importance 

of the independence of the child in the home , either from 

distinguished Bdafieh collectible low it was found that their 

mothers did not Ikmn encouraging independence they have the 

individuals who There have defended high collectible work 

harder than others , and achieve more successes in their lives , 

and in multiple positions of life . When compared to those 

individuals who are at their level of mental ability , but they have 

Bdafieh low collectible found that the first group recorded scores 

better in the test speed in completing tasks arithmetic and verbal , 

and in solving problems , and getting signs school and university 

better , as they are making progress more pronounced in 

community . Almertfon and defended in the collection are 

realistic in contrast to seize the opportunities in the biggest loser 

who defended the collection to be accepted by either simple , or 

aspire to be by far greater than their ability to achieve. 

      There are differences between those with low achievement 

motivation and high . The results of the research in this area that 

people with high motivation are more successful in school , they 

get promotions in their jobs and the successes in the management 

of their business more with low motivation . Also, people with 

high motivation tend to choose tasks medium difficulty and the 

challenge , and avoid tasks very easy to lack the element of 

challenge . Also avoid the very difficult task , perhaps because 

the high risk of failure . Another characteristic feature of those 

with high motivation that they have a strong desire to obtain 

feedback about their performance , and therefore they prefer 

tasks and functions that are built on the rewards individual 

achievement , and do not want to work equally by all employees' 

salaries 

      Causative factors of achievement motivation when Atkinson:  

      See Atkinson (Atkinson) that tendency or inclination to get 

success is educated, it varies among individuals, as it is different 

when per capita in different positions. This motivation is 

influenced by three main factors when an individual a task, and 

these factors are: 

 

First, the motivation to reach success 

      The individuals differ in the degree of this motive , as they 

differ in the degree of motivation to avoid failure , it is possible 

that two people facing the same task , accept one over the 

performance with enthusiasm as a prelude to the success of it, 

and accept the second of which in a way is trying to avoid failure 

is expected . The tendency to avoid failure when an individual 

second stronger than the tendency to collect success , and this 

strong tendency to avoid failure seem educated as a result of the 

passage of the individual experience frequent failures , and 

determined the goals can not be achieved . But when the 

likelihood of success or failure , the possible motivation to do 

this kind of tasks depends on the previous experience of the 

individual , is not linked to the difficult conditions of success 

associated with that task. 

 

Second, the likelihood of success  

      The easy tasks do not give the individual the opportunity to 

experience success in the passage of whatever the degree of 

motivation to collect the success he has found. The very difficult 

tasks, the individuals do not believe that they have the ability to 

perform. In the case of the intermediate gear obvious differences 

in the degree of motivation to collect success affect the 

performance on the task clearly and mixed with varying 

motivation. 
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Third: Value -emitting success 

      Success is - in itself - a catalyst , and at the same time, the 

success in the most difficult tasks is an incentive that has a 

stronger effect of success in the least difficult tasks . In answer to 

the paragraphs of the test ; the individual who answers (45 ) 

sections of the test , acting as an incentive to achieve success is 

stronger than the incentive of success for individual answers (35) 

paragraph only . 

      In terms of the application in the classroom , the Atkinson 

believes that three factors previously mentioned , can be 

strengthened or weakened through educational practices , what is 

important is to work the teacher to strengthen the likelihood of 

success , and weaken the prospect of failure , and that works to 

strengthen the motivation achievement when students through 

their passage experience success , and provide tasks which a 

reasonable degree of challenge , and be solvable 

 

Motivation and cognitive achievement : 

      " I think, therefore I am happy ." This motivation refers to the 

amount of happiness and enjoyment while doing forms of mental 

pattern of behavior . The people who have this kind of 

motivation at a high level like solving puzzles , reading books 

and magazines that deal with complex issues , and carry out 

activities require the ability to Alastelal problem solving 

arithmetic or software development . It is important here to know 

that this has nothing to do with intelligence , but it may be the 

motivation for this relationship perhaps with medium academic 

achievement in school , and grade point average in college . 

      In addition to the impact of this motivation in the academic 

achievement of school , it has a strong relationship persuasive 

communication processes of human exposure . Also, the people 

Mrtfie cognitive motivation spend most of their time thinking 

about the world around them and try to discover solutions to the 

problems that are spread in this world , other than those with low 

cognitive motivation who do not care much about these things 

Attribution theory of motivation and achievement when students 

: 

      The problem arises when the student failing to attribute the 

characteristics and features not subject to constant tuning , such 

as the ability . This student has shown the behavior of 

indifference , because it used to failure, and frustrating , and 

unpaid , and a little interest . 

      And indifference is a logical reaction to the failure of the 

student if I think that the etiology which he attributes to external 

causes can not be changed , that is, they fixed it and not under his 

control and adjust . And students who are failing to notice and 

feel ; those less need of help , and they need to be encouraged to 

understand how you can change the situation , the real feeling of 

success , 

      The confirmation of the relationship and the connection 

between what his students' efforts in the past and the successes 

associated with them and tell them that if they tried more effort , 

it will lead to the collection of the highest in the future , but that 

this collection would be illusory and ineffective , because what 

they need truth is to provide real evidence demonstrate that their 

efforts will produce success , showing the reason for linking the 

outcome , the result in this case is subject to perception . 

      The perception of the key factors in understanding the 

motivation by the perspective of the individual , and if I think 

that the students lack the ability to absorb the math , they walk 

their way by this belief , even if their abilities far above average . 

These students need a little motivation to try to solve math 

problems ; so because they expect that their performance in math 

problems will be weak . 

      It is suggested Vanelli (Fanelli) to the teacher to tell his 

disciples this phrase : " You may be able to do your so if you try 

... " This ensures that as few real success when teachers and 

students ; without expecting a big disappointment if to make the 

students effort and faced failure 

      Due to the fact that achievement motivation is influenced by 

socialization practices ; , it is expected the emergence of clear 

distinctions between members of different communities and 

cultures , and between members of the same society , and that the 

different parenting practices of socio-economic layer to another 

layer , and culture to culture . In general, the Arab culture and the 

sons of the Arab societies are encouraging their children to 

proactive and attention to the collection , and Tthieb on it since 

years early in childhood , and linking the increase achievement 

and academic qualification and between improving the social and 

economic status of the family , and tend to produce individuals 

have motivated high collectible , and the need for education sons 

to fight . And works so often to compensate for the general 

mental ability , especially with regard to academic achievement . 

The teacher's role in increasing the motivation of achievement 

when students 

 

Feedback:  

      Providing feedback to the reasons for their failure and 

success achievement increases the expectations they have, in the 

case of a student who finds it difficult to master the issues 

beating long; teacher can be used on past successes achieved by 

the student, in order to build confidence in learning new tasks. 

Here, the teacher says to the student: "I know that this new type 

of questions seem difficult, but you have to learn how to work it 

out; because you know all the things you need to know, so you 

only need to work hard, and the result will be good."  

      When a student enrolls at work; teacher can be cast within 

earshot comments like the following: 

      "You're doing well, I have finished the first step, be sure you 

know the beatings  ... You continue to work hard; I have 

compiled the numbers very quickly!! I have known that you can 

do this through the hard work of a serious effort.. I have been 

able doing so, I was target because you worked hard. " 

      "Enable students to formulate their goals and achieve them:  

      The teacher can increase the motivation of students for 

achievement by enabling them to formulate their goals by 

following the many activities, such as training students to 

identify their educational goals and formulated their own 

language, and discussed with them, and help them choose the 

goals that acknowledge their ability to accomplish; 

commensurate with their preparations and efforts, and thus helps 

them to identify appropriate strategies to be followed while 

trying to achieve. 

      Excitability of the needs of students for achievement and 

success: 

      The individual needs to accomplish are available to all 

individuals, but at different levels, and may not reach the level of 

these needs when some students for one reason or another end 
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they can formulate their goals and make the necessary efforts to 

achieve them. So it follows the teacher by paying special 

attention to these students, especially when they exhibit behavior 

that indicates a lack of desire in the performance of their school. 

Therefore, the assignment of a need for low achievement and 

success are relatively easy tasks, it can lead to the need for 

raising student achievement and increase his desire to make the 

effort and success; because success can of confidence in himself 

and his abilities. And motivates him to do more. 

 

IV. CONCLUSION 

      This is just a small glance into the field of intrinsic 

motivation.  Many researchers have contributed to the pool of 

ideas in the name of understanding what drives students into 

action.  Many will continue to add insights in the name of 

enhancing the school experience.   
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Abstract- Customer relationship management is the Process of 

acquiring customers by understanding their Requirements, 

retaining customers by fulfilling their requirements more than 

expectation and attracting new customer specific strategic 

marketing approaches. The customer relationship management 

(CRM) recognizes the long-run value of potential customers. It 

increased revenues, profits, and shareholder value is the result of 

marketing activities directed towards developing, maintaining, 

and enhancing successful company–customer relationships. This 

paper provides an extensive review of the literature regarding on 

CRM principles. This review aims to increase the understanding 

of the different perspectives and the various types and levels of 

CRM principles. And also this paper aims to explore the life 

cycle of customer relationship management, and various benefits 

of customer relationship management. CRM principles provide a 

strategic and tactical focus for identifying and realizing sources 

of value for the customer and the firm and can guide 

organizational process. 

 

Index Terms- Customer Relationship Management, Discovery, 

value potential, quick service, targeted customers, 

responsiveness, retention, refinement, reliability and empathy. 

 

I. INTRODUCTION 

n present business scenario, customer is the king; he is the 

personality with high significance to develop your business. It 

does not mean you are not, but customer is the profit making 

personality in the business directly & indirectly. CRM helps to 

seamlessly integrate the product and service to customer needs in 

a better, faster and cheaper manner. CRM is not a tool for 

electronic data. It has to be used as a ‘business strategy’ to select 

and manage the most valuable customer relationships that give 

the best results. Customer ‘relationships’ involve responsiveness, 

retention, refinement reliability and empathy and CRM is 

developing and maintaining relationship between customer and 

the company 

      Mahatma Gandhi’s observations on “customer” continue to 

be relevant in the next millennium and will hold the key for the 

success of any organization. Let us recapitulate the saying of 

Gandhi:  

 A customer is the most important visitor on our 

premises. 

 He is not dependent on us. We are dependent on him. 

 He is not an interruption on our work. He is part of it. 

 He is not an outsider on our business. He is part of it. 

      We are not doing him a favor by serving him. He is doing us 

a favor by giving us an opportunity do so.  

 

II. DEFINITION 

      According to Cap Gemini Ernst & young. A leading 

management consulting firm, CRM is defined as “a company’s 

ability to continuously maximize the value of its customer 

franchise by effectively allocating scare resources to specific 

customers segments in those areas viewed as having a significant 

impact on the profit-impacting behaviors of customers.” 

      According to Buttle, F (2008) Customer Relationship 

Management (CRM) is the ‘core business strategy’ that combines 

internal processes and functions, and external networks, to create 

and deliver value to targeted customers at a profit. It is grounded 

on high quality customer related data and support by information 

technology.  

      According to (Wimshurst & Mackay, 2002),Customer 

relationship management can further be defined as a complete set 

of activities covering all functions of the organization, relating 

with and supporting a consumer. Such activities build customer 

satisfaction by way of providing to their needs, and want over a 

long period of time                                                                                                       

 

III. CRM CAN BE DEFINED IN FOUR STEPS  

 Customer identification through referrals. 

 Customer relationship development. 

 Customer satisfaction. 

 Customer retention and developing loyalty 

 

IV. CRM OBJECTIVIES  

The following are the specific objectives of CRM  

 Enable the company to quickly identify, contract, attract and 

acquire new customers.  

 Obtain a better understanding of the customers – their wants 

and needs  

 Define the appropriate product and service offering and 

match it to the customer’s unique needs.   

 Manage and optimize a company sales cycle. 

 Identify cross-selling and up-selling opportunities.  

 Increase retention of existing consumers through improved 

after sales, service and support.  

 

 

 

I 
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Why CRM  

      The purpose of CRM is to improve marketing productivity 

and enhance mutual values by increasing the marketing 

efficiency, CRM also helps in  

 Reducing the burden of excessive customer costs.  

 Enhancing marketing effectiveness by carefully 

selecting customer for various programs. 

 Streamlining order processing and inventory 

management. 

 Personalizing the market offerings, based on the 

preference of the customer groups.      

 Building customer loyalty and commitment  

.  

There are 8 critical questions associated with CRM and the 3 

Ds 

 

Discovery – customer  

 Who are our customers? 

 What is their value potential  

 

Dialogue relationship 

 What kind of relationship we want?  

 How do we foster the exchange process? 

 

Discipline / management  

 Who are we (i.e. the company?)?  

 How to organize so that we can move closer to the 

value of our customers  

 How to measure and manage performance? 

 How increase the capacity to change?  

 

Why organization loose their Customers 

 Price Related Reasons 

 Product Related Reasons 

 Services Related Reasons 

    -Presales 

    -During sales 

    -After sales 

 Benefit Related Reasons  

 Competitor Related Reasons  

 Personal Reasons  

 Moved away from the market area  

 Role changes in life cycle 

 Anger, disgust distress developed with in the process of 

the product delivery 

 Sentimental reasons 

 Influence of the members 

 

V. PRINCIPLES OF CUSTOMER RELATIONSHIP 

MANAGEMENT  

 Total experience management  

      Mapping all of the touch points between you and your 

customers and attempting to deliver a consistent quality 

experience as perceived by the human touch differentiator should 

be relatively superior compared to other companies offering 

similar products and services.  

 

 

 Business segmentation  

      Based on the customer needs, preferences, tastes and their 

economic strengths, segment your business as per convenience of 

customer to provide better services. 

 

 Quick service 

      Customers do not have much time to stay with you. So solve 

the customer needs very first time. 

 

 Real time information management  

      Employees have real time access to the right information in 

order to made customer based decisions and resolve issues 

immediately. 

 

 Treat your customers differently 

      The treatment offered by companies has to vary from 

customer to customer. Generally Customers are having different 

mindsets in the environment.  So they required differential 

treatment from the company. So Segment the customers sensibly 

– effective customer relationship management strategy ultimately 

seeks to optimize value. 

 

 Continuous updating: 

      When you know very well about your customer, you can 

make sound business decisions to develop your organization as 

well as relationship between you and your customer 

 

 Interact personally with your customers:  

      Relationships result from interaction. Knowing your 

customers is just the first step. Use that knowledge to develop 

your relationships with your customers whenever you interact 

with them. 

 

VI. BENEFITS OF CRM  

 The benefits of customer relationship management are 

it allows organizations not only to retain customers, 

but enables more effective marketing, create 

opportunity for cross selling and open up the 

possibility of rapid introduction of new brands and 

products.  

 The benefits like cost savings, revenue enhancement, 

and strategic impact 

 Increased sale revenues  

 Increased margins  

 Improved customer satisfaction ratings 

 Decreased general sales and marketing administration 

costs 

 Identifying and targeting the most profitable customers 

and having a deeper knowledge.   

 Ability to manage marketing campaigns with clear 

objectives. 

 Increased market share due to customer relationships 

 Decreased marketing and promotion expenses 

 Improved channel efficiency  

 Reduce service expenses with online self –service  

 Increased repeat business revenues from customized, 

personalized customer online experience –maximize 

lifetime profit per customer 
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 Increased return on service / support investments  

 Increased customers satisfaction and responsiveness  

 Faster response to customer enquires  

 Increased efficiency through automation 

 Receiving customer feedback that leads to new and 

improved products or services.   

 

VII. CONCLUSION 

       Customer relationship management is the key component for 

the success of every industry. It creates the way to maintain 

harmonious relationship with the customer to run our business in 

the successful way. The principles employed CRM is aimed at 

mutual benefit to the customer and industry. From the study it is 

evident that CRM must be implemented in all business sectors 

and the CRM process has to be systematic. From the study the 

businessmen have to maintain the relationship with customers to 

make more money and to build more customers. 
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    Abstract- With urban population in India growing rapidly, a non-elitist section is created in each growing city. This 

Section of Society is referred to as the Urban Poor, characterized by an economy which is "below subsistence level", poor 

Quality of Life, over burdened and/or nonexistent facilities, amenities and basic services. Their "informal" status excludes 

them from the benefits accrued by mainstream "legal" citizens. They occupy slums within a city, live in shanties and squatter 

settlements, and work on a daily-wage-basis. Their numbers follow a multiplier growth pattern. They encroach upon prime 

urban land, live in non habitable dwellings. A conventional pucca (permanent) house is far beyond their means. With all good 

intentions, the Government is unable to provide them affordable houses. They ask for daily bread, but are offered a piece of 

cake. There is no control on sky rocketing land prices, as well as those of the conventional building materials like cement 

concrete steel or bricks, and thereby the unit cost of construction. In this scenario, the Government policies recommend, 

disproportionately smaller and substandard conventional pucca (permanent) houses, while research in laboratories on 

alternative materials with much better performance, continues with satisfactory outcomes. One of these materials, which has 

been proven to be safe, structurally stable and durable, is Bamboo. A case has thus been prepared, for questioning some of the 

Government policies, definitions and procedures, in an attempt to accommodate this material for housing the urban poor, in 

order to combat the rising un-affordability of modest dwelling units.  

 

    Index Terms- Affordable Housing; Bamboo Reinforced Concrete; Bamboo Walls:  Low Cost House Design: Urban Poor; 

Policies. 

 

I. INTRODUCTION 

A. The Urban Poor -Who are they?  

The Urban Poor are generations of migrants settled in, but not a legitimate citizen of a growing and living city.   They possess no 

ownership documents either for land or property, do not have a bank account, indulge in informal money lending and borrowing. They 

do not have an Identity proof, or a proof of address. They are often non tax payers, engaged in informal small jobs, surviving on very 

low incomes. As such, they have no access to institutionalized loans, insurance or subsidies. Their houses are unfit for human 

habitation, yet they live in them for decades, without much improvement. Any effort through the various Government Schemes, to 

allow them room for upward movement both socially and economically, fall flat, due to   loopholes in the policies, or mismatch of 

priorities as assessed or understood by the planners, against those of the target group. 

Those who become prosperous, (which is very rare), relocate and find an abode elsewhere.  

At other times forceful evacuation and involuntary relocation to a site away from the current one, despite provision of permanent 

houses, often results in selling off, of these houses to the next higher income group section of society, and returning to the earlier 

location, and continuing to live in a shanty.  

B. Evolution of Strategies for Dealing with Slums in India  

The phenomenon in the late '70s and early ‘80s put a big question mark to the Government approach to "Clear Slums". Slums were 

seen as "cancerous growth" in healthy cities, and were treated like an unwanted extra appendage which had best be amputated. The 

concept was later modified to mean slum-improvement in the late '80s, to slum up-gradation in the '90s, to integrated slum 

development. The term "development" was an all inclusive package. Comprehensive as it may appear to be, it proved to be 

ineffective, owing to the lop-sided development which resulted through this approach.  

Issues of affordability, purchasing power, willingness to pay for basic services, user and betterment charges, skewed priorities, poor 

representation by the weak, over-powering presence of those who were slightly better off and could walk the corridors of influence, 

were now major concerns. It compelled planners to consider using a participatory approach for decision making and problem solving. 

C. The Participatory Approach 

"Put the Last Man First" was the new mantra (dictum) for Development. The new approach was democratic and transparent. 
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Planners, grassroots level workers, implementers were now required to develop a new skill, that of learning the PRA TOOLS 

(Participatory Rapid Appraisals), in order to understand the priorities of the poor. A collective decision making process was 

introduced for the first time. More and more tools were now available for "inclusive policy making". Integrated participatory 

development brought about positive infrastructural (physical), as well as access to basic amenities, due to a large number of 

employment generation activities, supported by National Employment Guarantee programs.  

 

II. NEW EMERGING CHALLENGES FOR PLANNERS  

 

D.   A competition for Funds 

Meanwhile experiments, innovations were happening quite without the involvement of the target group. New terms and concepts 

invaded the construction Industry. Planners, Architects, Engineers and other professionals were now discussing "Sustainability", 

"Green Architecture" and "Energy Efficient solutions in Architecture. Leeds rated Iconic Green Buildings, took architectural practice 

to a totally different level. While large architectural firms were engaged in sustainability as a core concern in their architecture, the 

man on the street was slowly yet systematically getting marginalized from mainstream development. Energy and Environmental issues 

topped the list of concerns. "Larger than life" hybrid structures created a new typology of buildings, which violated all norms of 

symbiotic co-existence. They required "corrective design measures" to make them energy efficient. The design and re-design did very 

little to minimize the demand on public funds. The carbon footprint, had to be reduced, simultaneously public funds were required to 

be spent carefully and judiciously.  

 

E.    The Empowerment of Urban Local Bodies 

Through the 73rd and 74th constitutional amendment in 1992, the local authorities were vested with discretionary powers, along with 

the mandatory powers, which increased their authority, responsibility, and accountability.  

Maintaining a world class image was more important than ever before. With multiple claimants on forever limited public funds, 

lobbying among various stakeholders relegated the slum dweller back to where he came from.  

Urban local bodies were faced with greater challenges. Paucity of funds, an expanded scope of work, with decentralization caused the 

planning bodies and the maintenance bodies, to start working in tandem. Other related local and state bodies involving services and 

amenities, were all expected to work in a coordinated manner. The format for such administration and Governance resulted in overlaps 

in their jurisdictions and multiplicity of functions and action.  Wastage, duplication of work, and piecemeal work tendencies often lead 

to fire-fighting, and crisis management.  

III. SIZE- QUALITY- AFFORDABILITY DYNAMICS  

 

F. Small Is Beautiful- Very Small Is Absurd  

While bureaucrats, politicians and technocrats were busy implementing large scale world class physical infrastructural projects in the 

city, more for the hefty kickbacks than people's welfare, more for visibility, advertisement and presence, even more for political 

mileage, target being the future vote bank, housing for the poor was pushed to the rear seat. Initiatives in research and development 

suffered in large number of cases due to lack of political will to take them seriously for making a difference for the urban homeless.  

Conventional construction materials experienced a steep price escalation, and thus became unaffordable to the level of being totally 

out of reach for many, and an unreasonably absurd reduction in the size, rendered houses useless for decent and dignified households. 

Size of a house is more a function of the number of occupants, than the combined gross household income. Higher densities of 

population violating the standard assigned for the “Number of persons per room ratio”, can only replace one category of slum with 

another one.  

   There is a lower limit (a virtual floor) to the size of a dwelling unit, below which it cannot be called habitable for a household size of 

5 members. There is also an upper limit (a virtual ceiling) to its cost, beyond which it becomes unaffordable for many. It is of 

importance to illustrate how a given "functional" size, and “affordability” are both non-negotiable parameters.  

 

G. Cost Cutting is not equal to Size, Safety and Quality Compromises 

There cannot be a compromise in any of the three variables when addressing the issue of housing for the Urban Poor! The issue can 

only be resolved through the use of appropriate technology, local materials, to make it affordable for the poorest of the poor -in this 

case, the Urban Poor and the Homeless. Having established this, the stage is now set in place, to transfer innovative low cost 

technology and alternative materials from lab to land. However it is essential to define "poor, very poor" and other terms that often get 

misinterpreted by those in charge of translating missions, goals, objectives and policies into a reality.  

There is a clear dilution of the content and intent of policies by the time they get implemented. At times ground realities are much 
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harsher than what planners can comprehend.  Affordable Housing gets defined purely in terms of what is “Possible to be supplied” in 

a given income range, and what a household in particular can pay for. This creates a gap between what is affordable, what is possible, 

and what is desirable as part of housing standards. This non convergence is noticed the most in the housing for the urban poor. Since 

their affordability levels are very low, the market provides them with housing which is characterized by insecure tenure, small size, 

unhygienic environment and non-existent infrastructure. Non-availability of Affordable housing is as much a problem of the middle 

income groups as it is of the lower income groups. In their inability to find appropriate abode many a higher income groups 

(belonging to middle and lower middle income groups) are constrained to opt for sub-standard housing. Many invade 

cheaper/subsidized housing provided by the state for the poor thus negating government efforts. The issue of Affordable Housing thus 

has to be looked at in an integrated manner.  

 
IV.  URBAN HOUSING AND HABITAT POLICY 2007 [4] 

 

Research challenges have increased after more than 50% of the 

Urban Population is in the danger of living out of a house that takes 

up 30% to 40% of their combined household income, as rent or 

EMI (Equitable Monthly Installment) as the case may be, by virtue 

of the family being a tenant or owner of the house. A house when 

unaffordable at higher levels of income could still function 

efficiently, and what it may have foregone could be just frills. 

However at lower levels of incomes, what has to be foregone is far too valuable- structural stability, size, safety, security, privacy, 

among many other things. Un-affordability is a universal phenomenon across all sections and among all generations of urbanites. 

 

H.  Technically Speaking  

Affordability has been viewed as a ratio of price/rent of housing to income of household. The ratio differs for different income groups. 

Lower income groups can afford to pay much less a proportion of their income for housing than that of higher income groups. [3] 

The Ministry of Housing & Urban Poverty Alleviation created a High Level Task Force in January, 2008 to examine the issues 

related to “Affordable Housing for All" led by The Chairman – Housing Development &Finance Corporation Limited (HDFC) 

While keeping the affordability ratio for LIG and MIG as given by the high level Task force Committee, (Table 1) the ratio for 

EWS needs to be lowered to not more than 20 per cent for EMI/rent and 3 times household’s gross annual income for cost of house as 

recommended by National Resource Centre, School of Planning and Architecture, New Delhi. 

 

Table1. Affordability levels and Income Categories as per the (DPC) Report 

Income 

Group 

Size Cost EMI/Rent 

Carpet 

Area in 

Sq. Ft 

As a Multiple of 

Household Gross 

Annual Income (x) 

As a Percentage of 

Gross Monthly 

Income 

EWS/LIG 300-600 < 4x < 30% 

MIG < 1200 < 5x < 40% 

 
Another category of urban poor which is also part of Government’s inclusive policy of providing Affordable Housing for all namely 

BPL (Below Poverty Line). This category needs to be considered separately and not as part of Economically Weaker Section (EWS). 

The affordability level of households in this category would not be more than 5 per cent of the income. The income categories and 

affordability levels thus can be defined as in Table 2. 

Table 2: Affordability levels and Income Categories including BPL 

Income 

Group 

Income Affordable 

EMI/Rent per 

Month (in Rs) 

Affordable cost 

of the 

House (in Rs) 
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Taking the income classification of different income groups as 

defined by the Government of India, the Affordability Levels would 

be as per Table 3.  

 

Table 3: Income Classifications and Capacity to Afford EMI/Rent per Month 

 
Very few households in each category would be in any position to opt for the high end housing. Affordability levels of most of the 

poor would be much lower than what is indicated in the figures in Table 3.  

“It is also quite evident, that at current prices these cannot fetch a dignified house in most urban areas. It is important to define the lower limits for 

each income category also in order to plan for provisioning of all for lowest of income group in each category”[3]  

“Affordability is to be defined not only in terms of purchase price of the house (in case of ownership housing) or rent but must also include other 

charges/fees (registration charge, search cost etc.) payable at the time of purchase/renting of the house as also recurring cost over the lifetime of stay 

in the house. These would include taxes, maintenance cost, utility cost. One may also include cost of commuting to work place or other places by 

different members of family.” [3] 

Source: Affordable Housing for Urban Poor National Resource Centre SPA, New Delhi, Supported by Ministry of Housing & Urban Poverty 

Alleviation   GOI July 2009”.   

V. IMPLICATIONS ON THE APPROACH TO BE ADOPTED FOR RESOLVING THE ISSUE OF AFFORDABILITY FOR THE 

BELOW POVERTY LINE URBAN POPULATION 

 

I. Analysis 

Urban Housing and Habitat Policy 2007 can be seen as an eye-opener. It did enough to provoke positive criticism to get to the bones 

of the issue, and made a few strong fine print statements. It established that:  

 

1. A pucca (permanent) house cannot be made affordable, unless the safety, size,  and quality are partially sacrificed.  

2.   Housing and Infrastructure cannot be mutually exclusive  

3.   Habitat not Housing is what needs to be planned for. Each being valueless without the other  

4.  While defining affordability of dwelling units, other miscellaneous hidden costs may mean nothing at higher levels of 

income, but at Below Poverty Levels, these constitute a large proportion of the household income, and can tilt the balance between 

affordability or otherwise.  

5. Costs of all kinds, including notional, running, sunk, opportunity are more relevant in the case of the Urban Poor, than for 

higher incomes.  

6. Sensitivity to loss, like a single non earning day could create far more turbulence in the life of a BPL household, than for 

higher income groups, hence tax holidays, subsidies, grants and waivers to be integrated with other resilient fiscal planning 

measures capable of absorbing non-repayment or untimely repayment offering flexibility to borrowers. 

Monthly 

Rs. 

In Absolute Terms In Absolute 

Terms 

BPL <=2690 <= 134 <=64500 

EWS 2639 - 3300 538 - 660 96876--118800 

LIG 3301 - 7300 990 - 2190 158448--350400 

MIG 7301 - 14500 2920 - 5800 438000--870000 

Income 

Group 

Monthly 

Rs. 
Cost 

As a Multiple of 

Household Gross 

Annual Income 

(x) 

EMI/Rent 
As a  Percentage 

of Gross Monthly 

Income 

BPL <=2690 < 2x 5% 

EWS 2639 - 3300 < 3x 20% 

LIG 3301 - 7300 < 4x < 30% 

MIG 7301 - 14500 < 5x < 40% 
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7.  Similarly, expenditure on extra travelling, for each member of the household due to relocation (if any) could also affect 

affordability, in which case relocation compensation measures to be in- built in the form of subsidised travel costs using renewable 

BPL concession passes or travel cards.   

8. “Instead of defining kutcha or pucca houses, it may be more scientific to define houses on the basis of the load bearing 

capacity of the structure and outer skin in terms of their carbon foot print, life cycle and end of life value whether negative, zero or 

positive, where in a judicious mix of market economics and ecological economics are included.” [1] 

VI.   ALTERNATIVE MATERIALS -  FOR COST CUTTING    

Table 4: Simultaneous Cost Reduction at Multiple Levels 

 

   Legend 

              Central Govt. Policy 

 

Central Government, State Government, Local body, in – house Architects + Structural Engineers (Designer) + in house team of  

 

Contractors and sub-contractors 

 

 
Banks, Housing Finance Institutions, (HFIs). 

             Local bodies 

Note: Colour code represents the agencies as indicated wherever they appear across all Tables in this Document 

J. Inferences 

1. Having understood poverty, the plight of the urban poor, the possibilities and constraints, it is clear that an approach needs to be 

adopted, which identifies the constants and the variables, and the limits the floor and ceiling cut offs for Below Poverty Line category.  

2. For the highly cost sensitive section of the society, it has to be recognised that the complexities involved in costing of a dwelling 

unit requires an integrated package approach, where multiple agencies come together and work in coordination, while playing their 

role with the single agenda of a cost cutting exercise for those who struggle to survive Below the Poverty Line.  

3. There is a train of agencies from innovation to the final delivery of a low cost house. No single agency can perform all the tasks 

involved in the activity. The Research and Development can contribute only the know-how and the nuts and bolts of production.  

4. The research outcome has to be woven into the Nation’s benevolent policies, involving other central and state level agencies with 

neatly framed action plans at the lowest level. It is important at this stage to exercise caution in ensuring minimal involvement of 

commercial Contractors Engineers or Architects, so that the product is handed over through the shortest route from lab to land thus 

eliminating chances of delays and thereby increased costs.  
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5. Just so that the distribution and delivery machinery is insulated enough to keep the intermediary agencies totally out of all 

transactions between the provider and the provided for, the Self Help housing concept could be resorted to.  

6. It could therefore entail budgeting for special Training Programmes systematically organised for the Urban Poor, especially for 

those who have not undergone formal Education. This could create a new crop of skilled labour that could also specialise later and use 

it for income generation 

Table 5: Role of Various Agencies in Cost Reduction 

 

Note: Colour code represents the agencies as indicated in Table     4 and Table 7 

VII   ROLE OF VARIOUS AGENCIES IN COST REDUCTION  

  1. The Final objective being, minimum outgoings from a BPL household’s income as Equitable Monthly Income (EMI), or Rent for 

the dwelling Unit Various agencies have to contribute their efforts, discretionary powers, within the framework of the National 

objective of providing decent habitable housing for the Urban Poor. Clear cut distribution of duties and action plans defining “who 

does what and how” leaving no room for ambiguity or misinterpretation. Each programme or scheme has to be converted into a 

complete project with a definite time horizon.  

2. Taking the income classification of different income groups as defined by the Government of India, the affordability levels of the 

Below Poverty Line Group is Alarming. It is this group that is caught in a vicious cycle and the expenditure always overshoots the 

budget. Even if the Net Present Values (NPV) were to be calculated, the internal percentage difference when compared to the next 

higher income group remains the same.  

Table 6: Affordability Status of the Below Poverty Line Urban Population (2008) 
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VIII. AFFORDABILITY STATUS OF THE BELOW POVERTY LINE URBAN POPULATION (2008) 

 

1.  As per the recommendations of the task force, [1] appointed by the ministry of Housing and Urban Poverty Alleviation, also 

referred to as the Deepak Parekh Committee Report (DPC), the affordability standards for various income groups have been evolved. 

2. For the Economically Weaker Sections, (EWS) and the Lower Income Group (LIG) categories of households: A unit with a carpet 

area between 300 and 600 sq ft, with the cost not exceeding four times the household gross annual income and the EMI/rent not 

exceeding 30 per cent of the household’s gross monthly income with a Household size of 5 members has been assumed. 

Table 7:   Affordability vs. Adequacy Trade-offs  

 

V.  

IX,   AFFORDABILITY VS. ADEQUACY TRADE-OFFS  

1. In an attempt to provide a Pucca (Permanent) house out of conventional materials, those parameters have been identified where 

adequacy has been or is in danger of being traded off for affordability. To ensure safety, security, privacy, stability and durability, 

these parameters have been categorised into negotiable, non-negotiable, negotiable with either a ceiling or floor as the case may be. 

2. The effort has been to fix constants and variables so that reaching a reasonably acceptable solution becomes not only easier, but also 

acts as a template for faster movement of papers for affordable housing. 

Table 8: Affordability vs. Adequacy Resolution through an Iterative Process 
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IX   CONCLUSIONS 

A.  A Housing Package for the Urban Poor 

1. At current Market Rates an affordable house for the Below Poverty Line household, Using the variables and constants arrived at 

through iteration would mean: 

2. A 450 Sq. Ft (minimum built- up area), 1BHK house, on a 700 Sq.Ft (Free) plot of land, located within 2Km of the current house, 

costing Rs. 1,35,000/, ( at Current material and labour Costs- 2013) using 70%= Rs. 94,500 material cost, Rs 40,000/- Labour Cost is 

to be designed iteratively.  

3. With 90% of Rs. 1, 35,000 = (Rs. 1, 21,500) loan facility, 10% of Rs. 1, 35,000 = (Rs. 13,500) own Contribution, subsidized simple 

interest @ 5%, Rs.1, 21, 500) spread over a minimum of 20 years, shall have an EMI= Rent = Rs. 530 (Using Consumer Pricing Index 

and Rental Equivalence Method).  

4.The House to be designed for minimum 50 years of life span, and a structural design that offers a minimum factor of safety = 3. It 

must have all toilet and electrical fixtures, fittings, built-in storage units, doors windows grills, hard ware items like latches, stays, 

door locks, al-drops and general specifications like terrazzo tiles, glazed tiles wherever appropriate. Water, sanitation and plumbing, is 

to be fixed at basic level. 

   The Maintenance Cost envisaged to be fixed at an average of Rs.1060 p.a. One Time Charges like  Loan processing fee not to 

exceed Rs. 265 and  Registration Fee Stamp duty etc. another Rs. 265. For the Taxes + User Charges an amount not exceeding Rs. 

1350 p.a    

Table 9: Reverse Analysis 
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5. Using the Iterative Model of Analysis after having fixed floors and ceilings for Semi-Negotiable Parameters and established Non 

Negotiable, the only two parameters that can be worked upon through design are the material and labour costs. 

6. With the current iterative values the Total Cost is equal to Rs. 1, 35,000. The house hold will however have to pay Rs. 14,030 + 

(731x 20 years x 12 months) for 20 years which amounts to a static value of Rs. 1, 89,470  

7. If 5% of the combined annual household income is Rs.734x12 (Rs.8808) then the annual income is equal to 8808/0.05 which is 

equal to Rs. 1, 76,160. One twelfth of this amount which is Rs. 14,680 is therefore the monthly income required, to be able to pay the 

EMIs or the Rent. 

8. By using a structural system out of Bamboo Reinforced Concrete (BRC), for its slab, beams and columns (to begin with) a house 

can be designed fitting the criteria evolved for a given size, cost, safety and durability acceptable for a decent habitat. Further iteration 

may be required either for reworking semi-negotiable parameters within their range, or by iterating upwards or downwards with 

finishing materials, replacing one item at a time with bamboo (Doors, windows, flooring), and testing their effect on costs 

X.   BAMBOO FITS THE BILL     

The use of bamboo has historical roots. Its durability, tensile strength, owing to its fibrous structure is undoubtedly acknowledged in 

research circles. The excellent regenerating qualities and fast growth make it an abundantly available material in bamboo favourable 

soil conditions across the world. Bamboo cultivation, cutting, drying, seasoning, and chemical treatment, if managed in consonance 

with its flowering, can yield bulk quantities, for construction. While whole bamboo construction is known to have a list of demerits, 

engineered or processed composites enhance its qualities and increase its strength, multi-fold.  

Simultaneously, various steps need to be taken right from cultivation to design, to construction and maintenance help in countering 

most of its limitations, and harnessing its potential as a low cost building material. Being an organic material, it is by far, the most, 

sustainable solution for mass housing, for the economically weaker sections of the society in urban areas, including those that struggle 

to survive at sub-sustenance level, referred to in India as those that are Below Poverty Line (BPL) with meagre incomes. Bamboo 

being hollow offers a very light superstructure, reducing foundation costs, and an excellent performer in seismic regions, a minimiser 

of losses to lives and properties. They say it needs protection from driving rain. Hence designing with bamboo, calls for a large hat 

and big pair of boots for its protection, in real terms, an overhanging roof and a protected foundation.  

Availability of the conventional materials and technology, and standardization of professional education in the field of science, 

engineering and technology, led to the invasion of conventionalism, not only in the building industry, but also in every sphere of life. 

Generations of professionals developed similar skills, inherited similar technical thought processes, leaving no room for breakaways 

and experimentation. Closed laboratory experimentation continued, on alternative building materials and technology, but remained 

indoors, as the society had fortified itself to think non-conventionally. The "traditional" and the "vernacular" were lost in transition 

from the being" a way of life" to becoming an "impossibility". There was just no one left to experiment and embrace research 

outcomes. 

The energy guzzling construction of the modern times, has gripped the society, so much so that the poverty stricken prefer to (or are 

compelled to), remain homeless or operate out of houses which are often crowned with precariously balanced leaking shanty roofs a 

constant threat to life and property, constructed on an unauthorized piece of land - to having a semi-permanent  structure for a house, 

out of alternative materials, which were ready for market penetration, yet unanimously rejected by the populace.  

Or was it the soaring prices of cement, bricks, steel and timber? Was it a default situation or an artificially created one, as a result of 

urbanization, where the family is multi-nucleated, and dispersed, such that it now requires multiple establishments?  
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Abstract- The aim of this paper is to design a Wireless USB flash 

drive in which the USB flash drive can be used without 

connecting using the dongle. This makes the data transfer using 

USB more sophisticated. It also provides speed upto 1 Mbps 

 

Index Terms- Wireless, dongle, sophisticated, 1 Mbps 

 

I. INTRODUCTION 

SB flash drive is one of the commonly used memory 

storage device by all the people. The main reason for this is 

because of its compatibility and user friendly memory storage 

device. It can able to store data of any kind. The data stored in 

the USB flash drive can be erased, edited, formatted. The amount 

of data that can be stored depends upon the size allocated for the 

USB flash drive. Memory spaces commonly used are 2GB, 4GB, 

8GB, 16GB and 32GB. The cost of the USB device varies 

depending upon the memory space of the flash drive. The USB 

flash drive can be operated by connecting it to a dongle in the PC 

or laptop.  

       Now my paper is about synchronizing the data available in 

the USB flash drive with the PC or laptop. This can be achieved 

by implementing the effect of few modules available and also by 

modifying the design of the USB flash drive. We shall now 

discuss in detail  

 

II. MODIFICATIONS TO BE DONE IN  THE USB 

FLASH DRIVE 

       A bluetooth module is to be attached to the USB flash drive. 

By implementing various technologies, the addition of the 

Bluetooth module is made sure that it doesn’t affect the size of 

the USB flash drive. One of the suggested Bluetooth modules 

that can be used is Bluetooth V2.0 RS232. The module is shown 

in figure.1 

 
Figure1: Bluetooth V2.0 RS232 

 

       The reason for preferring this module is because the 

dimensions of the module is (2.7cm*1.3cm*0.1cm). As we 

discussed above, by implementing the Bluetooth module in the 

flash drive, the size of the flash drive must not be affected. Hence 

this module is preferred.  

 

III. MODIFICATIONS TO BE DONE IN PC  

       Now we have made modifications in the design of USB flash 

drive. The next one is to add a component to the PC such that we 

can able to synchronize the flash drive with the PC. That is a RF 

wave of 2.4 GHz is to be produced to synchronize the PC with 

the USB flash drive and transfer the data. The module which 

meets the requirements is IEEE 802.15.4-Compliant Atmel 

transceiver. This module is able to produce a RF wave of 

frequency 2.4 GHz. The module IEEE 802.15.4-Compliant 

Atmel is shown in figure 2.  

 

 
Figure2: IEEE 802.15.4-Compliant Atmel transceiver 

 

 

IV. TO MAKE THE OPERATION MORE SECURE 

       During synchronization of data, only the authorized PC user 

should access the USB flash drive. Hence, a solution has been 

found for this problem. We can use a secure USB flash drive i.e. 

a USB flash drive with secure code can be used. It has a keypad 

with a numbers from 0 to 9. Unless the correct combination of 

the code is pressed, the USB flash drive is inaccessible. Thus 

unauthorized members cannot access the USB flash drive. The 

USB flash drive with security keypad is shown in figure 3. 

 

 

 

 

 

U  
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Figure 3: Secure USB flash drive 

 

V. WORKING OF THE MODULE 

       As discussed earlier, the USB flash drive is unlocked by 

entering the correct combination of the security code. Once it 

gets unlocked, the Bluetooth module gets activated. Then 

through the PC the RF wave of frequency 2.4 GHz is generated 

and is searches for the Bluetooth module. Once we select the 

Bluetooth module of the USB flash drive, the USB flash drive 

gets synchronized with the PC and now it is ready to perform any 

type of operation such as copying the files, deleting the files, 

editing the files in the memory of the flash drive. The transfer of 

data is estimated to about 1 Mbps. It may vary according to the 

file size. The operation can also be explained by the following 

block diagram 

 

 
 

 

 

 

VI. CONCLUSION 

       This paper aims on “Why not?” Wireless USB flashes drive 

when there is a wireless mouse and keyboard. This is more 

compatible. The user can access the USB flash drive by placing it 

at some distance from the PC. As technology improves, we can 

find a solution to increase the speed of the data transfer. Since 

there exists some hurdles during wireless communication.   
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Abstract- The above mentioned description deals with a design 

and development of a new novel bite force recorder using solid 

state components is clearly explained. This state of the art 

authenticated device can be used to manipulate the complex 

function of human bite force, which is the net resultant 

combination of functional response of various craniomandibular 

structures consisting of interrelated components, like the muscles 

of mastication, joints, teeth and the neuromuscular system. The 

consistency and accuracy of the bite force recorder was 

reaffirmed by doing a detailed laboratory calibration and clinical 

testing on 20 adult subjects. 

 

Index Terms- Bite force, Laboratory calibration 

 

I. INTRODUCTION 

iseases or disorders of the muscles of the head and neck, 

with special reference to the masticatory muscles is 

determined by the complex and interrelated components 

comprising the morphology and biomechanics of the muscles, 

joints, teeth and the neuromuscular system .Bite forces, which 

greatly differ in magnitude and direction, result from different 

combinations of action of masticatory and cooperative muscle. 

Several clinical and animal experimental studies have shown the 

significant role played by the function of muscles of mastication 

in craniofacial growth. It has been shown that relatively large 

forces are generated when teeth are brought into occlusion and 

these forces decrease when the bite point is moved anteriorly. In 

some investigations no difference between genders was detected, 

whereas in others males produce greater bite force than the 

females. Bite force has been shown to increase with age till a 

specific age and then the levels start decreasing, but the cut-off 

age for this change is still not known. The variability of the 

results of bite force has often been considerable with a large 

number of factors influencing the value obtained  have been 

made to investigate the so-called normal chewing forces as well 

as biting forces in man. Clinical evaluation of the physiologic 

characteristics of the muscles of mastication by means of 

accurately measuring the human bite forces have been studied 

with several types of equipment, and the maximal values 

reported have varied greatly. As need for improvements 

necessitate, so the continuing endeavor to strive for better, more 

refined, simpler and accurate device has led to further 

development in designing a device which can record human bite 

forces with high level of consistency and accuracy. The present 

study describes the design and development of a new novel bite 

force recorder. 

 Aims and Objectives 

       1. To develop a new, more refined, simpler and accurate bite 

force recorder for recording relatively large forces, which are 

generated when teeth are brought into occlusion? 

       2. To reaffirm the consistency of this bite force recorder by 

conducting a detailed laboratory calibration test on 30 adult 

subjects. 

       3.  Selection of good elastic material for biting member 

       4. Meshing and finite element analysis of biting member for 

design, development and calibration 

 

II. MATERIALS AND INSTRUMENTS USED ARE AS LISTED 

1 Biting Member:-Stainless Steel (Grade 316) 

       General Properties: An alloy 316 is molybdenum-bearing 

austenitic stainless steels which is more resistant to general 

corrosion and pitting crevice corrosion than the conventional 

Alloy. This alloys offer higher creep, stress-to-rupture and tensile 

strength at elevated temperatures. In addition to excellent 

corrosion resistance and strength properties, the Alloys 316, 

316L, and 317L Cr-Ni-Mo alloys also provide the excellent 

fabricability and formability which are typical of the austenitic 

stainless steels. 

 

 
Fig 1.1: biting member ANSYS model 

 

       The above model (basically stainless-steel grade-316) has 

been modeled using ANSYS 11 simulation software. During 

modeling dimensions are chosen arbitrarily and model has been 

completed for simulation purpose, selected dimensions are 

checked for various force values and their respective 

deformations, from the list various values suitable dimensions 

has been selected, and from this suitable one is both upper and 

lower beam thickness is 3mm and in between there is a gap of 

6mm, provided horizontal gap thickness is 42mm   . For 

modeling solid brick 8 node- 45 element type is chosen and 

various properties of stainless steel 316 grade are given during 

modeling, they are Young’s modulus is 200000Mpa, poison’s 

ratio 0.27. We found that for a force of up to 620N there is no 

D 
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touching of both upper and lower member, consequently we can 

measure force up to 620-625N.  

viability by following means:  

 

2. Strain gauge (350 Ω metal wire) 
       While there are several methods of measuring strain, the 

most common is with a strain gauge, a device whose electrical 

resistance varies in proportion to the amount of strain in the 

device. For example, the piezoresistive strain gauge is a 

semiconductor device whose resistance varies nonlinearly with 

strain. The most widely used gauge, however, is the bonded 

metallic strain gauge. The metallic strain gauge consists of a very 

fine wire or, more commonly, metallic foil arranged in a grid 

pattern. The grid pattern maximizes the amount of metallic wire 

or foil subject to strain in the parallel direction (Fig1.2). The 

cross sectional area of the grid is minimized to reduce the effect 

of shear strain and Poisson Strain. The grid is bonded to a thin 

backing, called the carrier, which is attached directly to the test 

specimen.  

 

 
Fig2.1: Strain gauge with wire connection 

 

       Therefore, the strain Experienced by the test specimen is 

transferred directly to the strain gauge, which responds with a 

linear change in electrical resistance. Strain gauges are available 

commercially with nominal resistance values from 30 to 3000 

with 120, 350, and 1000 ohm. It is very important that the strain 

gauge be properly mounted onto the test specimen so that the 

strain is accurately transferred from the test specimen, though the 

adhesive and strain gauge backing, to the foil itself. 

Manufacturers of strain gauges are the best source of information 

on proper mounting of strain gauges 

 

3. Three core shielded wire cable: 
       A shielded cable is an electrical cable consisting of one or 

more insulated conductors enclosed by a common conductor. 

The shield is usually composed of braided strands of copper. 

This type of cable is used to eliminate the noise which affects the 

signal. The shield acts as Faraday Cage to reduce the interference 

of electrical noises, All real time applications of strain gauges 

require shielded cables to connect the strain gauges to the signal 

conditioning circuits (Wheatstone bridge). In this work three core 

shielded wire of one meter length is used to connect the two 

strain gauges in to the bridge circuit. One end of the shield is 

connected to the ground. 

 

 

 

 

4. Signal conditioning circuit consisting of strain gauge and 

                      Instrumentation amplifier 

       Strain gauges each of 1000Ω unstrained resistance are used 

for sensitivity; strain gauges are connected in the sensor bridge 

(Wheatstone bridge) as quarter bridge arrangement. The bridge is 

balanced for zero; this is done by using a precision multi-turn 

potentiometer in oneof arm of the bridge. When we apply the 

force on the biting member the resistance of the strain gauge 

increases, this produces some unbalanced bridge output on 

amplifier with gain of 570 is used to convert 1 kg of load in to 

10mv. A digital panel meter with 0-200mv range is used as a 

display. In this way the digital panel meter display number and 

the precision weight are co-related,  

 

5. Digital panel meter (DPM) 

       It is a low cost ready to use digital display and it is most 

popular for displaying the voltage in 0-0.2V, 0-2.0V and 0-20.0V 

ranges. In our project we have selected 0-2.0V range. This is 

because the instrumentation amplifier and Wheatstone bridge are 

designed in such way that the voltage produced when the 

maximum permissible force is applied on the biting member is 

within this range. The DPM consist of an 8-bit dual slope 

integrator ADC, a 3
1
/2 digit 7- segment LED display and 

associated circuits. It is a handy and very low cost “plug and 

play” type display.                                            

 

III. CALIBRATION TEST 

       Once the instrument was ready, it was calibrated with loads 

from 10 to 85 kg by a universal testing machine at Bureau of 

Indian Standards. Loads were applied through extracted natural 

teeth (molars) mounted in acrylic blocks to stimulate the 

conditions in the mouth. The reading on the DPM was noted for 

the various force values, and three recordings were taken for 

each weight. The mean of the three recordings was finally 

taken.It was seen that the increase in recorded mV values on 

DPM were proportional to increase in loads applied. 

 

 
Fig5.1: Parts of biting force recorder 

 

       The patients were seated on a dental chair with head 

unsupported and positioned so that the Frankfort horizontal plane 

would be parallel to the floor. The patients were explained about 

the procedure and asked to bite maximally when told. The fork 

was placed parallel to the dental arch so that biting end was 

positioned in the right maxillary first molar region . At the 

beginning of the test, each subject was asked to bite on the fork 

in the order to make him familiar with the equipment and no 

measurements were made. After that a series of three consecutive 
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recordings were taken and noted. The rest period of one minute 

was given between each recording to prevent muscle fatigue. 

Mean of the three recordings was taken as the maximum bite 

force (MBF) in the molar region (maximal intercostal position, 

MBFP1). 

 

 
Fig 5.2:  Technique for recording the maximum bite  force 

 

IV. RESULTS 

       20 dental students (10 males and 10females) aged 20 to25 

years    volunteered as test subjects. in this study to reaffirm the 

accuracy in recordings of the bite force recorder. 

  

Table1. Observations recorded of 20 subjects used for clinical 

testing 

 

V. DISCUSSION 

       To evaluate clinically the physiologic characteristics of the 

masticatory muscles, various methods, like measurement of 

myoelectric activity, bite force recording and endurance test, 

have been used. Interest in the study of the strength of 

masticatory musculature dates back to the 17th century as 

documented by Borelli (1681) who was among the first to 

measure the force of mastication using a somewhat similar 

technique of assessing the bite force by transducers placed 

between one pair of opposing teeth, leaving the rest of the 

dentition separated. The most successful of the entire lot of bite 

force recorders consisted of a metallic fork, an electronic 

instrument, an instant standardization device and disposable 

caps. This forms the basis of the framework of the bite force 

recorder designed entirely in house by us. It has added features, 

like a strain gauge which was chosen because of its advantages. 

The total thickness of the fork with disposable caps was 11.0 

mm. A similar vertical opening between jaws was produced by 

recorder used in several researchs. Prior to measuring the bite 

force, the fork was calibrated by an instant standardization device 

which is unique to this study. To reduce metallic impact on the 

teeth and to prevent cross contamination, a unique and exclusive 

set of disposable caps were designed and used by us. The 

instruments were calibrated with loads from 5.0 to 90 kg by a 

universal testing machine .The bite force was recorded by 

placing the fork in maxillary first molar area has also been done 

in other studies and was recorded unilaterally. The human bite 

forces registered in this study lay within the calibration range. In 

some investigations, no difference between genders was 

detected, whereas as in others men produced greater bite forces 

than women. In the present investigation the difference between 

genders was evident in the maximal bite force recorded in the 

molar region. This finding is mostly due to the greater muscular 

potential of men. The stability of the coated housing between 

teeth may, therefore, partly explain the high bite force values 

recorded in this study. 

 

VI. CONCLUSION 

       To conclude we can exclaim with confidence which is 

backed by results of our scientific study and assessment of 

authenticated literature that our bite force recorder is more 

sensitive, accurate, reproducible, compact, battery operated, 

hygienic due to disposable covers and has the ability to produce 

accurate readings in a simplified way which is very helpful and 

suitable for field studies as well as the clinics.   
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Abstract- Recent developments in technology have made 

possible the widespread deployment of small, low power and 

dense wireless networks, known as wireless sensor networks 

which collect and disseminate environmental data. In such 

networks communications can be easily monitored and hence 

data transmission and reception between the nodes must be 

encrypted using a secret key. Furthermore, the distribution of 

secret key used in encryption of data in a very large network is a 

cause for the reduced efficiency of the network. The scheme of 

using quantum teleportation as a mechanism to distribute 

quantum data over a sensor network offers huge advantage over 

traditional methods. In this paper an EPR-Pair scheme is 

implemented in terms of quantum gates to achieve higher degree 

of immunity from eavesdropping of malicious nodes. 

 

Index Terms- EPR-Pair, Quantum Gates, Quantum teleportation, 

Wireless sensor network (WSN). 

 

I. INTRODUCTION 

wireless sensor network is a large collection of nodes which 

are organized into a network which are co operative in 

nature. The nodes communicate wirelessly and often self 

organize after being deployed in an ad hoc fashion. Numbers of 

nodes anticipated range from 100s to1000s in number. In recent 

times, WSNs are being deployed at a highly accelerated pace. In 

a few years wireless sensor networks will cover the whole world 

with access to the internet. This can be considered as the Internet 

becoming a physical network. The main properties of a wireless 

sensor network is that they are wireless, have low power resource 

and are real-time, have dynamically changing sets of resources, 

aggregate behaviour is important and location is critical. Many 

wireless sensor networks also utilize minimal capacity devices 

which places a further strain on the ability to use past solutions. 

[1] 

       The sensors in a WSN report the changes in a physical 

parameter to a centralized system. While sending the report, the 

information in transit may be altered, spoofed, replayed again or 

vanished. As wireless communication is vulnerable to 

eavesdropping, any attacker can monitor the traffic flow and get 

into action to interrupt, intercept, modify or fabricate packets 

thus, provide wrong information to the base stations or sinks. As 

sensor nodes typically have short range of transmission and 

scarce resource, an attacker with high processing power and 

larger communication range could attack several sensors at the 

same time to modify the actual information during transmission. 

[2]  

       To overcome the above disadvantage of eavesdropping, an 

entanglement pair, better known as the Einsten-Podolsky-Rosen 

(EPR) pair is used to distribute quantum data over a wireless 

sensor network. Using quantum gates to generate this 

entanglement scheme, the overall power consumption in this 

sensor network drastically reduces. 

 

II. QUANTUM GATES 

       In the field of quantum computing and specifically in the 

domain of quantum circuit model of computation, a quantum 

gate, and otherwise known as a quantum logic gate is a basic 

quantum circuit operating on a small number of qubits. Just as 

the basic gates are the building blocks of a classical computer, 

quantum gates form the building block for a quantum computer. 

       Unlike many classical logic gates, quantum logic gates are 

reversible. However, classical computing can be performed using 

only reversible gates. For example, the reversible Toffoli gate 

can implement all Boolean functions. This gate has a direct 

quantum equivalent, showing that quantum circuits can perform 

all operations performed by classical circuits. Quantum logic 

gates are represented by unitary matrices. The most common 

quantum gates operate on spaces of one or two qubits, just like 

the common classical logic gates operate on one or two bits. This 

means that as matrices, quantum gates can be described by 2 × 2 

or 4 × 4 unitary matrices. [5].The quantum gates used in this 

paper are: Hadamard gate and BJN gate. The description of BJN 

and Hadamard quantum gates are given below. 

 

BJN Gate (BJN): 

       Figure.1  shows a BJN Gate which is a 3*3 gate with inputs 

(A,B,C) and outputs P=A, Q=B, R=(AB)C. Its logic circuit 

and its quantum implementation are as shown.  

 

A 
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Figure 1: BJN Gate 

 

Hadamard Gate (H):  
 

       The Hadamard gate acts on a single qubit. It maps the basis 

state  to  and   to . 

 

       It is represented by the Hadamard matrix: 

     

 
 

       Figure 2 is the circuit representation of this gate is as 

shown: 

 

 
Figure 2: symbol of Hadamard matrix 

 

III. PROPOSED SECURITY MODEL 

       The proposed work uses a teleportation scheme to distribute 

quantum data within the sensor network. In previous works, the 

entanglement is generated using the CNOT gate [4]. A 

teleportation scheme for sensor data distribution is implemented 

using a Feynman gate in [6] wherein the mathematical steps 

involved are more complex and hence more secure [6]. In this 

paper a BJN gate is used to implement the same.  

       The final analytical result received by this proposed model 

with that of the CNOT gate is computationally identical. Figure. 

3 shows a sensor environment in which node A and node B are 

communication to a remote base station. Node A and node B are 

assigned a qubit pair [6].  

       These nodes communicate using quantum teleportation. This 

makes the environment more secure and reliable with very low 

power consumption. 

 

 
 

Figure 3: Teleportation between two nodes in a WSN 

 

        Suppose a qubit denoted by   |χ> = α|0> + β|1>   is to be teleported between the node A to Node B. Assume the qubit is 

normalised. Consider an entangled quantum state |Ψ> formed by a tensor product of three separate states represented as 

 

    |Ψ> = |χ>  |0>  |0> 

 

                 |Ψ> = (α|0> + β|1>)  |00> 
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    |Ψ> = α|000> + β|100>     (1) 

 

 

        Applying Hadamard gate to the second qubit, we obtain 

  |Ψ> = α|0>  2

1

(|0> + |1>)  |0> + β|1>  2

1

(|0> + |1>)  |0>  (2) 

        = 2

1

(α|000> + α|010>) + 2

1

(β|100> + β|110>)     (3) 

        Now applying a BJN gate to equation (3), 

  |Ψ> = 2



(BJN|000> + BJN|010>) + 2



(BJN |100> + BJN|110>)  (4) 

         = 2



(|000> + |011>) + 2



(|101> + |110>)    (5)  

 

        Lastly, apply a Hadamard gate to the first qubit in equation (5) we get, 

             |Ψ> = 2



(|000> + |100> +|011> + |111>) + 2



(|001> - |101> + |010> - |110>)        (6) 

 

        Rearranging the terms we get,  

    |Ψ> = 2

1

|00>  (α|0> + β|1>) + 2

1

|01>  (α|1> + β|0>) + 2

1

|10>  (α|0> - β|1>) + 2

1

|11>  (α|1> - β|0>) 

                        (7) 

 

        This equation (7) represents the possible outcomes of 

measuring the first two qubits.  If node A measures |00>, then the 

state collapses and node B has |χ> = α|0> + β|1>   in its 

possession. If |01> is measured by node A then the desired state 

at node B can be obtained using an X-gate. Similarly if node A 

measures |10>, then a Z-gate is to be applied at node B and 

finally if node A measures |11>, then a ZX- gate combination 

must be applied to the qubit at node B for obtaining back the 

qubit in its original form. The information of what state has been 

measured at node A must be sent classically by node A to node 

B. 

 

IV. CONCLUSION AND FUTURE SCOPE 

        In this paper we have seen that a secure communication of 

quantum data in a wireless sensor network can be achieved using 

quantum teleportation. The above methodology gives a far 

superior data protection than the traditional approach. The 

mathematical results clearly indicate that from gates used at 

intermediate stages we can extract the same quantum information 

at the output as is generated at the input and intermediate 

communication can be made more secure with the use of 

quantum gates. This paper can be extended to teleporting two 

qubit states as well. Different quantum gates can also be used in 

the future to produce successful teleportation. 
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Abstract- Endemic arboreal snail Acavus haemastoma in nature 

goes for encrusted plant materials such as lichens and mosses 

even soft tissues of the plants itself. However, it prefers any 

succulent plant materials as its alternative food indicating that 

raising them in the laboratory culture for study purposes and 

conservation practices.   

 

Index Terms- Acavids, Food preference, acceptability index, 

Food materials 

 

V. INTRODUCTION 

cavids are generally considered to be lichen feeders 

although no detailed reports to this effect are available. 

Analyzing the gut contents in the gut of an animal is indicative of 

the food materials consumed by it. The food may also determine 

choice of a particular habitat where the preferred food is 

available in adequate amounts. Thus, a study of diet in analyzing 

the gut contents is useful in examining habitat preference. In a 

study of animal population biology, food is one of the important 

factors affecting the distribution and abundance of a species. 

Food may influence a population's chance to survive or multiply 

by modifying the fecundity, longevity, or development of 

individual members in that population.  

 

I.  MATERIALS AND METHODS 

1. Analysis of gut contents of Acavus haemastoma 

       The adult snails of almost same size (seven from each site 

Weligama and Uyanwatte) were collected from different tree 

species listed below (Figure 1), 

1. Jak (Artocarpus heterophyllus) 

2. Bread fruit (Artocarpus altilus) 

3. Arecanut (Areca catechu L) 

4. Coconut (Cocus nucifera L) 

5. Kitul (Caryota urens L) 

6. Kottamba (Telminalia catappa) 

7. Banana (Musa sapientum L) 

 
Figure.1. Localities from where snails were collected 

 

       Snails were collected from trees listed above at 7.00 hrs after 

active feeding had begun. They were immediately drowned in 

90% ethanol and 90% ethanol injected into the gut by piercing 

the shell. In addition to this two more snails moving on the 

ground in each site were treated in the same way. The specimens 

were all brought to the laboratory and immediately dissected, and 

the crop contents of the crop of each snail were placed separately 

in 70% ethanol and examined under the microscope. Once the 

observations were made separately, the crop contents of each 

individual was filtered, dried at the room temperature and the 

weight of each sample was also measured in order to measure the 

mean total amount consumed by an individual snail. The 

composition of the gut contents was identified under the 

microscope. This was sufficient for study. Composition and 

abundance of individual components of the gut contents were 

identified. 

 

2. Food Preference of Acavus haemostoma under Laboratory 

Conditions 

       Laboratory experiments have shown that different diets 

result in considerably different growth rates in Cepaea nemoralis 

Linnaeus (Williamson and Cameron, 1976). Although there is no 

evidence showing an effect of food shortage on density of natural 

populations of C. nemoralis, it has been suggested by Wolda et 

al (1971) that the quality of food might limit this species 

A 
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abundance. Furthermore, for many animals, food may also 

determine choice of a particular habitat (Drickamer and Vessey, 

1982; Crawley, 1983). Thus, a study of diet in the snail is 

essential to the study of its population biology and habitat 

preference and also in application of conservation practices. 

Previous studies on certain snails such as Cepaea nemorals 

indicated that it eats a wide range of plant species, both in the 

laboratory (Grime et al, 1968; Grime & Thornton, 1970) and in 

the field (Wolda et al 1971; Richardson, 1975). Nevertheless, the 

snail has quite specific food preferences. According to Grime et 

al (1968) palatability of the food materials to the snail is 

important in feeding of snails. Further, Grime et al (1968) 

examined fresh leaves of 52 plant species in the laboratory, and 

found that only about 20% were palatable to the snail. Also 

Wolda et al (1971) have shown that some plant species fairly 

common in field areas occupied by snails were never found in 

the guts of snails. However, according to Richardson (1972) the 

snails did not discriminate between plant species, but between 

dead and fresh materials. Thus, the senescent plant materials 

were preferred to fresh ones (Carter et al, 1979). 

       This preference might well be true of these Acavids feeding 

mainly on lichens with respect to show co-evolution -

plant/primitive animals association. There have been two phases 

in the evolution of the Class Gastropoda. Firstly, the mega 

evolutionary phase which led to the emergence of the biological 

model which we define as " gastropod" and secondly, the 

elaboration of this model in a variety of ways with the production 

of innumerable variants each of which is able to function 

effectively under restricted and specialized circumstance. This 

second phase of adaptive radiation of the gastropods is heavily 

based on modifications, development and transformations of the 

original feeding mechanisms. 

       The adaptive radiation of gastropods was mainly brought by 

diversification of feeding methods in which process the 

following consideration is important, retention of an important 

primitive feeding organ, the radula and the tendency to retain as a 

general rule the ancient function of ingesting food in the form of 

comparatively small particles (Woulda et al, 1971). 

       In terms of diversity of feeding habit the adaptive radiation 

of the Pulmonata may appear rather restricted, but the Pulmonata 

have colonized all conceivable habitats in freshwater and on dry 

land. Morphological adaptations of the feeding apparatus have 

commonly evolved in dietary specialists (Hughes, 1980; Jensen, 

1981a). These adaptations increase handling efficiency, thus 

increasing food value (Hughes, 1980). This is important because 

dietary specialists often feed on 'low -value' food items (Hughes, 

1980).  

       The present investigation was undertaken to study food 

preference in the laboratory situation partly in view of finding a 

solution for in situ breeding of this species as well as the other 

Acavids.  

       Furthermore, observations made directly in the field were 

compared with the results from the laboratory study. The field 

study was carried out in Uyanwatte located in Matara district 

(approximately 80 23 N, 5 29E, elevation 10m) where the 

population of Acavus haemastoma under investigation occupied 

an abandoned compound 1km long and 10-15 m width, with 

mixed vegetation comprising mostly Breadfruit, Arecanut, Jak, 

Papaya, Coconut and Kottamba trees and Kolakaesea plants. 

2.1. Materials and Methods 

       In this study observations were confined to Acavus 

haemastoma alone. Normally, snails feed in the night and in the 

early morning, and observations were made from 5.00-7.00 hrs 

on the feeding snails. Records were made as to time of feeding, 

identification of trees. On the tree trunk the easily available 

source is lichen such as fruticose type. The lichen samples were 

collected and identified to some extent according to Hale (1981) 

who worked on the lichens in Sri Lanka. 

       Various techniques have been reported to determine the 

acceptability of food materials for snails (Grime et al, 1968; 

Dirzo, 1980; Chang, 1991).Species, Acavus haemastoma rared in 

large glass tank transferred to small tank, one each of the 

populations was starved for 36 hrs and then given a single item 

of food as listed in Table 1.3. Each food items was weighed at 

the beginning of the experiment and weighed after 24 hrs. This 

was repeated for 7 times and the seven replicates were taken. 

Before starting the experiments, the formula for the acceptability 

index (AI) applied by Chang, (1991) was formulated as the 

quotient of Weight of test material consumed, Weight of the 

maximum quantity consumed for the standard, the maximum 

quantity was measured by feeding a starved snail in a small glass 

cylinder with snake gourd (Trichosanthes cucumerina L) were 

soft tissue for 24 hours in the dark, and measuring weight loss of 

the food items. Seven replicates were carried out like this and 

mean standard was taken to obtain the standard. Snake gourd was 

selected at the trials along with other different food items. 

       In the present study comparisons have been made by 

separating the food materials into four categories: highly 

acceptable (AI >0.5), moderately acceptable (0.5 > AI >0.1), 

rarely acceptable (0.1 > AI 0), and unacceptable (AI = 0) to 

determine the mean maximum food material consumed by an 

adult snail. The amount of food item consumed was calculated 

by setting feeding experiment with control. i.e. 

1 - 10 g of the food item and a snail 

2 - 10 g of the food item alone 

 

       Both preparations were kept in the dark for 24 hours. After 

feeding, the left over, and the material in the control were dried 

in an oven and weighed. The relationship between the weight of 

the material before and after the experiment is expressed as: 

 

Xbefore/ Ybefore = (Xafter +Xconsumed)/Yafter 

 

In which,  X: weight of the test materials in the snail jar 

   Y: weight of the test materials in the control jar 

Then, weight of the consumed material was calculated by, 

 

Xconsumed = Xbefore x Yafter/Ybefore _ Xafter. 

 

The same procedure was performed for all the material tested. 

 

II. FIELD OBSERVATIONS        

       Throughout the field study casual observations on snail 

feeding were always made. In order to obtain quantitative data, 

direct observations of feeding were made between 5.00 A.M and 

7.00 A.M. These observations were made despite the difficulty of 

observing snails at nights. 
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III. RESULTS AND DISCUSSION 

       The studies on the diet of other snails indicated that they eat 

a wide range of plant species, both in the laboratory (Grime et 

al., 1968; Grime and Thornton, 1970) and in the field (Wolda et 

al., 1971; Richatdson, 1975). Carter et al (1979) examined food 

preference of the snails, Cepaea nemoralis. Apart from this, 

Wolda et al (1971) have shown that some plant species fairly 

common in field areas occupied by snails were never found in 

the crops of these snails. Acavid snails, arboreal as well as the 

terrestrial ones may have their respective food preference. As far 

as the arboreal snail species, Acavus haemastoma, used in this 

investigation, is concerned; it has its specific food preference in 

the field (Table.1.1). 

       These values are applicable to snails from on trees as well as 

those collected on the ground. It appears that lichens whether 

intact or broken into their constitution the major part of the crop 

constituents. Detail identification of the lichens was not possible.  

 

Table. 1.1. The contents in the crop of Acavus haemastoma collected in the field in decreasing order of abundance viewed under the 

microscope. 

___________________________________________________________________ 

  lichens 

 moss 

 plant epithelial tissues  

 soil particle 

 bark pieces 

 

      Hyman (1967) has made a generalization that terrestrial 

pulmonates commonly eat the vegetation available in their 

habitat and are not selective in the choice of their food material. 

Runham and Hunter (1970) have also observed that slugs feed on 

leaves, stems, bulbs, tubers, and also consume materials like 

fungi, lichens, algae and animal materials. The analysis of the gut 

contents of Acavus haemastoma from its natural habitat 

(Table.1.1) has shown that the major portion on is lichens even 

though a wide variety of edible materials are available in its 

locality. This may be due to the adaptation of the radula for 

scraping and not suitable for cutting any plant tissue like in the 

Achatina. 

      Table.1.2 and Table.1.3 indicate dietary preferences under 

laboratory conditions. In the present study it is indicated that this 

snail is herbivorous and while a variety of acceptable food 

material was provided this snail exhibited a tendency to relish 

such vegetable material with higher water content. Further, when 

given a choice to select among different vegetable material 

provided A. haemastoma invariably gather around the sliced 

pieces of pumpkin and fed on them voraciously. However, snails 

kept under forcible longer period of starvation were found to feed 

on other available soft plant materials even the filter paper, toilet 

tissue etc (Table.1.2 and 1.3). The results of acceptability index 

also show the food preferences of A. haemastoma, the plant 

materials with rough tissue and were rejected by the snails. This 

type of food rejection by the snail species was also shown by 

various workers (Grime et al, 1968; Williamson & Cameron, 

1976; Carter et al, 1979)(AI = 0). Some materials have shown 

mean acceptability index of which the materials are with low 

water content (AI = 0.01).  

      Food preference in the field and laboratory can be compared 

(see table.1.1, 1.2, and 1.3). In the natural state lichens with 

lesser water content contribute the major source, whereas in the 

laboratory, they rank as 4 (Table.1.2 and 1.3). The results are 

organized in Table.1.2. and 1.3. 

      This laboratory study indicates that the Acavids could be 

raised on the plant material supplied in the laboratory. 

1. Diet may restrict its distribution 

2. Avoid in competing with other snails for resources. 

      Laboratory studies show feeding plasticity – wide range of 

food can permit its culture in the laboratory. This may be tested 

to produce viable egg laying populations, which may then 

promote in situ conservation. 
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Table.1.2 Dietary preference of Acavus haemostoma by weight of food consumed. 

 

No Food material supplied Moisture content (%) 
Dietary preference of 

Acavus haemostoma 

1 Papaya fruit 96.00 +++ 

2 Nutrient Agar  95.25 +++ 

3 Snake Gourd 94.26 +++ 

4 Sliced pumpkin 92.75 +++ 

5 Mushroom 92.74 + 

6 Jak fruit 92.56 ++ 

7 Lettuce 90.25 + 

8 Banana peel 88.96 + 

9 Cabbage 86.48 ++++ 

10 Carrot 85.37 + 

11 Green Leaves 82.75 + 

12 Bread fruit leaf 82.71 - 

13 Onion 82.70 - 

14 Chow chow* 80.79 +++ 

15 Lichen species 80.25 +++ 

16 Tomato 75.79 - 

17 Salad leaves 75.25 + 

18 Banana fruit 73.36 ++ 

19 Jak leaf 73.25 - 

20 Leeks 72.50 +/- 

21 Chicken Sausage 72.50 - 

22 Apple 70.69 ++ 

23 Bitter gourd 70.28 +/- 

24 Beat root 69.26 + 

25 Potato 65.79 ++ 

26 Cucumber 64.25 ++ 

27 Grass species 60.50 - 

28 Bread fruit 60.27 + 

29 Maliban Marie Biscuit 0.92 ++ 

30 Filter paper 0.00 ++ 

 

-  Sign indicates the negative response for feeding on the material 

+ Sign indicates the preference of the snail to, feed on the material and the numbers of signs indicates intensity of feeding on 

respectively and intense liking. 

+/- Sign indicates its liking or reluctance of the snail to for feeding on the material provided 

++/+++ Sign indicates the intense liking of the snail to feed (*Mohanadas, 1989) 

 

 

Table.1.3. Acceptability/Preference indices of 30 food materials as testing materials to snails 

 

No Food material Acceptability Index 

1 Snake Gourd 0.524 + 0.125 

2 Papaya fruit 0.521 + 0.122 

3 Mushroom  0.512 + 0. 215 
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4 Lichen species 0.498 + 0.225 

5 Cucumber 0.438 + 0.952 

6 Sliced pumpkin 0.432 + 0.255 

7 Nutrient Agar 0.422 + 0.199 

8 Chow chow 0.412 + 0.092 

9 Banana fruit 0.345 + 0.245 

10 Apple 0.325 + 0.012 

11 Cabbage 0.252 + 0.189 

12 Banana peel 0.235 + 0.091 

13 Jak fruit 0.215 + 0.122 

14 Tomato 0.210 + 0.045 

15 Filter paper 0.189 + 0.121 

16 Maliban Marie Biscuit 0.185 + 0.245 

17 Carrot 0.174 + 0.290 

18 Beat root 0.132 + 0.233 

19 Potato 0.130 + 0.119 

20 Bread fruit leaf 0.122 + 0.009 

21 Bread fruit 0.099 + 0.132 

22 Leeks 0.098 + 0.782 

23 Salad leaves 0.078 + 0.542 

24 Lettuce 0.018 + 0.980 

25 Green Leaves 0.009 + 0.136 

26 Bitter gourd 0.00 

27 Chicken Sausage 0.00 

28 Grass species 0.00 

29 Onion 0.00 

30 Jak leaf 0.00 
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Abstract- The aim of the present study is to evaluate the charismatic leadership quality of Sheikh Mujibur Rahman. This study was 

carried out by descriptive qualitative research techniques. The result revealed that Sheikh Mujib was stimulated people by his 

charismatic leadership capability and huge political knowledge. From his early life he was demonstrated two key leadership qualities 

which make him unquestionable leader of the Bangladesh. One key quality was proactive social consciousness and paramount 

dedication for politics. Sheikh Mujib has so many leadership skills that recognized him as a leader of general people. His aspiration 

and sacrifice for nation made him an icon of the country. Therefore, it can be concluded that his leadership trait made himself as a 

father of the nation 

 

Index Terms- Charismatic quality, Leadership, Sheikh Mujibur Rahman, Social Consciousness, Dedication 

  

I. INTRODUCTION 

Bangabandhu Sheikh Mujibur Rahman provided a rabble rousing charismatic leadership (Ali, 1973). He was a Bengali nationalist 

politician and the founder of Bangladesh (William, 2009). He headed the Awami League, served as the first President of Bangladesh 

and later became its Prime Minister of Bangladesh. He is popularly referred to as Sheikh Mujib and with the honorary title of 

Bangabandhu. It has been observed that “No man in the entire history of modern world except Mao for different reasons has 

hypnotized his people as Mujib did” (Bhatnagar, 1971). His eldest daughter Sheikh Hasina is the present leader of the Awami League 

and the current Prime Minister of Bangladesh. 

 

He was usually dressed in long flowing Punjabi (Kurta), Pyjama (trouser) and a black jacket – used to be called “Mujib Coat”. He was 

a dedicated leader, “a loving father” (Kamal, 1973) and an understanding comrade. A student political leader, Mujib rose in East 

Bengali (from 1956, East Pakistan) politics and within the ranks of the Awami League as a charismatic and forceful orator. An 

advocate of socialism, Mujib became popular for his leadership against the ethnic and institutional discrimination of Bengalis (CSB, 

2006). He demanded increased provincial autonomy, and became a fierce opponent of the military rule of Ayub Khan. At the 

heightening of sectional tensions, Mujib outlined a 6-point autonomy plan, which was seen as separatism in West Pakistan. He was 

tried in 1968 for allegedly conspiring with the Indian government but was not found guilty. Despite leading his party to a major 

victory in the 1970 elections, Mujib was not invited to form the government. This was the party that eventually led us to the 

independence movement in 1971 again, under the leadership of none other than Sheikh Mujib, who was not just a “political colossus, 

but who, standing tall and with a commanding physical presence, was literally larger than life” (Quayum, 2013). 

 

During his nine month detention, guerilla war erupted between government forces and Bengali nationalists aided by India. An all out 

war between the Pakistan Army and Bangladesh-India Joint Forces led to the establishment of Bangladesh, and after his release Mujib 

assumed office as a provisional president, and later prime minister. Even as a constitution was adopted, proclaiming socialism and a 

secular democracy, Mujib struggled to address the challenges of intense poverty and unemployment, coupled with rampant corruption. 

In the aftermath of the 1974 famine (Mascarenhas, 1986) and amidst rising political agitation, he banned other political parties and 

most of the newspapers but four Governments owned. He established a one party state (Khan, 1996). Politicians, policy makers, civil 

society, different organizations, national and international NGOs (non-governmental organizations), teachers, researchers, civil 

servants and all members of the society can easily  take the Sheikh Mujibur Rahman issue into consideration with due importance. 

Moreover, the Sheikh Mujibur Rahman has become a potential field of academic research for many scholars all over the world in the 

present time. There are separate curricula for ‘Sheikh Mujibur Rahman’ in many universities at home and abroad. The main objective 

of the study is to explore charismatic leadership characteristics of Shiekh Mujibar Rahman. 

 

II. RESEARCH METHODOLOGY 

This study was based secondary source of information. Secondary information was gathered from available literature review. 

Secondary data was also assembled from different journal, website, articles and books, essays, national and international newspapers. 
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Descriptive and preferential qualitative techniques were employed in this study. The study was performed by using trait approach. 

Leadership quality and inherent potentialities of Sheikh Mujib were evaluated on the light of the trait theory. 

III.  FINDINGS AND DISCUSSION 

3.1 Early life of Sheikh Mujib 

 

Bangabandhu Sheikh Mujibur Rahman was born in a respectable Muslim Family on 17 March, 1920, in Tungipara village under the 

then Gopalganj district in the province of Bengal in British India (Frank, 2002).He was the third child among four daughters and two 

sons of Sheikh Lutfar Rahman and Sheikh Shahara Khatun. At the age of seven (1927), Bangabandhu began his schooling at 

Gimadanga Primary School. At nine, he was admitted to class three at Gopalganj Public School, two year later, class four at 

Madaripur Islamia High School (Ahmed, 1983). Subsequently, he was transferred to a local Missionary School. Bangabandhu was 

forced to go for a break of study when, at the age of fourteen (1934), one of his eyes had to be operated on. Two key qualities were 

observed in his early life, one quality was active social consciousness and other quality was paramount passion for 

politics. 

3.2 Married life of Mujib 

At eighteen (1938), Mujib married Begum Fazilatunnesa. They later became the happy parents of two daughters, Sheikh Hasina and 

Sheikh Rehana, and three sons, Sheikh Kamal, Sheikh Jamal and Sheikh Russel ( Ahmed, 1983). 

 

3.3 Mujib’s Political career 

 
Bangabandhu's political career was effectively inaugurated while he was a student at Gopalganj Missionary School. He led a group of 

students to demand that the cracked roof of the school be repaired when Sher-e-Bangla A. K. Fazlul Huq, Chief Minister of Undivided 

Bengal, came to visit the school along with Hussein Shaheed Suhrawardy (1939).Table 1 show his dominant personality leadership 

factor  as a charismatic leader of Bangladesh. 

 

Table 1: Five dominant personality factors studies in the political career of Sheikh Mujib 

Neuroticism        The tendency to be depressed, anxious, insecure, vulnerable, and hostile 

Extraversion       The tendency to be sociable and assertive and to have positive energy 

Openness           The tendency to be informed, creative, insightful, and curious 

Agreeableness    The tendency to be accepting, conforming, trusting, and nurturing 

Conscientiousness   The tendency to be thorough, organized, controlled, dependable, and decisive 

Source: (Goldberg, 1990; McCrae   & Costa, 1987) 

 
Sheikh Mujib became politically active when he joined the Nikhil Bharat Muslim Chhatra Federation (All India Muslim Students 

Federation, 1940) (Craig, 1997). He was elected Councilor for a one-year term. Sheikh Mujibur Rahman passed the Entrance 

(currently Secondary School Certificate, 1942) Examination. He then took admission as an Intermediate student in the humanities 

faculty of Calcutta Islamia College, where he had lodgings at Baker Hostel. The same year Bangabandhu got actively involved with 

the movement for the creation of Pakistan. Sheikh Mujib's busy active political career took off in the literal sense with his election as a 

Councilor of the Muslim League (1943). Bangabandhu took part in the conference of the all Bengal Muslim Students League held in 

Kushtia, where he played an important role. He was elected Secretary of Faridpur District Association (1944), a Calcutta-based 

organization of the residents of Faridpur. Sheikh Mujib was elected General Secretary of Islamia College Students Union (1946). 

Bangabandhu obtained Bachelor of Arts degree from Islamia College under Calcutta University (1947). When communal riots broke 

out in the wake of the partition of India and the birth of Pakistan, Bangabandhu played a pioneering role in protecting Muslims and 

trying to contain the violence (Craig, 1998). 

3.4 Early Movement 

The new realization and political thinking took roots in his mind as early as 1948. He was then a student in the Law faculty of Dhaka 

University. A moment was launched that very year on the demand to make Bengali one of the state languages of Pakistan. In fact this 

movement can be termed as the first stirrings of the movement of an independent Bangladesh. During that language movement the 

Bangabandhu was arrested on March 11, 1948 (Karim, 2002). Mujib was imprisoned for lending his support to the strike movement 

of the lower grade employees of Dhaka University. He was expelled from the University even before he came out of the prison 

(Frank, 2002). Mujib remained an expelled student and later explained: “I did not come to the University to bow my head to 

injustice” (Mascarenhas, 1986). During the blood-drenched language movement of 1952 also he was pushed behind the bars and took 

up leadership of the movement from inside the jail. The Bangabandhu was elected Joint-Secretary of the newly formed political 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      298 

ISSN 2250-3153  

www.ijsrp.org 

organization the Awami League. Previously he had been the leader of the progressive student's organization, the Chhatra League. In 

1953 he was elected General Secretary of the Awami League. Elections to the then Provincial Assembly of Bangladesh were held in 

1954. A democratic electoral alliance-the United Front-against the ruling Muslim League was forged during that election. 

Bangabandhu was elected member of the Provincial Assembly. He joined the Huq Cabinet of the United Front as its youngest 

Minister. He was elected to the second Constituent Assembly of Pakistan and served from 1955 to 1958 (Frank, 2002). General Ayub 

Khan staged a military coup in Pakistan in 1958 and the Bangabandhu was arrested on various charges and innumerable cases were 

framed against him. He got back his freedom after 14 months of solitary confinement but was re-arrested in February 1962 (Karim, 

2002). 

 

3.5 East Pakistan Leader of Bangabandhu 

 

The Bangabandhu revived the Awami League after the death of Mr. H. S. Suhrawardy in 1963. By that time the military Junta had 

lifted the ban on political parties. Thus the Awami League began its constitutional struggle under the leadership of the Bangabandhu 

to realize the demand for self-determination of the Bengalese. 

 

The Bangabandhu placed his historic Six-point programme at a political conference in Lahore in 1966. This programme called for a 

federal state structure for Pakistan and full autonomy for Bangladesh with a parliamentary democratic system (Kadira, 2004). The 

Army Junta of Pakistan threatened to use the language of weapons against the Six-Point movement and the Bangabandhu was arrested 

under the Defense Rules on May 8, 1966. There was rising discount in East Pakistan over the atrocities by the Pakistan Armed Forces 

against Bengalis and the neglect of the issues and needs of East Pakistan by the ruling regime (Ahmad, 1985). 

 

On June 17, 1968 he was removed from Dhaka Central Jail to Kurmitola Cantonment and was charged with conspiring to make 

Bangladesh independent with the help of India. This case is known as the Agartala Conspiracy case (Frank, 2002). He was the No.1 

accused in the case. While the trial was in progress in the court of a military tribunal the administration of the military junta collapsed 

as a consequence of a great mass upsurge in Bangladesh at the beginning of 1969. 

 

As a result, he was released together with all the other co-accused. The case was withdrawn and the Bangabandhu was invited to a 

Round Table Conference at the capital of Pakistan. At this conference President Ayub Khan requested Bangabandhu to accept the 

Prime Ministership of Pakistan. Bangabandhu rejected the offer and remained form in his demand for the acceptance of his Six-Point 

programme. Many scholars and observers believed the Bengali agitation emphasized the rejection of the Two-Nation Theory — the 

case upon which Pakistan had been created — by asserting the ethno-cultural identity of Bengalis as a nation (Khan, 1996). 

 

3.6 Elections in December, 1970 

 

In the elections held in December 1970, the Awami League under Mujib's leadership won a massive majority in the provincial 

legislature, and all but two of East Pakistan's quota of seats in the new National Assembly, thus forming a clear majority (Frank, 

2002). The election result revealed a polarization between the two wings of Pakistan, with the largest and most successful party in the 

West being the Pakistan People’s Party of Zulfikar Ali Bhutto, who was completely opposed to Mujib's demand for greater autonomy. 

Bhutto threatened to boycott the assembly and oppose the government if Mujib was invited by Yahya Khan (then president of 

Pakistan) to form the next government, demanding his party's inclusion. There was also widespread opposition in the Pakistani 

military and the Islamic political parties to Mujib becoming Pakistan's prime minister. And even though neither Mujib nor the League 

had explicitly advocated political independence for East Pakistan (openly at least), smaller nationalist groups were demanding 

independence for Bangladesh. Capitalization on West Pakistan and fearing East-Pakistani separatism, Bhutto feared civil war, 

therefore, Bhutto sent a secret message convened by his most trusted companion and lifelong friend dr. Mubashir Hassan, to Mujib 

and his inner circle (Biswas, 2005). Hassan succeeded to meet with Mujib and convinced to form a coalition government with Bhutto 

(Biswas, 2005). It was decided that Bhutto would served as President with Mujib as Prime minister. All of these development took 

place hidden from General Yahya Khan's watch, therefore none of Pakistan Armed Forces personnel were kept inform (Biswas, 

2005).  Meanwhile, Bhutto increased the pressure on Yahya Khan to take a stance on whether who shall governed. 

3.7 Supreme Test 

Mujib called for independence and asked the people to launch a major campaign of civil disobedience and organized armed resistance 

at a mass gathering of people held at the Race Course Ground in Dhaka on March 7, 1971. "The struggle now is the struggle for our 

emancipation; the struggle now is the struggle for our independence. Joy Bangla!.Since we have given blood, we will give more 

blood. God-willing, the people of this country will be liberated...Turn every house into a fort. Face (the enemy) with whatever you 

have." Following a last-ditch attempt to foster agreement, Yahya Khan declared martial law, banned the Awami League and ordered 

the army to arrest Mujib and other Bengali leaders and activists. The army launched Operation Searchlight to curb the political and 
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civil unrest, fighting the nationalist militias that were believed to have received training in India. Speaking on radio even as the army 

began its crackdown, Mujib asked his fellows to create resistance against Pakistani Army of occupation by a telegraph at midnight on 

March 26, 1971 (Karim, 2002). 

Declaration of Independence War of 1971 

......"Pak Army suddenly attacked E.P.R Base at Pilkhana, Rajarbag Police Line and killing citizens. Street battles are going on in 

every street of Dhaka-Chittagong. I appeal to the Nations of the World for help. Our freedom fighters are gallantly fighting with the 

enemies to free the motherland. I appeal and order you all in the name of Almighty Allah to fight to the last drop of blood to liberate 

the country. Ask police, E.P.R, Bengal regiment and Ansar to stand by you and to fight. No compromise. Victory is ours. Drive out 

the last enemy from the holy soil of motherland. Convey this message to all Awami League leaders, workers and other patriots and 

lovers of freedom. May Allah bless you (BA L, 2006). 

                                                                                      Joy Bangla                                                                            

                                                                             SK. MUJIBUR RAHMAN 

3.8 Liberation War, 1971 

 

Leaflets and pamphlets used to drive public opinion for independent Bangladesh depicted Sheikh Mujibur Rahman as the iconic 

figure. Sheikh Mujib was arrested and taken to Pakistan after midnight via Tejgaon international airport on a PAF C-130 flight right 

under the noses of ATC Officer Squadron Leader Khaja, Senior Operations Officer Wing Commander Khademul Bashar and Director 

of Airport and Flight Security Squadron Leader M. Hamidullah Khan. All were on duty that night due to the state of emergency. 

Mujib was moved to West Pakistan and kept under heavy guard in a jail near Faisalabad (then Lyallpur). Many other League 

politicians avoided arrest by fleeing to India and other countries. Pakistani general Rahimuddin Khan was appointed to preside over 

Mujib's military court case in Faisalabad, the proceedings of which have never been made public (PCA, 1955). The Pakistani army's 

campaign to restore order soon degenerated into a rampage of terror and bloodshed (Rashiduzzaman, 2006). With militias known as 

Razakars, the army targeted Bengali intellectuals, politicians and union leaders, as well as ordinary civilians. It targeted Bengali and 

non-Bengali Hindus across the region, and throughout the year large numbers of Hindus fled across the border to the neighboring 

Indian states of West Bengal, Assam and Tripura (Chowdhury, 2006). The East Bengali army and police regiments soon revolted and 

League leaders formed a government in exile in Kolkata under Tajuddin Ahmad, a politician close to Mujib. A major insurgency led 

by the Mukti Bahini (Freedom Fighters) arose across East Pakistan. Despite international pressure, the Pakistani government refused 

to release Mujib and negotiate with him. Most of the Mujib family was kept under house arrest during this period. General Osmani 

was the key military commanding officer in the Mukti Bahini, which was a part of the struggle between the state forces and the 

nationalist militia during the war that came to be known as the Bangladesh Liberation War. Following Indian intervention in 

December 1971, the Pakistani army surrendered to the joint force of Bengali Mukti Bahini and Indian Army, and the League 

leadership created a government in Dhaka. 

 

3.9 The Great Leader Return 

 

Upon assuming the presidency after Yahya Khan's resignation, Zulfikar Ali Bhutto responded to international pressure and released 

Mujib on January 8, 1972. He was then flown to London where he met with British Prime Minister Edward Heath and addressed the 

international media. Mujib then flew to New Delhi on a Royal Air Force plane given by the British government to take him back to 

Dhaka. In New Delhi, he was received by Indian President Varahagiri Venkata Giri and Prime Minister Indira Gandhi as well as the 

entire Indian cabinet and chiefs of armed forces. Delhi was given a festive look as Mujib and Indira addressed a huge crowd where he 

publicly expressed his gratitude to Indira Gandhi and "the best friends of my people, the people of India. From New Delhi, Sheikh 

Mujib flew back to Dhaka on the RAF jet where he was received by a massive and emotional sea of people at Tejgaon Airport on 

January 10, 1972.  

 

3.10 Governing Bangladesh 

Bangabandhu took the position of the Prime minister of Bangladesh in 12
th 

January 1972 , his party won an overwhelming majority in 

the elections held on 7 March 1973.Mujib helped Bangladesh enter into the United Nations and the Non-Aligned Movement . He 

travelled to the United States, the United Kingdom and other European nations to obtain humanitarian and developmental assistance 

for the nation (Karim, 2002). He signed a treaty of friendship with India, which pledged extensive economic and humanitarian 

assistance and began training Bangladesh's security forces and government personnel (Crag, 2006).Mujib forged a close friendship 

with Indira Gandhi, strongly praising India's decision to intercede, and professed admiration and friendship for India. But the Indian 

government did not remain in close cooperation with Bangladesh during Mujib's lifetime (Hasan, 2000). He charged the provisional 

parliament to write a new constitution (1972), and proclaimed the four fundamental principles of "nationalism, secularism, 

democracy and socialism," which would come to be known as "Mujibism" (Hasan,  2000). Mujib nationalized hundreds of 
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industries and companies as well as abandoned land and capital and initiated land reform aimed at helping millions of poor farmers 

(Time Magazine, 1971). Major efforts were launched to rehabilitate an estimated 10 million refugees. The economy began recovering 

and a famine was prevented (Khalid, 2006). A constitution was proclaimed in 1973 and elections were held, which resulted in Mujib 

and his party gaining power with an absolute majority (Frank, 2002). He further outlined state programmes to expand primary 

education, sanitation, food, healthcare, water and electric supply across the country. A five-year plan released in 1973 focused state 

investments into agriculture, rural infrastructure and cottage industries (Bloob, 2002). 

 

Although the state was committed to secularism, Mujib soon began moving closer to political Islam through state policies as well as 

personal conduct (USSD, 1971). He revived the Islamic Academy (which had been banned in 1972 for suspected collusion with 

Pakistani forces) and banned the production and sale of alcohol and banned the practice of gambling, which had been one of the major 

demands of Islamic groups (USUD, 1971). Mujib sought Bangladesh's membership in the Organisation of the Islamic Conference and 

the Islamic Development Bank and made a significant trip to Lahore in 1974 to attend the OIC summit, which helped repair relations 

with Pakistan to an extent(USSD, 1971). In his public appearances and speeches, Mujib made increased usage of Islamic greetings, 

slogans and references to Islamic ideologies. In his final years, Mujib largely abandoned his trademark "Joy Bangla" salutation for 

"Khuda Hafez" preferred by religious Muslims. He also declared a common amnesty to the suspected war criminals in some 

conditions to get the support of far right groups as the communists were not happy with Mujib's regime. He declared, "I believe that 

the brokers, who assisted the Pakistanis during the liberation war has realized their faults. I hope they will involve themselves in the 

development of the country forgetting all their misdeeds. Those who were arrested and jailed in the Collaborator act should be freed 

before the 16 December 1974” (USUD, 1971). In his leadership the fourth amendment of the constitution was passed in 25
th 

January 

1975. This amendment changed the system of government from parliamentary to presidential. By dissolving all political parties of the 

country he established one party “BAKSAL” government (Frank, 2002). 

 

3.11 Assassination 

 

On August 15, 1975, a group of junior army officers invaded the presidential residence with tanks and killed Mujib, his family and 

personal staff (Hasan, 2000). Only his daughters Sheikh Hasina Wajed and Sheikh Rehana, who were visiting West Germany, 

escaped. They were banned from returning to Bangladesh (Raman, 2006). The coup was planned by disgruntled Awami League 

colleagues and military officers, which included Mujib's colleague and former confidante Khondaker Mostaq Ahmad, who became his 

immediate successor. There was intense speculation in the media accusing the U.S. Central Intelligence Agency of having instigated 

the plot (Mohammad, 2006). Lawrence Lifschultz has alleged that the CIA was involved in the coup and assassination, basing his 

assumption on the then US ambassador in Dhaka Eugene Booster. Mujib's death plunged the nation into many years of political 

turmoil. The coup leaders were soon overthrown and a series of counter-coups and political assassinations paralysed the country 

(Jahan, 2006). Order was largely restored after a coup in 1977 gave control to the army chief Ziaur Rahman. Declaring himself 

President in 1978, Ziaur Rahman signed the Indemnity Ordinance, giving immunity from prosecution to the men who plotted Mujib's 

assassination and overthrow. 

IV. CONCLUSION 

Mujib is as a rabble-rousing, charismatic leader who galvanized the nationalist struggle but proved inept in governing the country. 

Following his death, succeeding governments offered low-key commemorations of Mujib, and his public image was restored only 

with the election of an Awami League government led by his daughter Sheikh Hasina in 1996. August 15 is commemorated as 

"National Mourning Day," mainly by Awami League supporters. He remains the paramount icon of the Awami League, which 

continues to profess Mujib's ideals of socialism. Mujib is widely admired by scholars and in Bengali communities in India and across 

the world for denouncing the military rule and that what he maintained was 'ethnic discrimination in Pakistan', and for leading the 

Bengali struggle for rights and liberty. In a 2004 poll conducted on the worldwide listeners of BBC's Bengali radio service, Mujib was 

voted the "Greatest Bengali of All Time" beating out Rabindranath Tagore and others. Bangabandhu lives in the heart of his people. 

Bangladesh and Bangabandhu are one and inseparable. Bangladesh and Bangabandhu Sheikh Mujibur Rahman’s vision and he fought 

and died for it. Intelligence, integrity, self-confidence, sociability and determination were remained in the character of Mujib. The 

names ‘Bangali’ and ‘Bangladesh’ will continue to live on. And that is why Ananda Shankar Ray had written: 

                                “As long as the Padma, Meghna, Gouri, Jamuna flows on, 

                                  Your accomplishment will also live on, Sheikh Mujibur Rahman.” 
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    Abstract- The amelioration of the deplorable state of 

occupational safety and health (OSH) in Nigeria should flow 

from upstream to downstream. This short communication reports 

on some preliminary results of an ongoing research project in 

which workplace observations and interviews were conducted on 

10 staff out of 48 staff of the Federal Ministry of Labour and 

Productivity Inspectorate Division in Nigeria, the custodian of 

OSH. Results show that they fail to comply with some OSH 

regulations that they should enforce, thus establishing the 

upstream decay of enforcement and compliance with OSH 

regulations in Nigeria 

 

    Index Terms- Compliance, Enforcement, Nigeria, 

Occupational safety and health. 
 

I. INTRODUCTION 

he protection of health, safety and welfare of people in the 

workplace, and people that may be indirectly affected by the 

activities in the workplace- occupational safety and health (OSH) 

should be contingent on healthy legal instruments (Akpan, 2013), 

which require optimum compliance (Umeokafor et al., 2014). 

Sadly, it is poor in Nigeria (ibid; Idubor & Oisamoje, 2013), and 

fuels the deplorable state of OSH in Nigeria (Idubor & Oisamoje, 

2013; Umeokafor et al., 2013, 2014; Okojie, 2010; Okolie  & 

Okoye, 2012). On the contrary, compliance with OSH 

regulations is not the silver bullet to the improvement of OSH, as 

organisational culture and enforcement can also improve OSH 

(Umeokafor et al., 2013). However, there is consensus that 

compliance with OSH regulations cannot be isolated in the 

improvement of OSH (Umeokafor et al., 2014). If this is the 

case, that explains the novel findings of an on-going research 

project, which inform this short communication. In that the 

Nigerian Federal Ministry of Labour and Productivity 

Inspectorate Division (FMLPID)- the body empowered by the 

Factories Act F1 LFN 2004 to enforce OSH in Nigeria fails to 

comply with OSH legislation, which it should enforce, hence 

things fall apart as per OSH system. As such, this short 

communication with the overarching aim of demonstrating the 

status quo of the FMLPID in terms of compliance and 

enforcement of OSH legislation, calls for urgent attention in the 

upstream regulatory sector of OSH in Nigeria. Being the first of 

its kind, this study presents and discusses the true picture of OSH 

and its enforcement as per the FMLPID in Nigeria, which are 

novel findings of the aforementioned study.  

II. METHODS 

   This short communication is informed by an on-going research 

project, which aims at developing a framework for the 

enforcement of OSH regulations in Nigeria. In the study, 10 staff 

out of the 48 staff of the FMLPID who have been working with 

the FMLPID prior to the recruitment of new staff in 2013 

participated in the semi-structured face-to-face interviews. The 

sample was made up of top management staff, controllers and 

field officers both at state and head office levels. The interviews 

were recorded, transcribed and analysed; workplace observations 

were also conducted and field notes taken. 

III. RESULTS AND DISCUSSION 

     During the workplace observations, the 

interviewers/observers found some obvious violation of the 

Factories Act F1 LFN 2004, which the FMLPID enforces. It 

specifies in article 28 paragraph 3 that safe access to workplaces 

should be provided. Sadly, at the entrance of one of the offices of 

the FMLPID, live electric extension cables which are used as 

sources of electric power were lying across the door of the 

ministry coupled with uneven carpet at the entrance, hence 

posing a risk of trip or fall. This is not best practice and suggests 

inadequate health and safety management and neglect. An 

organisation like the FMLPID should conform to best practices; 

they should set examples and champion OSH promotion. The 

question as to why the FMLPID is lagging behind in compliance 

with OSH regulations to such degree remains unexplained. 

However, lack of safety culture, lack of implementation culture 

(Umeokafor et al., 2014), cultural dimension (Okolie & Okoye, 

2012), ‘the Nigerian factor’ (Idubor & Oisamoje, 2013) may be 

the answers, or that the FMLPID do not see OSH as a duty 

owned to employees as Akpan (2011) recommends. Be it as it 

may, the findings demonstrate the upstream to downstream 

health and safety system failure in Nigeria.  

 

     In like fashion, during the interviews, two respondents 

mentioned that they have not been provided with personal 

protective equipment (PPE) that should be used during field 

inspections. One of the respondents expanded:  

T 
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‘…In fact, how can you enforce the use of PPE whereas 

you the inspector is not wearing any?’  

Analytically, the above situation constitutes a violation of article 

47 and 48 of the Factories Act F1 LFN 2004, and hampers 

enforcement. However, the FMLPID may argue to be technically 

exempted in the definition of premises (Factories Act 

F1 LFN 2004, article 87 paragraph 7), whereas they should aim 

at attaining best practice and optimum OSH. Furthermore, all the 

respondents complained of lack of training as a major hindrance 

to the work; some claimed to have been advised to train 

themselves by the senior management, due to lack of funds. This 

is despite their academic backgrounds, which are outside of 

health and safety. In particular one respondent stated: 

 ‘Since I joined the ministry in (censored by authors to 

avoid identifying respondent), I have not been trained. I 

use my brain to work’.  

The role of trainings in promoting health and safety is echoed by 

(Adenuga et al., 2007; Akpan, 2011; Idubor & Osiamoje, 2013; 

ILO, 2001; Occupational Safety and Health Convention, 1981 

(No. 155)), how much more its role in health and safety 

enforcement (Umeokafor et al., 2014) and in attaining best 

practice. Failure to provide training is also a violation of the 

article 23 of the Factories Act F1 LFN 2004, which specifies 

training of workers. The implications of these when factored in is 

not only a loss of confidence in the entire OSH regulatory 

system, but also a denial of social duties and justice, and a 

suggestion of incompetent enforcement officers.  

 

     During the interviews, it was observed that the display screen 

equipment (e.g., keyboards, mouse, display screen, furniture and 

environment) at the FMLPID was inadequate, hence fails to 

demonstrate best practice. This also violates article 10 paragraph 

1 of the Factories Act F1 LFN 2004, which requires the provision 

of adequate lighting (work environment), but does not cover 

keyboards inter alia. Other findings include but not limited to 

only the Director of the FMLPID being able to shut down a 

workplace violating OSH laws (i.e., issue prohibition notices). 

According to the respondents, they are instructed to report any 

workplace violating the Factories Act of 2004 to the Director of 

FMLPID, who will visit the workplace and take necessary 

actions. This is irrespective of the distance of the workplace to 

the head office (i.e., the Director’s office) and the extent of 

violation of OSH laws. This is not best practice; it contravenes 

article 38 of the Factories Act F1 LFN 2004, which empowers 

inspectors to issue prohibition notices where need be. However, 

it can be argued that this may be to avoid abuse of power by the 

field inspectors, but this should not be in contravention of OSH 

laws or at the detriment of OSH.  

 

     Granted that the FMLPID may argue that the existing OSH 

legislation technically excludes their workplace in the definition 

of its premises as seen in article 87 paragraph 7 of the Factories 

Act F1 LFN 2004, it should be noted that FMLPID 

acknowledges the limitations of the Factories Act F1 LFN 2004 

and supposedly compliments it with international standards. As a 

result, their operations should be based on best practices, hence 

aiming at achieving OSH. Nevertheless, a call for attention 

especially from the international community, reporting findings 

of this nature and demonstrating the level of decay in the OSH 

system and its enforcement in Nigeria is worth more than an 

academic publication.  

     

IV. IMPLICATIONS 

     One of the implications of the non-exemplary actions of the 

FMLPID is already evident above, as they will find it difficult to 

enforce OSH regulations, which they oversee e.g., provision of 

PPE. The FMLPID also registers losses of huge amount of 

supposed revenues from fines and penalties, provision of 

trainings to workplaces, selling of OSH material inter alia. There 

are other cost implications that compound the problematic state 

of OSH in Nigeria e.g., loss of materials and investment. In 

addition to the evidence for prosecuting offenders being lost due 

to the bureaucracy in shutting down a violating workplace, lives 

and properties are also at risk and even lost.  

 

V. PROPOSALS 

    Both compliance with OSH regulations and exemplary 

leadership have been demonstrated as vital in OSH improvement 

(Umeokafor et al., 2013; Umeokafor et al., 2014). The role of the 

upstream sector in the management of activities in business can 

attest to this, hence adequate attention to OSH regulatory system 

at public entity level is crucial. In order to achieve optimum 

OSH, the FMLPID should conform to best practices irrespective 

of the limitations of the Factories Act F1 LFN 2004; it will help 

to address key issues highlighted in this paper and those 

uncovered. Also, the Labour, Safety, Health and Welfare Bill of 

2012, which will repeal the Factories Act F1 LFN 2004 should 

signed into law. 
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Abstract- The results on the biochemical constituents of rose 

inflorescence revealed that the levels of lipid, carbohydrate, 

nitrogen and protein were significantly lower (P<0.05)  in 

infested parts when aphid population were maximum as 

compared to uninfested ones in most of the cases.The rose plants 

were mainly infested with two aphid species viz., 

Macrosiphumrosae (Linnaeus) and Macrosiphumrosaeiformis 

(Das). The infestation of insect pests caused considerable 

damage to the individualparts (leaf, stem and inflorescence) of 

the rose plants and significantly reduced the nutritional 

constituents at different growth stages. Macrosiphumrosae was 

found to be the most active pest of rose. These aphids have 

appeared in the fields especially with the onset of flowering. The 

loss in biochemical nutritives of plant foliage due to aphid 

infestation would degrade the quality of the products mainly 

made from the inflorescence of rose plants. This study reports 

results obtained from different localities, which may have almost 

similar ecological and environmental conditions.   

 

Index Terms- Aphid infestation, Biochemical analysis, 

Nutritional constituents, Rose plantations, Traditional herbal 

plant 

 

I. INTRODUCTION 

he rose plants heve been cultivated for thousands of years in 

middle east and during the Roman era.The fossils of rose of 

35 millions years to oligocene epoch were reported by Cox 

(1999). The Rosa genus is endemic to temperate regions of the 

northern hemisphere, including North America, Europe, Asia and 

the Middle East, reported by Phillips and Rix (1988).The genus 

Rosa is comprised of hundreds of species of prickly shrubs which 

may also have a climbing or trailing habit. The Roses are used 

for beauty and decoration of garden, extraction of attar for 

making fragrant mixtures. But main use of roses is in cut flower 

industry and land scaping where it is mainly use in production as 

trade, described by Datta (1997). 

      More then 400 volatile biochemical compounds have been 

identified in the floral scent of various rose cultivers. The 

damask rose (R. damascena) is the most important species used 

to produce rose water, other essential oils etc. in the perfume 

industry, reported by Lavid et al. (2002). Similarly, different rose 

species are grown for perfume purposes like Rosa damascena, 

Rosa barboniana etc. The compounds are generally classified 

into five groups based on their functions: hydrocarbons, alcohols, 

esters, aromatic esters and others. It has also medicinal value and 

used mainly for different stomach disorders. This herb is used to 

stimulate the liver, increase the appetite and improve the blood 

circulation.  The rose hips long valued for food, richest natural 

source of Vitamin C and are now pressed commercially to give 

rose hip syrup. Tannin contents of rose hips are mildly diuretic 

and reduce thirst and alleviate gastric inflammation.The dried 

hips of the wild rose are especially high in vitamin C, having 

three times that of citrus fruits, and have long been used to 

prevent scurvy. Rose hip herbal tea is full of nutrients that we 

need to maintain optimum health. It strengthens the immune 

system and can help prevent colds and flu due to high vitamin C 

content, studied by Ziegler et al.(1986). Rose’s ability to firm 

boggy or damaged tissues, reduce inflammation and lessen 

bacterial proliferation while encouraging the growth of healthy 

tissue makes it ideal in the treatment of many microbial 

infections, reported by Jacoby and Wokes (1944). The Chinese 

use the flowers as energy stimulant and blood tonic to relieve 

stagnant liver energies. They are also used for digestive 

irregularities or with motherwort for heavy menstruation. Rose 

petal herbal tea is given for mastitis and breast pain, menstrual 

problems and to soothe a restless fetus. Medicinally, it is an 

important nervine used for depression and anxiety.The Damask 

rose blooms for only a couple of weeks, during which time the 

petals are collected and steam distilled to produce true Bulgarian 

rose oil used in about 96% of all women’s perfumes. Rose water 

can be used as eyewash and as a mouthwash. It can also be 

used to treat acne and irritated skin. It is good for aging skin. 

Add the herb to creams, lotions, moisturizers, massage oils, after 

shaves, salves, balms and antiseptic sprays. Mahmood et al. 

(1996) and Basim & Basim (2003) reported anti HIV properties 

of the rose oil and can stop and kill some strains of 

Xanthomonas. The studies have been conducted simultaneously 

to breed cultivars with a longer flowering period and improved 

quality and quantity rose oil. Therefore, there are many 

challenges and threats to rose plants from the pest and insects. 

Teulon et al. (1999) reported reduction in the medicinal value of 

the plant and damage its generations and economic loss to 

growers due to infestation of insects and by infestations of aphids 

during springs and summer season. The insect pests come and 

go, but various aphid species are present on roses from spring 

through fall, with some species spanning the entire growing 

period. Alford (1991) reported damage and tender unfolding 

leaves and buds by the clusters of aphid colonies. Aphid eggs 

live through the winter in protected nooks and crannies on the 

T 
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plant. In the spring, eggs hatch into females that are capable of 

reproducing without mating. They give birth to live female aphid 

young that have the same capability. This process of asexual 

reproduction is called parthenogenesis. In the fall, triggered by 

the change in day length, winged sexual forms (males and 

females) are produced. They mate, and the females lay eggs for 

overwintering, reported by Dixon (1987) and Blackman & 

Eastop (2000). 

      Minks & Harrewijn (1989) reported that aphids feed on plant 

cell contents and sap by piercing the plant and sucking up the 

liquids. These colonies make for easy pickings by aphid 

predators and parasites. However, many of the natural enemies of 

aphids are more susceptible to chemical controls than are the 

aphids. 

      Due to infestation of insect the biochemical composition of 

plant may also get affected. Nine species of aphids are known to 

infest rose viz.,‘Acyrthosiphon (Rhodobium) porosum, 

Chaetosiphonchaetosiphon, Chaetosiphon (Pentatrichopus) 

tetrahoda, Macrosiphumeuphorbiae, Macrosiphumpachysiphon, 

Macrosiphumrosae, Macrosiphum (Sitobian) rosaeiformis, 

Matsumurajacapitophoroides and Myzaphisrosarum. Three 

species viz., Macrosiphumpachysiphon, Macrosiphum (Sitobion) 

rosaeiformis (Das) and Matsumurajacapitophoroides are 

indigenous species whereas the rest may be looked upon as 

introduced ones, described by Remaudière & Remaudière 

(1997), Maelzer (1977), Chakrabarti and Ghosh (1970). 

      The present investigation has, therefore, been planned to 

elucidate the positive or negative effects of aphids on chemical 

composition of rose plants. 

 

II. MATERIALS AND METHODS 

      The widespreadinvestigation of rose plants (Rosa 

damascena) generally grown in North India were carried out at 

three areas(Karamcharinagar, PhoolBagh and University garden) 

nearby Bareilly city at fortnightly intervals to determine the 

aphid infestation in relation to the manifestation of their 

ladybeetle predators throughout flowering season of rose 

plantations. The plants were grown with the standard doses of 

organic fertilizers to be applied at the time of planting and 

irrigation before flowering described by Kumar et al. (2002). 

      The Normal as well as infested plant parts was brought to the 

laboratory separately (leaf, shoot, and petals) in the plastic bags 

and aphids were collected with a brush, forceps for their 

taxonomic identifications at different stages of the crop using the 

Blackman et al. (1998)’s TAXAKEY, Aphids on the World’s 

Crops and confirmed by Zoological Survey of India, Kolkata. 

The rose petals were analyzed for the nitrogen content using 

Micro-Kjeldahl method from AOAC (1950) and the 

corresponding protein contents were calculated by multiplying 

the total nitrogen content by 6.25, reported by Van Gelder (1981) 

and Ezeagu et al. (2002). The amount of carbohydrate in rose 

petals was determined using the method of Morris (1948) and 

Singh and Sinha (1977) whereas, the Soxhlet extraction 

procedure has been adopted to extract the lipid from rose petals. 

The amount of lipid is determined as defined by Folch et al. 

(1951) and Singh and Sinha (1977). 

 

Lipid  

      The rose petals were dried at 70 
o
C for 48 hours. The dried 

and weighed inflorescence of rose plants were extracted in a 

Soxhlet lipid extractor with chloroform AR (CDH, India) and 

methanol AR (CDH, India) (2:1v/v) as a solvent. For this 

purpose, the weighed samples of the plant parts were kept inside 

weighed and marked pouches of Whatman filter paper 

(Whatman, UK), which were fastened to prevent the loss of 

material during the process. The extractions were carried out for 

12 hours after which the materials were dried and weighed again. 

The differences in the mass of the extracted samples were taken 

as the lipid content of the samples and expressed as the 

percentage of its dry mass, described by Folch et al. (1951) and 

Singh and Sinha (1977). 

      Mass of rose petals before extraction = m1, Mass of the rose 

petals after extraction = m2, the mass of lipid in the rose petals,m 

= m1 - m2 

Total lipid (%) = (m/m1) × 100  

 …………………….(i) 

 

Total carbohydrate  

      To determine the carbohydrate content of the dried rose 

petals at 70
º
C for two days and pulversiedrose petals (0.1-0.4 g) 

were homogenized in 2-5 ml of distilled water. The 0.1ml aliquot 

of this homogenate was diluted to 1.0 ml by adding 0.9 ml of 

distilled water. This 1.0 ml sample of the homogenate was 

treated with 4.0 ml of Drywood’s Anthrone reagent, reported by 

Morris (1948), Fairbairn (1953), Singh et al. (1976). The control 

sample comprised of 1 ml of double distilled water treated with 

4.0 ml of Anthrone reagent only. The optical densities of the 

sample were taken in a Spectronic 20 UV-Vis spectrophotometer 

at 620 nm and comparing them with those of known 

concentrations of glucose standard. For this purpose a regression 

equation was calculated to describe the relationship (ii) between 

the optical densities vis-e-vis the glucose concentrations as 

follows (Fig.1), reported by Campbell (1976). 

 

Regression equation: y = P1x + C1 ………………………………(ii) 

 

      Where, x = Concentration of glucose, C1 = The y intercept, P1   

= Slope of the line, y   = Optical density of glucose. Here, C1 and 

P1have unique numerical values calculated from Fig.1. 

 

Total nitrogen (N2) 

      The nitrogen contents of the dried and pulverized samples of 

rose inflorescences (at 70
º
C for 48 h) were determined using the 

Micro-Kjeldahl’s method given in AOAC (1950). Accordingly, 

100 mlsamples were digested in 5 ml of concentrated H2SO4 (s. 

d. fine, India) in 30 ml Kjeldahl’s flasks for a period of 12 h, 

until the turbidity of the sample disappeared. Thereafter, the 

reaction mixtures were diluted up to 100 ml using double-

distilled water. 0.1 ml aliquots of this digested reaction mixture 

were mixed with 2.9 ml of double-distilled water and 1 ml of 

Nestlers reagent. The optical densities (OD) of the samples so 

obtained were recorded in a Spectronic 20 UV-Vis 

spectrophotometer at 440 nm using a reagent blank and 

ammonium sulphate solution (Spectrachem, India, 132 mg/100 

ml) as a standard. For this purpose a regression equation was 

calculated to describe the relationship between the optical density 
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vis-e-vis nitrogen concentrations (Fig-2), reported by Campbell 

(1976). 

 

Regression equation: y = P2x + C2         …………………………(iii) 

 

Where, x = Concentration of nitrogen, C2 = the y intercept, 

 P2= Slope of the line, y = Optical density of nitrogen. 

Here, C2 and P2 have unique numerical values calculated from 

Fig.2. 

 

Protein contents 
      The rose petals were analyzed for the nitrogen content using 

Micro-Kjeldahl method reported in AOAC (1950) and the 

corresponding protein contents were calculated by multiplying 

the total nitrogen content by 6.25, reported by Van Gelder (1981) 

and Ezeagu et al. (2002). 

Statistical analyses 
Standard error: The standard error (SE) of mean was determined 

using the following equations: 
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      Where, x = Sum of the observed values, x2 = Sum of squares 

of observed values, n = Number of replicates. 

      Test of significance (T-test): The significance of difference 

(ΔD) between the two means was determined using the t-test 

method. The values of‘t’ were calculated using the equation 

written below:  
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      Where, SE1=standard error of first mean, and SE2= standard 

error of second mean. 

 

III. RESULTS AND DISCUSSION  

      We surveyed the rose plantations on different experimental 

site and identified mainly two aphid species namely 

Macrosiphumrosaeand Macrosiphumrosaeiformis. The aphids 

feeding resulted in wrinkled, downward-curling that eventually 

discolors and wilts the foliage. The population of 

Macrosiphumrosae was always higher than 

Macrosiphumrosaeiformis. The infestations of insect pests cause 

considerable damage to the individual parts of crop plants and 

significantly reduce quality as well as quantity of the yield. The 

results on the effect of aphid infestation with respect to certain 

nutritional constituents (lipids, carbohydrates, protein levels) 

elaborated in petals of rose plantations are presented below. 

The presented results are based on studies in three farm sites e.g. 

karamcharinagar, phoolbagh and university garden. 

 

 

 

Biochemical analyses of petals of rose at: 

Karamcharinagar 

      The results on quantification of lipids in the inflorescence of 

rose plants (Table-1, Fig-3) cultivated at ‘Karamcharinagar’ 

revealed that its level were significantly lower (P<0.05) in the 

infested plants on the 45
th

-day (242.66 aphids, 5.55% lipid) and 

60
th

 day (236.33 aphids, 5.89 % lipid) in comparison to that of 

infested ones (6.05% and 5.89%  on 45
th

  and 60
th

 day 

respectively). Carbohydrate levels (10.95% and 11.06%) were 

also significantly lower (P<0.05) as compared to those of 

uninfested ones (11.67 % and 12.04 %) on the same days. 

On the other stages of observations (15
th

-day, 30
th

-day, 75
th

-day 

and 90
th

-day) lipid and carbohydrate levels were not significantly 

affected by infestation of aphids.  

      Total N-contents and protein levels revealed a significant 

decline (P<0.05) in the infested inflorescence on the 30
th

 (97.33 

aphids, N=4.31% and Protein=26.97%), 45
th

 (242.66 aphids, 

N=4.27% and protein=26.70%) and 60
th

-day (236.33 aphids, 

N=3.96% and protein=24.79%) as compared to those of 

uninfested ones (Table-1). 

 

PhoolBagh 

      The results presented in Table-2, Fig-4 indicated that the 

levels of total lipid in the inflorescence of rose plants cultivated 

at ‘PhoolBagh’ were significantly lower (P<0.05) in the infested 

bunches only on the 60
th

 day  of observations ( 236.66 

aphids,7.38 % lipid)  in comparison to those of uninfested ones 

(7.97%).  

      The levels of carbohydrates were also significantly lower on 

the 60
th

day (236.66 aphids, 12.02% lipid ) and 75
th

-days ( 184 

aphids, 11.91% lipid) in infested bunches as compared to those 

of uninfested ones (12.92% and 12.36% respectively), obviously 

due to higher infestation of aphids (236.66 and 184 

individuals/plant on 60
th

 and the75
th

-days respectively). At the 

initial (30
th

-day, 106.98 aphids) stage of observations no 

significant difference was noticed in the levels of lipid and 

carbohydrate. 

      The observations on the N-contents and protein levels in the 

inflorescence of rose plants (Table-2, fig-4) did not reveal any 

significant differences between uninfested and infested ones at 

the initial stage (30
th 

day, 106.98 aphids). However, in the later 

stages as 45
th

 day (155.32 aphids, 3.63 % nitrogen and 22.72% 

protein), 60
th

 day (236.66 aphids, 3.51 % nitrogen and 21.93 % 

protein) and 75
th

 day (184 aphids, 3.45 % nitrogen and 21.58 % 

protein) the N-contents and protein levels were significantly 

lower (P<0.05) in infested plants  compared to that of uninfested 

ones. 

 

University gardens  

      The results on quantification of lipids in inflorescence of rose 

plants (Table-3,  Fig-5)cultivated at University garden  revealed 

that the lipid % of infested inflorescence were significantly lower 

(P<0.05) only on the 45
th

 (173.99 aphids, 5.07%  lipid) and the 

60
th

-days ( 272.99 aphids, 4.42%  lipid) as compared to those of 

infested inflorescence (5.23% and 5.10% respectively). On the 

remaining days of observations (30
th

-day, 75
th

-day and 90
th

-day) 

 

 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      308 

ISSN 2250-3153  

www.ijsrp.org 

no significant differences was noticed between infested as well 

as uninfested inflorescence. The levels of carbohydrate (%) in the 

infested and uninfested inflorescence of rose plants were always 

statistically identical and were not affected by the aphids. 

The records of N-contents and protein levels in the inflorescence 

revealed a significant difference (P<0.05) between infested 

(N=4.03%, protein=25.20%) and uninfested plants (N=4.47%, 

protein=27.95%) only on the 60
th
–day (272.99 aphids) of 

observations, due to higher population of aphids on rose 

inflorescence. On the remaining days (30
th

, 45
th

, 75
th

 and the 90
th

-

days) no significant difference in N-contents and proteins was 

noticed between infested and uninfested inflorescence of rose 

plants.   

      The levels of nutritional constituents have decreased in all the 

cases observed at the three locations with the increasing 

population of aphids. The negative effect of glucosinolates on 

account of aphid appearance but positive co-relation on nitrogen 

content has been reported in literature for mustard crop reported 

by Malik (1981), Gill and Bakhetia (1985), but no studies has 

been carried out for rose petals. Aphids drain rose sap through 

their sharp mouth. This sap is a source of carbohydrates, lipid 

and protein contributing to its medicinal value. The significant 

inverse relation with the glucosinolates contents in the 

inflorescence of roses has been observed. 

 

IV. CONCLUSIONS 

      We had carried out an extensive survey of rose plants and 

reported mainly two species of aphids viz., Macrosiphumrosae 

and Macrosiphumraoaeiformis. The biochemical changes 

observed due to aphid infestation on different parts of rose plants 

are given below: 

(i) It would degrade the quality of the products made of 

from rose petals. 

(ii) The most significant changes in lipid, carbohydrate, 

nitrogen and protein levels in the inflorescence  

were observed in 45
th

 day and 60
th

-day in February 

when the aphid population was maximum (242.66 

and 236.33 aphids respectively) in 

Karamcharinagar area. 

(iii) In the PhoolBagh area all the four constituents (lipid, 

carbohydrate, nitrogen and proteins) of 

inflorescence were also significantly lower (P<The 

0.05 %) on the 60
th

 day when the aphid population 

(236.66 aphids) was maximum, which also shows a 

negative co-relation with aphid infestation. 

(iv) The levels of  lipid, nitrogen and protein  of infested 

rose inflorescence at University gardens were also 

statistically lower as compared to those of 

uninfested ones on the 60
th

 day when the aphid 

population was also maximum (272.99 aphids) in 

February. 
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Fig.1: The optical density (OD) versus concentration of nitrogen (corresponding protein) standard curve at wavelength 440 nm. 

 

x = 24.55y – 0.60 

R=0.998 
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Fig.2: The optical density (OD) versus concentration of glucose standard curve at wavelength 620 nm. 

 

 

 

 

 

 

 

 

x = 252.50y – 0.576 

R= 1 
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Fig.3: The plot of variation of the biochemical constituents i.e. lipid, carbohydrates, nitrogen and protein of rose inflorescence at Karamcharinagar with number 

of aphids versus relative duration of study 
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Fig.4: The plot of variation of the biochemical constituents i.e. lipid, carbohydrates, nitrogen and protein of rose inflorescence at PhoolBagh with number of 

aphids versus relative duration of study 
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Fig.5: The plot of variation of the biochemical constituents i.e. lipid, carbohydrates, nitrogen and protein of rose inflorescence at University Garden with number 

of aphids versus relative duration of study 
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Table-1: The percentage of lipid, carbohydrates, nitrogen and proteinof rose inflorescence at Karamcharinagar with number of aphids and relative duration of 

study (*Significant at 5% level, student t-test, table value of ‘t’at 5%=2.92.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S.No. 
Duration of 

study 
No. of aphids 

 

Percent biochemical constituents (Mean ±SE) 

 

Lipid t-value Carbohydrate t-value Nitrogen t-value Protein t-value 

1 15
th

-day Nil (Control) 

62.66 

5.070.03 

5.010.04 0.98 

10.35 0.32 

10.310.32 0.09 

4.09 0.04 

4.030.04 0.89 

25.56 0.28 

25.200.27 0.89 

2 

 

30
th

-day 

 

Nil (Control) 

97.33 

6.090.04 

6.060.04 0.37 

11.110.06 

11.010.04 1.34 

4.440.03 

4.310.01* 

3.28 27.760.21 

26.970.10* 3.28 

3 45
th

 -day Nil (Control) 

242.66 

6.050.02 

5.550.03* 10.91 

11.670.10 

10.950.05* 6.42 

4.920.06 

4.270.16* 3.73 

30.790.39 

26.701.02* 3.73 

4 60
th

 -day Nil (Control) 

236.33 

6.300.09 

5.890.04* 3.89 

12.040.05 

11.060.06* 11.41 

4.370.07 

3.960.03* 5.20 

27.300.43 

24.790.21* 5.20 

5 75
th

 -day Nil (Control) 

128.99 

7.070.04 

6.960.03 2.36 

12.430.23 

12.060.06 1.51 

4.990.006 

4.630.21 1.65 

31.200.04 

29.061.26 1.65 

6 90
th

 -day 
Nil (Control) 

189.66 

6.910.06 

6.840.07 0.80 

12.030.06 

11.970.01 0.92 

4.210.15 

4.150.03 0.40 

26.350.92 

25.970.18 0.40 

      

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      316 

ISSN 2250-3153  

www.ijsrp.org 

Table-2:The percentage of lipid, carbohydrates, nitrogen and protein of rose inflorescence at PhoolBagh with number of aphids and relative duration of study 

(*Significant at 5% level, student t-test, table value of ‘t’at 5%=2.92) 

 

S.No. 
Duration of 

study 
No. of Aphids 

 

Percent biochemical constituents (Mean ±SE) 

 

Lipid t-value Carbohydrate t-value Nitrogen t-value Protein t-value 

1 
30

th
-day 

Nil (Control) 

106.98 

6.090.05 

5.950.02 2.56 

10.250.14 

10.200.11 0.27 

3.490.006 

3.450.04 

 

0.77 
21.830.04 

21.600.29 

0.78 

 

2 45
th

 -day Nil (Control) 

155.32 

6.340.08 

6.120.06 2.08 

11.300.19 

11.180.20 0.43 

3.890.06 

3.630.04* 

3.45 

 

24.300.37 

22.720.25* 

3.46 

 

3 60
th

 -day Nil (Control) 

236.66 

7.970.01 

7.380.06* 9.62 

12.920.04 

12.020.06* 11.09 

4.150.08 

3.510.03* 

7.43 

 

25.970.50 

21.930.20* 

7.45 

 

4 75
th

 -day Nil (Control) 

184.00 

7.240.11 

7.050.05 1.57 

12.360.13 

11.910.06* 3.09 

3.820.03 

3.450.02* 

8.30 

 

23.890.21 

21.580.18* 

8.32 

 

 

 

Table-3:The percentage of lipid, carbohydrates, nitrogen and protein of rose inflorescence at University Garden with number of aphids and relative duration of 

study (*Significant at 5% level, student t-test, table value of ‘t’at 5%=2.92) 

 

 

S.No. 
Duration 

of study 
No. of aphids 

 

Percent biochemical constituents (Mean ±SE) 

 

Lipid t-value Carbohydrate t-value Nitrogen t-value Protein t-value 

1 
30

th
-day 

Nil (Control) 

132.66 
5.31 0.09 

5.140.01 
1.85 9.440.03 

9.310.06 
1.83 3.84 0.02 

3.780.04 
1.22 24.010.13 

23.640.27 
1.21 

2 45
th

 -day 
Nil (Control) 

173.99 
5.230.02 

5.070.04* 
3.93 

10.030.06 

9.660.16 
2.15 

4.090.05 

3.950.03 
2.52 

25.600.31 

24.680.18 
2.53 

3 60
th

 -day 
Nil (Control) 

272.99 
5.100.05 

4.420.17* 
3.65 

11.110.06 

10.800.15 
1.93 

4.470.02 

4.030.03* 
11.67 

27.950.10 

25.200.20* 
11.77 

4 75
th

 -day 
Nil (Control) 

150.66 
7.590.21 

7.380.20 
0.69 13.090.04 

13.020.03 
1.07 4.130.07 

3.850.07 
2.77 25.850.45 

24.100.43 
2.78 

5 90
th

 -day 
Nil (Control) 

100.33 

7.080.04 

6.950.01 
1.18 

11.210.14 

11.030.08 
1.06 

4.040.04 

3.950.03 
1.82 

25.250.25 

24.680.18 
1.83 
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Abstract- This study was conducted for the Modeling of Degree 

of Thermal Oxidation of Blended Refined Edible Oil (80% 

sunflower and 20% Soya bean Oil) in respect to Induction 

Temperature at various different fixed Induction Times. In this, 

different models have been developed for Peroxide Value of 

edible oil for different fixed time (0-120) minutes, within the 

Temperature range of 120 – 200 
0
C with interval of 5 

0
C and 

graphs (with R
2
) have been plotted using Microsoft EXCEL. 

 

Index Terms- Peroxide value, Induction time, Induction 

temperature, MS Excel. 

 

I. INTRODUCTION 

hermal oxidation of edible oil is an important determination 

of the quality of edible oil. During processing of food stuffs 

involving the use of edible oils such as blended oil as a heat 

transfer medium, the oil owing to high temperature undergoes 

thermal oxidation over a period of time. Due to the thermal 

oxidation of edible oils, they become unfit for further use after a 

period of time. Hence proper control of processing condition is a 

desirable requirement in order to delay the onset of thermal 

oxidation of edible oil. 

      Mathematical modeling is an effective way of representing a 

particular process. It can help us to understand and explore the 

relationship between the process parameters. Mathematical 

modeling can help to understand and quantitative behavior of a 

system. Mathematical models are useful representation of the 

complete system which is based on visualizations. Mathematical 

modeling is an important method of translating problems from 

real life systems to conformable and manageable mathematical 

expressions whose analytical consideration determines an insight 

and orientation for solving a problem and provides us with a 

technique for better development of the system. Mathematical 

models in the field of oxidation of edible oils can enable the 

determination of temperature of edible oil which would lead to 

the least amount of oxidation as well as the induction or exposure 

time of the oil to the high temperature for the same desirable 

requirement of minimizing the oxidation of edible oil during 

processing using edible oils as a heating medium. 

      Mathematical models can enable the optimization of frying 

time and temperature to reduce the rancidity of frying oils. In 

light of above considerations the study was conducted in order to 

attain the following objectives 

1) To determine the relationship of the Thermal oxidation 

as function of temperature and induction time of the 

frying oil. 

2) To develop a mathematical model for optimization of 

time and temperature for minimum rancidity or thermal 

oxidation of edible oil use in the frying or cooking 

process. 

 

      The chemistry of oxidation at high temperatures is very 

complex since both thermal and oxidative reactions are involved. 

During the deep fat frying a number of chemical reactions takes 

place – hydrolysis, oxidation, thermal decomposition and 

polymerization. The chemical mechanism of thermal oxidation is 

principally the same as the autoxidation mechanism, but the 

thermal oxidation rate is faster than the autoxidation rate. 

Oxidative stability is very important factor in oil quality 

especially for these used for frying because of the high 

temperature applied. Frying oil must have high oxidative stability 

during use.  On the other hand, the presence of natural substances 

such as tocopherols, oryzanol, sterol fraction, squalene etc., 

enhances their stability at higher temperatures. Since many 

factors affect the rate of deterioration of fats used for deep-fat 

frying, no single procedure will be reliable under all conditions. 

With prolonged heating time the accumulation of deterioration 

products leads to organoleptic failures and a decrease of the 

nutritive value. Deep-fat frying decreases the unsaturated fatty 

acids and increases polar material. Many methods have been 

used for determination of fat deterioration during frying. They 

include methods for assessment of peroxide value, iodine value 

dienes, fatty acids, polar components etc. 

      Shahidi and Spurvey (1996) stated that Autoxidation of oils 

and the decomposition of hydroperoxides increase as the 

temperature increases. Velasco and Dobarganes (2002) stated 

that the formation of autoxidation products during the induction 

period is slow at low temperature. The concentration of the 

hydroperoxides increases until the advanced stages of oxidation. 

Marquez-Ruiz et al. (1996) suggested that The content of 

polymerized compounds increases significantly at the end of the 

induction period of autoxidation. Yang and Min (1994); Rahmani 

and Saari Csallani (1998) suggested that temperature has little 

effect on oil oxidation due to the low activation energy of 0 to 6 

kcal/mole. Sattar et al. (1976) stated that light is much more 

important than temperature in oil oxidation. 

 

T  
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II.  MATERIALS AND METHODS 

      Oil was purchased from the market as refined blended oil 

(80% sunflower oil and 20% soyabean oil) of composition as 

shown in Table I. 

 

TABLE I Approx. Composition of Oil. 

Contents  

 

Qty. per 100g 

Energy 900 

Carbohydrate (g) 0 

Protein (g) 0 

Fat (g) 100 

- Saturated fatty acids (g) 10 

- Monounsaturated fatty acid 

(g) 

26 

- Polyunsaturated fatty acid (g) 64 

- Omega-6 [n-6] (g) 63 

- Omega-3 [n-3] (g) 1 

- Trans fatty acid (g) 0 

Total Essential fatty acids (g) 53 

Cholesterol (mg) 0 

Vitamin E (mg/I.U*) 50/50 

Moisture (g) 0.987 

Peroxide value (meq) at 28 
0
C 19.8 

AntiOxidant TBHQ (mg) 12 

 

 

1 Preparation of samples 

      The oil was first heated on hot plate in 500 ml beaker filled to 

290ml, to reach the required temperature and then incubated in 

hot baking oven to maintain the temperature of the oil for 

required time intervals.  

 

2 Sample Collection 

      2.1 Firstly, Samples (30 ml) were collected in the brown 

color bottle within the temperature range of 120-200 
0
C with 

interval of 10 
0
C for 0-120 minutes of induction time with the 

interval of 20 minute. And so the number of sample was 9*7=63. 

And there peroxide values were measured. 

      2.2 Secondly, Samples (30 ml) were collected in the brown 

color bottle within the temperature range of 125-195 
0
C with the 

interval of 10 
0
C for 0-60 minutes of induction time with the 

interval of 15 minute. And so the number of sample was 8*5=40. 

And there peroxide values were measured. 

      As such total number of samples collected was (63+40)=103. 

*Assumptions 

a)  Surface area exposed to atmosphere is constant or same. 

b) No mixing or agitation. 

 

III. MEASUREMENT OF OXIDATION 

3.1 Peroxide Value (PV) Analytical method. 

3.1.1 Purpose and Scope 

      This method describes the determination of peroxides values 

for vegetable oils and fats. The peroxide value is a parameter 

specifying the content of oxygen as peroxide, especially hydro 

peroxides in a substance. The peroxide value is a measure of the 

oxidation present. 

 

3.1.2 Principle 

      The sample treated in the solution with a mixture of acetic 

acid and a suitable organic solvent and then with a solution of 

potassium iodide. The liberated iodine is titrated with a standard 

solution of sodium thiosulphate. 

      Peroxides and similar products which oxidize potassium 

iodide under the conditions of the test will contribute to the 

peroxide value. Variations in procedure may affect the results. 

Peroxide values are expressed either in milliequivalents of 

peroxide/kg or millimoles of peroxide/l. 

 

Reaction scheme: 

      The peroxide value is determined by measuring the iodine 

liberated from potassium iodide by a peroxide, using sodium 

thiosulphate solution as the titrant. In the presence of acetic acid, 

the reaction scheme for hydroperoxides is as follows. 

 

Generation of hydroperoxides: 

R-H + O2  ROOH            (Reaction I) 

Generation of iodine: 

KI + CH3COOH  HI + CH3COO
-
K

+
                      

(Reaction II) 

ROOH + 2 HI  ROH + H2O + I2 + starch 

indicator      (Reaction III) 

Titration step: 

I2 (purple) + 2 Na2S2O3  Na2S4O6 + 2 

NaI (colorless)      (Reaction IV) 

Reaction of peroxides of the structures R-O-O-R’ and  

R- CH-O-O-CH -R’ follows an analogous pathway. Whilst cyclic 

peroxides do not react quantitatively under the conditions 

described here. 

Alternatively, the ion reaction is of more of general applicability: 

O2
2-

 + 2I
-
 + 4H

+
   I2 + 2H2O           

(Reaction V) 

I2 + 2S2O3
2-

  2I
-
 + S4O6

2-
         

(Reaction VI) 

 

3.1.4 Procedure 

      i) Approx. 3.0g of the sample was transfered, accurately 

weighed, into a 250 ml conical flask. 

      ii) 25 ml of the appropriate solvent mixture (glacial acetic 

acid: chloroform, 1:2) and 1 ml saturated potassium iodide 

solution freshly prepared was added. 

      iii) Was Allowed to react for 60 sec. and shaking thoroughly 

during this period. Then 35 ml of distilled water was added. 

      iv) Then was titrated with 0.001 N sodium thiosulphate 

solution using 0.5 ml 1%starch solution as indicator. 

v) During the titration shaked until the blue color disappeared. 

      vi) Blank titration was carried under the same conditions. 

 

3.1.5 Calculations 

S=titration of sample. 

B=titration of blank. 

SW=weight of sample taken.(gm) 

N=normality of sodium thiosulphate used.(0.001) 
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PV=peroxide value (meq/kg) 

PV =  

 

IV. GRAPHICAL ANALYSIS 

      The experimental data obtain using the previous procedures 

were analyzed by plotting Graph and developing Models for 

various observations for 17 different temperatures within the 

range of 120-200 
0
C with interval of 5 

0
C. 

 

V. RESULT 

      Below are the different graphs plotted for peroxide value 

(meq/kg) verses induction temperature (
0
C) for different fixed 

time (minutes) and the developed Models (where y is peroxide 

value and x is temperature in 
0
C). 

 

 
Figure 1. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 0 minute. 

 

Developed Model I   

y = -5E-09x
6
 + 5E-06x

5
 - 0.002x

4
 + 0.4367x

3
 - 52.021x

2
 + 3281x 

- 85603 

R² = 0.6169 

 
Figure 2. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 15 minute. 

 

Developed Model II   

y = 2E-08x
6
 - 2E-05x

5
 + 0.0094x

4
 - 2.0021x

3
 + 239.94x

2
 - 

15263x + 402615 

R² = 0.9445 

 

 
Figure 3. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 20 minute. 

 

Developed Model II   

y = -0.0048x
6
 + 0.1628x

5
 - 2.1795x

4
 + 14.574x

3
 - 50.234x

2
 + 

81.023x - 40.841 

R² = 0.8497 

 

 

 
Figure 4. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 30 minute. 

 

Developed Model IV   

y = 0.0135x
6
 - 0.3883x

5
 + 4.3828x

4
 - 24.539x

3
 + 70.627x

2
 - 

97.717x + 52.674 

R² = 0.9589 
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Figure 5. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 40 minute. 

 

Developed Model V  

y = -0.0049x
6
 + 0.1542x

5
 - 1.8991x

4
 + 11.699x

3
 - 37.418x

2
 + 

56.288x - 24.628 

R² = 0.8599 

 

 

 
Figure 6. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 45 minute. 

 

Developed Model VI   

y = 0.0202x
6
 - 0.5789x

5
 + 6.5237x

4
 - 36.508x

3
 + 105.14x

2
 - 

145.15x + 76.515 

R² = 0.9031 

 

 

 

 

 
Figure 7. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 60 minute. 

 

Developed Model VII   

y = -3E-09x6 + 3E-06x5 - 0.0013x4 + 0.2835x3 - 34.385x2 + 

2210.5x - 58815 

R² = 0.7527 

 

 
Figure 8. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 80 minute. 

 

Developed Model VIII 

y = -0.0013x
6
 + 0.0485x

5
 - 0.7329x

4
 + 5.4942x

3
 - 21.098x

2
 + 

37.174x - 17.936 

R² = 0.9539 
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Figure 9. Peroxide value(meq/kg) Vs Induction Temperature 

(
0
C) for 100 minute. 

 

Developed Model IX   

y = -0.0007x
6
 + 0.0323x

5
 - 0.552x

4
 + 4.4181x

3
 - 17.248x

2
 + 

29.435x - 12.688 

R² = 0.9676 

 

 
Figure 10. Peroxide value(meq/kg) Vs Induction 

Temperature (
0
C) for 120 minute. 

 

Developed Model X   

y = 0.0019x
6
 - 0.048x

5
 + 0.4153x

4
 - 1.3153x

3
 - 0.0233x

2
 + 

5.4557x + 0.034 

R² = 0.7829 

 

VI. DISCUSSION 

      Most of the Models developed are of higher order 

polynomial, mainly of fourth, fifth or sixth order and R
2 

for some 

of them are close to 1.0, except  for models X, VII and I. Model I 

for 0 minute induction time is not so fit for prediction with 

R
2
=0.6169. Rest of the suggested models are best fit to the 

plotted graph and one can easily determine or predict the values 

of peroxide at different temperature of induction for fixed 

Induction time.  

 

VII. CONCLUSION 

      The models developed are to best fit the curve plotted (PV vs 

time) and helpful in determination of the temperature  of heating 

for minimum peroxide value of oil for fixed time of cook. 
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Abstract- In this paper a two dimensional non-linear map is 

taken, whose various dynamic behavior is analyzed.  Some 

useful numerical algorithms to obtain fixed points and 

bifurcation values of period 
n2 , 

...2,1,0n 
. have been 

discussed. It has shown how the ratio of three successive period 

doubling bifurcation points ultimately converge to the 

Feigenbaum constant. This ascertains that the map follows the 

period doubling route to chaos. The parameter value where chaos 

starts is verified by lyapunov exponent. Further various fractal 

dimensions like Correlation dimension, Box-counting and 

Information dimension have been calculated to verify the 

geometry of the strange attractor. 

 

Index Terms- Accumulation point , Feigenbaum Universal 

Constant , Fractal Dimension, Lyapunov exponent, Period-

Doubling Bifurcation. 

 

I. INTRODUCTION 

ifurcations, as a universal route to chaos, is one of the most 

exciting discoveries of the last few years in the field of 

nonlinear dynamical systems. The universality discovered by the 

elementary particle theorist, Mitchell J. Feigenbaum in 1975 in 

one-dimensional iterations with the logistic 

map,
)x1(xrx nn1n   has successfully led to discover that 

large classes of non-linear systems exhibit transitions to chaos 

which are universal and quantitatively measurable [6]. One of his 

fascinating discoveries is that if a family presents period 

doubling bifurcations then there is an infinite sequence 
 n of 

bifurcation values such that 










 n1n

1nn

n
lim

 , where   is a 

universal number which is now termed as Feigenbaum constant. 

[18] 

     Logistic map plays a role model in the study of dynamical 

system. It represents the class of low dimensional models of 

discrete time evolution which are easy to treat yet full of richness 

with dynamical behavior. M.Feigenbaum [6] discussed the 

universal behaviors of one dimensional unimodal maps of the 

form xn+1=λf(xn). Borges E.P. and Pessoa R W S have taken a 

generalized version of logistic map [15] replacing multiplication 

by the binary operation “q-product”. Gottlieb [9] has discussed 

different dynamical properties in a generalization of logistic map 

using fractional exponents. Besides these generalized form of 

logistic map has got its application in economics, statistics, 

cryptography, biology e.t.c. [20, 21] 

     In this paper, we have taken two dimensional map of the form  

 x,xy)cxb(ax)y,x(f rk 
. The map is closely related 

with the generalized logistic map, however the generalized 

logistic model has been affected by the presence of another 

population represented by y. From mathematical point of view it 

is assumed that at some stage the newly added population 

represented by y maintain the same value as the population x  

recorded one stage earlier. 

      This paper is organized in the following manner. Section 1 

presents the fixed points/ periodic points and bifurcation values 

of period 
...2,1,0n,2n 

 with suitable numerical methods 

and how the ratio of three successive period doubling bifurcation 

points ultimately converge to the Feigenbaum constant.  Also the 

bifurcation points give information about the value of the control 

parameter “a”, where the onset of chaos occurs. In section 2 the 

accumulation point(onset of chaos) is calculated. In section 3 the 

calculated results are verified with the help of Lyapunov 

Exponent of the map. In section 4 generalized correlation sum 

has been considered, which helps in finding box counting 

dimensions, correlation dimensions, information dimensions to 

quantify the dimension of the attractors near the accumulation 

point. 

 

II. BIFURCATION SCENARIO OF THE MAP 

     One of the main aim of bifurcation theory is to find out the 

fixed points, periodic points of maps and look for the region of 

their stability. We now fix some of the parameters say c, b, k, r 

and keep varying ’a’ to analyse the detailed dynamical behaviour 

of the map. Let us take b=1, c=1, k=0.5, r=0.1 .On inspection it 

can be seen that (0,0) is a fixed point of the model satisfying the 

equation 
)x,xy)cxb(ax()y,x()y,x(f rk 
…… (1) 

 

     Using “Mathematica” we generate the bifurcation diagram for 

the observation of the whole dynamical behaviour of the map 

varying “a”. 

B 
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Figure 1: The figure is generated using 100 points which are taken after iterating 5000 points of the map at every parameter 

value of ‘a’, and  plotted  the x coordinate of the point (x,y) vs’a’. 

 

     It is a visual summery of the succession of period doubling 

produced as the parameter increases. Initially the map has one 

stable fixed point up to certain value of the parameter “a”. The 

bifurcation diagram nicely shows the forking of the periods of 

stable orbits from 1 to 2, then 2 to 4 etc. The interesting thing 

about the diagram is that as the periods go to infinity, still the 

parameter remains finite.   For further investigation numerical 

procedure is adopted to get the bifurcation point, which may help 

to confirm chaos. From the diagram it has been clear that the 

map follows period doubling route to chaos as “a” is varied. 

 

A. Numerical Method for Obtaining Periodic Points  

     There are so many highly developed numerical algorithms to 

find a periodic fixed point. But the Newton Recurrence formula 

is one of the best numerical methods with negligible error for our 

purpose. Moreover, it gives fast convergence of a periodic fixed 

point.  

 

The Newton Recurrence formula is 

 

     , where n = 0, 1, 2,... and  

is the Jacobian of the map f at the vector (say) . This 

map 
)y,x(f

of equation (1) is equal to If k  , where k is the 

appropriate period. The Newton formula actually gives the 

zero(s) of a map, and to apply this numerical tool in the map one 

needs a number of recurrence formulae which are given below 

[4]. 

 

     Let the initial point be ( x0, y0 ) and let 

x)y,x(T,xy)cxb(ax)y,x(S rk 
; 

 

 

 

 

Proceeding in this manner the following recurrence formula 

Let 

)y,x(
0

00
x

S
A






, )y,x(

0

00
y

S
B






, )y,x(
0

00
x

T
C






,

)y,x(

0

00
y

T
D






 
 

And 



















































1k1k

1k1k

)y,x()yx(

)y,x()x(

k
DC

BA

y

T

x

T

x

S

x

S

A

kkk,k

kkky,k

       

for all 1k   

 

Since the fixed point of the  map f is a zero of the map  

 

     F(x,y) = f(x,y)-(x,y),  the Jacobian of F
(k)

 is given by 

 















1DC

B1A
IJ

kk

kk
k

 .  Its inverse is 

  

















1AC

B1D1
IJ

kk

kk1
k

 
 

     Where kkkk CB)1D)(1A( 
, the Jacobian 

determinant. Therefore, Newton’s method gives the following 

recurrence formula in order to yield a periodic point of 
kF . 
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)yy(B)xx)(1D(
xx nnknnk

n1n

 
 

 






)yy)(1A()xx)(C(
yy nnknnk

n1n

 
   

 
),()(F     k

nnn yxxwhere 
 

 

B. Numerical techniques for finding bifurcation values  

       

 Let (x1, y1), (x2,y2),…. (xk, yk) be the periodic points of 

)y,x(f
 at 1aa 

. Let  be the two eigen values of Jk at a1 

, then (xi,yi),i=1,2,…,k are stable if . It has 

been observed that  is a decreasing function 

[4]. Let = min { }, where n=2
k
 is the 

period number. Then we may apply some of the numerical 

techniques viz. Bisection method or Regula Falsi method to get 

the value of ‘a’ such that .                          

 

Our numerical results are as follows: 

 

 

Table 1: Bifurcation points 

 

Sl No. Bifurcation Point One of the periodic points 

1 10.00000002667134 {0.99999999157105,0.99999999157105} 

22  2 13.56082195269039 {0.10953839723577,1.00000000000000} 

3 13.86566899263189 {0.17062836281848,0.92065506432418} 

4 13.92882843160121 {0.14713139284922,0.94260742121517} 

5 13.94222855978345 {0.20063409295004,0.89213212315452} 

6 13.94509810925305 {0.15999248423609,0.92990383359027} 

7 13.94571260826141 {0.19346405448073,0.89892211747421} 

8 13.94584421438873 {0.20204647634563,0.89085678547102} 

9 13.94587240029845 {0.20175351752830,0.89115213081720} 

10 13.94587843685425 {0.20205781249125,0.89084486037143} 
 

  

   

Using  the formula n1n

1nn
n

AA

AA










, where nA
represents 

thn  bifurcation point, the 

Feigenbaum universal constant is calculated with the help of experimentally calculated 

bifurcation point. 

  

 

The values of   are as follows.      

11.680683947931243, 4.82662678637139, 4.7133

45880752413, 4.669767266324282, 

, 4.669227952149593 & so on. 

 

     It is clear that the map obeys Feigenbaum universal behaviour 

as the sequence { } converges to  as n becomes very large. 

     

III. ACCUMULATION POINT 

     We can calculate the accumulation point using the formula 

1

AA
A 12






, where 85320491029906714.66920160  

is Feigenbaum constant. But it has been observed that 

}{ n converges to   as n . Hence a sequence of 

accumulation point 
}A{ n, is made using the formula 

1

AA
A n1n

n,



 


[11]. From the above experimental values 

of bifurcation points, the sequence of accumulation points is 

constructed and it is observed that the sequence converges to the 

point 13.945880082050246……. After which chaotic region 

starts. 

 

IV. LYAPUNOV EXPONENTS 

     The spectrum of Lyapunov exponents is the most precise tool 

for identification of the character of motion of a dynamical 

system and its estimation is one of the fundamental tasks in 

studies of these systems. These exponents are an exponential 

measure of divergence or convergence of nearby orbits in the 

phase space. From a mathematical point of view Lyapunov 

exponents are numbers describing the behaviour of the derivative 

of transformation along the phase trajectory. In practice, these 

exponents are a measure of sensitive dependence on initial 

conditions in phase space. For practical applications it is most 

important to know the largest Lyapunov exponent. If the largest 

value in the spectrum of Lyapunov exponents is positive it means 

that the system is chaotic. The largest value equal to zero 

indicates periodic system dynamics. If all Lyapunov exponents 

are negative, then the stable critical point is an attractor. [5,19] 
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     Let us consider a two dimensional difference equation 

)y,x(gy,)y,x(fx nn1nnn1n    which is depending on a 

parameter a (say) with initial point 
)y,x( 00 . Let the evolved 

iterated points be 
)y,x)....(y,x(),y,x( nn2211  at the parameter 

0aa 
. Suppose that the trajectory moves to the fixed point 

)y,x( **

. Since the fixed point is stable and doesn’t move under 

iteration so after finite iterations the trajectory comes very close 

to the fixed point. Let the Jacobian matrix 
*J  at the fixed point 

)y,x( **

of the two dimensional map is 

)y,x(

*

**y

g

x

g

y

f

x

f

J





































.Let the eigenvalue of the 
*J  at the fixed 

point 
)y,x( **

 be 21,
.Now for the nth iterated point 

)y,x( nn  .The Jacobian matrix ( nJ
) 

 

 

)y,x()y,x()y,x()y,x( 002n2n1n1nnn
y

g

x

g

y

f

x

f

y

g

x

g

y

f

x

f

y

g

x

g

y

f

x

f

y

g

x

g

y

f

x
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     i.e. 02n1nn J.J.JJ 
, as n is sufficiently large the 

Jacobian matrix will be of the form 

02n1n
*** J.J.JJ.J.JJ  

, where 
*J  is the Jacobian 

matrix at the fixed point 
)y,x( **

 . So for large iterative value, 
*J  will gover n and we may neglect the finite number of nJ

 

.Therefore for the large n , the eigen values of J are 
n

2
n

1 ,
 

and then n

)valueeigenlog(
)(onentexplyapunov 

 

Out of the two lyapunov exponents at every parameter the 

maximum will be considered which is crucial to detect the 

dynamic behaviour of the system.     

 

Table 2. Lyapunov exponent near the accumulation point: 

 

Parameter Value Lyapunov exponent 

13.94 -0.00459264 

13.945 -0.00233258 

13.94588 -0.000358386 

13.94588008 -0.000216403 

13.94588008205 0.0000228303 

 

 

 

Table:3  Lyapunov Exponent at the bifurcation Points: 

 

Parameter Value Lyapunov exponent 

10.00000002667134  
13.56082195269039 4.93845×10

-6
 

13.86566899263189 9.54063×10
-6

 

13.92882843160121 8.71575×10
-6

 

13.94222855978345 9.54063×10
-6

 

13.94509810925305 -0.0000230201 

13.94571260826141 -0.0000186148 

13.94584421438873 -0.0000367978 

13.94587240029845 -9.37354×10
-6

 

13.94587843685425 -2.2895×10
-6

 

 

     Below we have shown the graph of lyapunov exponent versus 

the parameter value beween 13.5 to 13.96. The graph also shows 

that almost after the value 13.94588008  of ‘a’ the remaining 

lyapunov exponents become positive, showing the beginning of 

chaotic region. The figure further supports  the bifurcation points 

where the lyapunov exponent is almost zero. The values are also 

supported by the bifurcation diagram. 
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Figure 2: Graph of calculated Lyapunov exponents versus the parameter a  for 96.13a5.13   

 

 

V. NUMERICAL METHODS FOR CALCULATING 

FRACTAL DIMENSIONS OF THE MAP 

     Fractals arise from a variety of sources and have been 

observed in nature and on computer screens. One of the 

exceptional characteristics of fractals is that they can be 

described by a non integer dimension. The geometry of fractals 

and the mathematics of fractal dimension have provided useful 

tools for a variety of scientific disciplines, among which is chaos. 

Chaotic dynamical systems exhibit trajectories in their phase 

space that converge to a strange attractor. The fractal dimension 

of this attractor counts the effective number of degrees of 

freedom in the dynamical system and thus quantifies its 

complexity [22]. 

 

A.  Box-counting dimension  

     The box-counting dimension is motivated by the notion of 

determining space filling properties of a curve. In this approach, 

the curve is covered with a collection of area elements (square 

boxes), and the number of elements of a given size is counted to 

see how many of them are necessary to cover the curve 

completely. As the size of the area element approaches zero, the 

total area covered by the area elements will converge to the 

measure of the curve. This can be expressed mathematically as 

[8, 16] 

 













r

1
log

rNlog
limD

0r
B

 
     where N(r) is the total number of boxes of size r required to 

cover the curve entirely. However in practice, the box-counting 

algorithm estimates fractal dimension of the curve by counting 

the number of boxes required to cover the curve for several box 

sizes, and fitting a straight line to the log-log plot of N(r) versus r 

. The slope of the least square best fit straight line is taken as an 

estimate of the box-counting dimension BD
 of the curve. This 

procedure is also called grid 

method and involves two dimensional processing of the curve at 

multiple grid sizes, which is computationally highly time 

consuming. 

 

B.  Information dimension  

     As with the box-counting dimension, the attractor is covered 

with hypercubes of side length. 

     This time, however, instead of simply counting each cube 

which contains part of the attractor, we want to know how much 

of the attractor is contained within each cube. This measure seeks 

to account for differences in the distribution density of points 

covering the attractor, and is defined as [1, 8] 













r

1
log

)r(I
limD

0r
I

 , where is given by Shannon’s entropy 

formula,




N

1i
ii )Plog(P)r(I

, where iP
 is the probability of 

part of the attractor occurring within the ith hypercube of side 

length r .For the special case of an attractor with an even 

distribution of points, an identical probability , N

1
Pi 

 is 

associated with every box. Hence, 
 Nln)r(I 

.Consequently, 

Ib BB 
. Thus, BD

 simply counts all hypercubes containing 
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parts of the attractor, whereas ID
 asks how much of the attractor 

is within each hypercube and correspondingly weights its count. 

 

 C. Correlation dimension  

     Correlation dimension describes the measure of 

dimensionality of the space occupied by chaotic attractor of any 

system having presence of complexity.  

     During numerical simulation, correlation dimension can be 

calculated using the distances between each pair of points in the 

set of N number of points, 
|XX|s jiij 
. To calculate the 

correlation dimension [8,17] the following steps must be 

followed : 

For an orbit 
 43211 X,X,X,X)X(O 

 of a map 

UU:f   , where U  is an open bounded set in np
and for a 

given positive real number r, first we obtain the correlation 

integral, 

)r(C
=

 







N

ji
ji

n
||XX||r

)1n(n

1
lim

 

 

     Where  is the unit-step function, (Heaviside function). The 

summation indicates that the number of pairs of vectors closer to 

r for 
nj,i1 

and 
ji 
 . The C(r) measures the density of a 

pair of distinct vectors iX
 and jX

 that are closer to r. Then, the 

correlation dimension cD
 of

)X(O 1  is defined as 

)rlog(

)r(Clog
limD

0r
c




 

     To obtain cD
 , log C(r) is plotted against log r and then we 

find a straight line fitted to this curve. The y intercept of this 

straight line provides the value of the correlation dimension cD
 

. 

D. GENERALISED CORRELATION DIMENSION 

     Dissipative dynamical systems which exhibit chaotic 

behaviour often have an attractor in phase space which is strange.  

Strange attractors are typically characterized by fractal 

dimensionality. For this purpose, different kind of dimensions for 

the strange attractor of the map  (1) have been studied. 

     At the onset of chaos, i.e. at the accumulation point, the 

dimension of the attractor is measured. For that, information 

dimension and box counting dimension are studied as well. 

     The help of generalized correlation sum is taken, to calculate 

these dimensions. First of all let discuss generalized dimension 

[7, 10, 20], i.e. Reni’s dimension. It is defined as follows: 

Dq = 
R

P

qR

RN

i

q

i

log

log

1

1

0

lim

)(

1





    

   …….. ( 2) 

     Where Pi is the probability and is defined as Pi = Ni / N and R 

is the side length. 

     If q = 0, it gives the box counting dimension. For q=1, it gives 

information dimension and for q=2 it gives correlation 

dimension. 

 

     Again, generalized correlation sum is given as follows: 

Gq (N,R) = 

1

1

1

1

,1

)(
1

1

1

1






 
























 

qN

i

q
N

ijj

ji XXRH
NN

    ……… ( 3) 

 

Where  
 ji XXRH 

   means if  
ji XX 

< R, then 
 ji XXRH 

 = 1 and 

 

 if  
ji XX 

 ≥ R , then 
 ji XXRH 

 = 0 .  

 

Further, N

lim

Gq (N,R) = Gq (R ) ,  and  

 

Dq = 
R

RG

R

q

log

)(log

0

lim


        .……… (4) 

 

     Thus, if Gq (N, R) is known, the value of Gq(R) can be found 

easily. And hence qD
can be obtained for a particular value of q. 

For this purpose , calculate Gq(30000,r) for different values of q 

and consider that as Gq(r). However it will be justified due to the 

convergence nature of Gq(N,R) as N becomes large. We consider 

the range of R as 10
-7

 to 10
-1

 and get the value of log Gq( R).Then  

plot (log R, log Gq( R)) out of which scaling region is selected. In 
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the scaling region we fit a straight line whose slope will give the 

dimension. 

     To apply (3) we use the Euclidean norm i.e. if X1=(x1,y1) and 

X2=(x2,y2) then 

 ||X1-X2||=    

      

 1) Correlation dimension      

     Gq(R)=Gq(30000,R)  is calculated . The part of the plotted 

points (log R, log Gq( R)) which follows equation (4)  is taken . 

The slope of the fitted straight line in that scaling region is Dq.  

Calculated value of (log R, log Gq( R))  in the scaling region are 

as follows:  

7 6 5 4 3 2 1 0
logR

4.5

4.0

3.5

3.0

2.5

2.0

1.5

logGq R

 
Figure 3: log R vs. log Gq( R)  in the scaling region 

 

     The slope of the above points when fitted with a straight line 

by least square method is 0.50684 with a mean deviation of 

0.0629964. The data is obtained from 30000 iterated points at the 

parameter13.945880082050246.    

     

 2) Information dimension 

     If we take  q very near to one i.e. q tends to 1 then that gives  

the information dimension. At q=1.00000000001 at the 

parameter 13.945880082050246with 30000 iterations. 

     Calculated value of (log R, log Gq( R))  in the scaling region 

are as follows: 

7 6 5 4 3 2 1
logR

4.5

4.0

3.5

3.0

2.5

2.0

1.5

logGq R

 
Figure 4: log R vs. log Gq( R)  in the scaling region 
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     The slope of the above points when fitted with a straight line 

by least square method is 0.523461with a mean deviation of 

0.0573148.      

 

3)  Box counting dimension 

     For q =0 it gives the box counting dimension. We have done 

the calculation at the parameter 13.945880082050246with 30000 

iterations. Calculated value of (log R, log Gq( R))  in the scaling 

region are as follows: 

7 6 5 4 3 2 1
logR

4

3

2

logGq R

 
Figure 5: log R vs. log Gq( R)  in the scaling region 

 

     The slope of the above points when fitted with a straight line 

by least square method is 0.548454with a mean deviation of 

0.130303.  

     

VI. CONCLUSION 

     The numerical techniques used in this paper to calculate 

Lyapunov exponent and other fractal dimensions may be used to 

calculate the same in higher dimensional models. 
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Abstract- Several studies have linked psoriasis with metabolic 

syndrome (MS), but only a few of them   have used population 

specific criteria for diagnosis of MS. None of the previous 

studies have explored whether MS is more frequent in psoriasis 

when compared to another chronic inflammatory disease of skin. 

Aims: To find out if there is any association between psoriasis 

and MS; to study the contribution of individual components of 

MS towards such association and to explore the relationship of 

MS with clinical type, duration and severity of psoriasis. 

      Methods and Material:  A hospital based case-control study 

was conducted involving 150 patients with psoriasis as cases and 

150 patients with eczema as controls. The differences between 

the two groups regarding various components of MS were 

studied by univariate analysis. Result: Psoriasis was associated 

with MS (Odd’s ratio (OR) 1.9 (1.3 – 3.3), p = 0.02). Increased 

duration (p = 0.04) and severity of psoriasis (p 0.01) was 

associated with MS. Waist circumference (p = 0.001) was 

identified as the key factor which contributed for development of 

MS. Conclusion: There was an overall association of psoriasis 

with MS. Among the individual components of MS, increased 

waist circumference was significantly associated.Patients with 

greater duration or severity of psoriasis were more likely to have 

an association with  MS. 

 

Index Terms- dyslipidemia, metabolic syndrome, obesity, 

psoriasis 

 

I. INTRODUCTION 

ntroduction: Psoriasis is now considered as a systemic 

inflammatory disease. The chronic inflammatory nature of 

psoriasis has been suggested to be a contributing and potentially 

independent risk factor for development of MS.
1
Several studies 

has shown an association between psoriasis and MS.
 
Most of 

these were of cross sectional design.  There have been only a few 

case control studies addressing the issue. 
2,3,4,5,6, 

 Only a few 

studies from India  have used  the revised population specific 

criteria for diagnosis of MS .
2,3,6

 A recent study from Pakistan 

concluded  that inclusion of modified waist circumference and 

specific body mass index (BMI) cut offs for Asians may help 

predict MS at an early stage.
 7

 Control groups in the previous 

case control studies were either healthy people or persons 

attending the hospital for various skin diseases. 
2,3,4,5,6 

 We 

thought that  comparing the association of  MS in psoriasis  with 

another chronic and often recurrent inflammatory skin disease 

such as eczema would be more informative.  As the lifestyle 

changes and effect of chronic inflammation of the skin can be 

expected to be comparable in both groups, any further difference 

observed between the groups can be more directly attributed to 

the disease process of psoriasis.  Our aim was to establish any 

association  between psoriasis and MS  and if so, to find out 

which all components of MS contributed to  such  association 

and  to study the relationship of  MS with various clinical 

features  of psoriasis such as  type, duration and severity. 

      Materials and Methods: The setting of this case control study 

was the outpatient department of Dermatology & Venereology in 

a tertiary care teaching hospital. The sample size was calculated 

using the software epi info, for a power of 80% and confidence 

level (1alpha) of 95 %.This was based on previous studies which 

showed an estimated prevalence of MS in general population as 

23% 
8 

with an Odds ratio of 2.1 in psoriasis.
5
 According to 

sample size calculation, we studied  150 consecutive patients 

with psoriasis who attended our OP as cases and  an equal 

number of patients with recurrent episodes of generalized 

eczemafor more than one year as controls. Patients aged less than 

18years were excluded from both the study population since we 

intended to  study the adult population. Written informed consent 

was obtained from all subjects. The study was approved by the 

Institutional Review Board. We prepared a proforma to record 

the demographic and clinical details of the patients. The 

information collected included the age of onset of psoriasis, 

habits like smoking and alcohol use and history of diabetes 

mellitus (DM), hypertension and coronary artery disease (CAD). 

Clinical examination included measurement of height, weight, 

waist circumference and blood pressure (BP). Body mass index 

(BMI) was calculated as weight in kg / height
2
 in metres. Clinical 

type of psoriasis, presence of scalp and nail involvement and 

psoriatic arthritis were noted. Severity of psoriasis was assessed 

using PASI score. We used ‘The IDF consensus worldwide 

definition of  MS’ which  defines  central obesity specific for 

each population.
9
   We also estimated Fasting blood sugar (FBS) 

and  fasting lipid profile (FLP) of all  subjects . The results were  

collected  from the laboratory. Data was entered in Microsoft 

Excel and analysed using SPSS version 16. The statistical tests 

used were chi square test, t test and z test. P value of less than 

0.05 was considered as statistically significant. 

 

 

I  
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Results: General characteristics of the study group are shown in Table 1.                

                                               

Table 1: General characteristics of study population 

 

Characteristics Cases (n=150) Controls (n=150) 

Age ( Mean ± standard deviation (SD))  48.73 ± 12.83 51.4 ± 14.34 

Age :(Range) 19 - 85 21 -85 

Male / Female (M : F ) 99/51  (1.94:1) 86/64  (1.34:1) 

BMI     ( Mean ± SD) 23.96 ± 5.33 23.56 ± 2.48 

Smoking 55 (37%) 50 (33%) 

Alcohol 66 (44%) 52 (35%) 

H/o Diabetes Mellitus  28 (19%) 19 (13%) 

H/o Hypertension  31 (20%) 32 (21%) 

H/o Coronary artery disease (CAD) 13 (9%) 12 (8%) 

H/o Dyslipidemia 10 (7%) 9 (6%) 

 

      Though smoking, alcoholism, presence of DM and CAD had 

OR greater than one, these were not statistically significant.                    

      A higher overall prevalence of MS was seen among cases 

compared to controls across all age groups (Fig1).             

 

                      

 

 
 

Fig1: Proportion of metabolic syndrome in cases and controls in different age groups 

 

      When the prevalence of individual components of MS were 

analysed between cases and controls, only waist circumference 

showed significant difference between the groups (p 0.007) 

(Table 2 ).  
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Table 2: Prevalence of metabolic syndrome & its components among cases & controls 

 

Characteristics Cases (n=150) Controls 

(n=150) 

Odd’s 

ratio 

(OR) 

Confidence 

interval 

(CI) 

P value 

(p) 

Metabolic syndrome 44(29.33%)  27 (18%) 1.9 (1.1 -3.3) 0.02 

Waistcircumference ≥90cm in 

males & ≥80cm in females 

84(56%) 59(39.3%) 1.86 (1.2 – 2.9) 0.007 

FBS≥ 100mg/dl 53(35.3%) 54(36%) 1.14 (0.63-2.02) 0.6 

HDL <40mg/dl in males & 

<30mg/dl in females 

20(13.33%) 30(20%) 0.72 (0.4 – 1.2) 0.2 

TG ≥ 150mg/dl 31(20.67%) 41(27.33%) 0.69 (0.4 – 1.1) 0.17 

BP ≥130mmHgSBP /  

 ≥85mmHg DBP 

65(43.33%) 64(42.67%) 1 (0.62 – 1.63) 1 

                  
      When psoriasis patients with and without MS were analysed 

(Table 3), all variables except clinical type of psoriasis, BP and 

FBS showed significant difference between the groups. MS was 

significantly associated with psoriasis of more than ten years 

duration (p 0.01), PASI score of more than twelve (p 0.04), scalp 

involvement (p 0.05)and presence of psoriatic arthritis (p 0.02). 

 

 

Table 3: A comparison of clinical features of psoriasis patients with and without metabolic syndrome 

 

Variables MS +  MS - P value 

Smoking 9(16.4%) 46(83.3%) 0.007 

Alcohol use 13 (19.7%) 53(80.3%) 0.02 

Scalp involvement  31(70.5%) 89(84%) 0.05 

Type of psoriasis 

(chronic plaque 

psoriasis vs 

 others) 

73.5% 83 (73.3%) 0.8 

Severity of 

 psoriasis  

(PASI > 12) 

20(45%) 30(28%) 0.04 

Psoriatic arthritis  10(23%) 10(0.1%) 0.02 

Duration > 10yrs 

  

21(48%) 28(26%) 0.01 

BMI 32(72%) 49(46%) 0.002 

Waist circumference 

≥90cm in males &   

≥ 80cm in females 

44 (100%) 62 (58%) 0.001 

          BP:  

≥130mmHgSBP / 

≥85mmHgDBP 

37 (84%) 86 (81%) 0.66 

FBS ≥ 100mg/dl 42 (95%) 104 (98%) 0.35 

TG≥150mg/dl 22(50%) 97(91%) 0.001 

HDL <40mg/dl in 

males & <30mg/dl 

in females 

18(16.4%) 92(83.6%) 0.001 

 

      Discussion: Our study shows that increased prevalence of MS 

is more among patients with psoriasis compared to patients with 

chronic and recurrent eczema. A  few previous case control 

studies had shown an association between psoriasis and MS , but  

only a few from India have used the population specific criteria 

for diagnosis of MS.
2,3,6

 Previous case control  studies had 

selected either healthy persons or patients with miscellaneous 

skin diseases as controls. This is the first study which compares 

the prevalence of MS in psoriasis with another chronic 

inflammatory disease of the skin.  
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      Increased waist circumference (p 0.001) was the component 

of MS recognized, which predisposed for MS.  Factors such as 

decreased physical activity due to social stigma or depression, 

alcohol consumption and presence of psoriatic arthritis may 

result in obesity in patients with psoriasis. Obesity is a 

proinflammatory state and the adipose tissue is a rich source of   

inflammatory mediators known as adipocytokines and TNFα. 

These products have well-known roles in the pathogenesis of 

psoriasis and MS.
10

 

      We also observed that psoriatic patients with MS have 

significantly higher BMI compared with those without MS. 

Patients with BMI>25kg/m
2
 are prone to develop MS (p0.01). 

The American Heart association has recommended achieving 

BMI of less than 25kg/m
2
 as a first line therapy for MS.

11
   

      There are conflicting reports regarding the association of 

duration of  disease and severity of psoriasis with MS. We 

obtained statistically significant association between duration of 

psoriasis and MS [OR: 2.5(1.2-5.3) and p0.01] which is in 

accordance with some studies 
5
 and  in contrast to some other 

studies. 
2,3,12

 Some have reported an increased prevalence of MS 

in patients with moderate-to-severe psoriasis.
 13,14 

On the 

contrary, a few other studies
2,5,12,15,16

 detected no correlation 

between severity of psoriasis and MS. We noticed that patients 

with PASI >12 had noteworthy association with MS (p0.04).  

      Limitation of our study is that since it is a hospital based 

study ,the results cannot be generalised. Population based studies 

should be conducted to overcome the hitch . 

      To conclude, our study shows that MS is more prevalent in 

psoriasis compared to another inflammatory disease of skin . 

Dermatologists being the caretakers of psoriatic patients should 

screen them for risk factors for development of MS and ensure 

that they receive appropriate counselling and treatment.  

 

Appendix 

Table 1: General characteristics of study population 

Table 2: Prevalence of metabolic syndrome & its components 

among cases & controls 

Table 3: A comparison of clinical features of psoriasis patients 

with and without metabolic syndrome 

Fig1: Proportion of metabolic syndrome in cases and controls in 

different age group 
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Abstract- Histological studies on the structure of Testes and Vasa 

deferens and Spermatophores  has been clearly explained in a 

marine water prawn Penaeus indicus  in two different  stages  

like mature  and  fully mature stage . The  reproductive system of 

male has the following reproductive organs   such as Testis, Vas 

deferens and an Ejaculatory duct.  A pair of testis looks like 

lobes and white in colour, vas deferens is divisible into Proximal 

,  Middle  and  Distal parts. The Proximal vas deferens (PVD) is 

a thin tube coming out from the posterior part of the testis.  The 

middle vas deferens (MVD) is slightly broad in the anterior part ,  

flattened and folded at its posterior part. Distal vas deferens 

(DVD) is the small  and cylindrical tube. The  vas deferens 

which passes  the spermatophores  to the ejaculatory duct .The 

Distal vas deferns  is the smallest portion and it was slightly 

bulged at the base of the ejaculatory duct . The functions of the 

ejaculatory duct is to release the spermatophores into the 

thelycum of  female reproductive  organ. 

 

Index Terms- Testis, Vas deferns, Spermatophores, Septum. 

 

I. INTRODUCTION 

ecapod crustaceans represent a large, diverse biological 

group, which include shrimps, prawns, crabs, crayfish and 

lobsters and the marine water prawn Penaeus indicus. The sexual 

dimorphism and the reproductive physiology in arthropods 

(Adiyodi, K.G. and Adiyodi, R.G. 1974). The  vasa deferentia of 

penaid shrimp is  more complex when compared to  other 

decapods . The vas deferens and ejaculatory duct has been 

involved in the formation of spermatophores in Penaeus 

setiferus, P. duorarum  and  P. aztecus (Bauer and Min, 1993) 

and Trachypenaeus similis ( Bauer and Cash, 1991). The detailed 

studies on the origin and the formation of spermatophore 

materials  in  Penaeus kerathurus (Malek & Bawab 1974).  

Based on the  morphology and taxonomic value the repantantian 

spermatophores are classified into two types namely, 

pedunculated and non-pedunculated spermatophores ( Calman 

1909).  In  P. aztecus  and  P. duorarum  the appendage of the 

spermatophore show the maximum similarities when compared 

to the wing of the spermatophore of  P. kerathurus ( Bawab, 

1974b) and P. indicus (Champion, 1987). During the formation 

of spermatophores, the vas deferens and ejaculatory duct both 

plays a major role  in Penaeus setiferus and P.vannamei (Chow 

et al., 1991). Hence the main concept  of the study is to explain 

the structure and the formation of spermatophores in  the 

vasdeferns and the ejaculatory duct in different stages of  

Penaeus indicus .  

 

II. MATERIALS AND METHODS 

      Penaeus indicus (Indian white prawn) were collected in and 

around the Pattipuzham near Mahabalipuram. The specimens 

were collected from the Madha Prawn Hatchery Centre. The 

Prawns were collected by the local fishermen and they were 

reared in a big cement tank having the capacity of 0.5 tones 

water. The cement tank was filled with sea water which was 

aerated continuously and the water was removed periodically in 

every 12 hours for clearing the food and wastes. For the 

histological studies, healthy Penaeus indicus was selected, 

dissected and the following tissues were taken out from the male 

Penaeus indicus, Testis, Vasdeferns and  Ejaculatory duct. The 

fixation process was carried out by using Aqueous bouin’s 

fixative. Then, the tissues were processed routinely for paraffin 

embedding and sectioned to 4-6 µm thickness for staining by 

using haematoxylin – eosin (H&E) method ( double staining 

method).  

 

III. RESULTS 

      Morphology:  The male Penaeus indicus can be identified by 

the presence of petasma(Figure 3). Petasma is a copulatory organ 

. It was formed by the union of the endopodites of the first 

abdominal appendages. 

      Testes: In Penaeus indicus the male consists of a pair 

of testes located in thoracic region. The testes are milky white in 

colour (Figure 2). It was located near the hepatopancreas and 

below the carapace.  

      Vas deferns:  The vas deferens arises from the posterior part 

of the testes. It was thin, translucent and long tube like structure 

(Figure 2).  It was divided into three types PVD(proximal vas 

deferens) ,MVD(middle vas deferens) and DVD(distal vas 

deferens). 

      Histology:   In testis of  fully mature  stage   the testicular 

lobes were more than in mature stage . The testicular lobes 

contains  spermatophores. Each lobe was separated by the 

septum . Each testicular lobes consists of germ cells and 

glandular cells.  The germ cells are smaller in size and the 

glandular cells are larger in size . In mature stage   many number 

of  spermatophores has been identified (Figure 4). But in  fully 

mature stage only few number of spermatophores  was 

seen(Figure 5). Because  the spermatophores were migrated to 

D 
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the PVD of  fully mature stage . It was clearly noticed in  Figure 

6 & 7 of vas deferens. 

      The vas deferens contains many lobes. Each lobe consists of 

mass of spermatophores. The spermatophores were transferred  

from the Testes to PVD . The PVD and MVD of fully mature 

stage shows many lobes which consists of large number of mass 

of spermatophores (Figure 8 ) when compared to the PVD and 

MVD of mature  stage (Figure 6 & 7 ) . The posterior part of the 

PVD has been continued as MVD.  The MVD contains large 

number of spermatophores than the PVD. The MVD is slightly 

large than PVD. The vasdeferns lined with epithelial cells that 

secretes a fluid like substance. These substance helps the transfer 

of  spermatophores from the vas deferens to the ejaculatory duct 

and also involved in the activation of spermatophores. The DVD 

is the small portion and it was continued as ejaculatory duct. 

Finally the spermatophores becomes more active  in the DVD 

and in ejaculatory duct. 

 

 
Figure 1. Penaeus indicus 

 
Figure 2. Identification of Male( Penaeus indicus). P- 

Petasma (copulatory organ). 

 
Figure 3. Male reproductive system of Penaeus indicus. 

T- Testis, PVD- Proximal vas deferns, MVD- Middle vas 

deferns, DVD- Distal vas deferns, ED- Ejaculatory duct. 

 

 
Figure 4. Testis of Mature Stage. SP- Spermatophores. 
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Figute 5. Testis of Fully Mature stage. SP- spermatophores, 

SM- septum, G- glandular cells. 

 
Figure 6. Vas deferns of Mature stage. 

PVD- proximal vas deferns, MVD- middle vas deferns, DVD- 

distal vas deferns, L- lobes. 

 
Figure 7. Vas deferns of Fully Mature stage 

PVD- proximal vas deferns, MVD- middle vas deferns, DVD- 

distal vas deferns, L- lobes. 

 
Figure 8. Vas deferns  in Higher magnification. MSP- mass of 

spermatopores. 

 

IV. DISCUSSION 

      The spermatophores structure and its function has been 

studied during the  reproduction of deep water shrimps Aristeus 
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antennatus  (Demestre M, Fortuno JM 1992).  The 

spermatophore and the vasdeferns having the homology of 

structure in  Trachypenaeus (Rimapenaeus) similis (Bauer and 

Min, 1993) than other species of penaeid genera.External  

deposition of  spermatophores  on  the  female of the white 

shrimp Penaeus (Litopenaeus) setiferus  (Perez Farfante 1975). 

The studies on the formation of  spermatophores  and the 

structure of male reproductive organs  have been undertaken in  

economically importance like Fenneropenaeus (Penaeus) ( 

Subrahmanyam, 1965;  Chow et al., 1991).  In P. aztecus and P. 

duorarum  ,the spermatophore appendage material  seems to be 

homologous to the  glutinous substance of the spermatophore of 

P.setiferus . the formation of the appendage material and the 

projection of typhlosole  in the vas deferens channels  ( Chow et 

al., 1991;  Malek & Bawab, 1974b; Ro et al., 1990). The 

comparative study of  the spermatophores in the ejaculatory duct 

explains the homologies of the spermatophores in the P. 

setiferus, P. aztecus, and P. duorarum.  The partitions divides the 

vas deferns by internal  septum (Malek and Bawab, 1974a, 

1974b, Champion, 1987). As a result the spermatophores were 

arranged in compact lobes . the internal septum  transport 

spermatic and non spermatic substances . 
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Abstract- This paper examines the impact of television viewing 

in shaping adolescents sexual behaviour. The paper found that 

sexual content in the television has a ‘profound real-life effect’. 

This is because Sexual initiation is an important social and health 

issue and that portrayals of sex on entertainment Television (TV) 

in Kenya may contribute to precocious adolescent sex. 

Television viewing can either reinforce norms or offer insights 

into alternative ways of thinking. The paper sought to investigate 

TV influence on the sexual behaviour of adolescents by 

addressing the following three fundamental concerns, (1) how 

television influences sexual behaviour of adolescents,(2) the 

extent to which TV viewing may determine the sexual behaviour 

of adolescents, and (3) the potential dangers associated with 

exposure to sexual content on TV. The paper found that 

adolescents often seek sexual information from television content 

rather than their parents or other adults by being attracted to 

programs with sexual content. The paper concluded by focusing 

on the urgent need to address television influence on adolescents 

sexual behaviour by providing them with critical interpretation 

and communication skills in multimedia environments. 

 

I. INTRODUCTION 

dolescence is a stage which human beings face once 

throughout lifetime. This stage serves as a threshold for 

many developments: biological, physical, psychological, social, 

etc. These developments are accompanied by positive or negative 

behaviours depending on the environment that the child is 

brought-up. Bandura (1971).  Risky sexual behaviours, 

including early sexual debut, unprotected sexual intercourse, and 

multiple sexual partners, occur in a broader context. The 

intensity of involvement in sexual risk behaviour ranges from 

nonsexual relationship to unprotected sexual intercourse with 

multiple partners and prostitution. (UNAIDS, 2002). 

      Although risky sexual behaviour does not always indicate a 

high-risk lifestyle, it may result in other risk behaviours, 

including substance use, violence involvement, and poor school 

performance. Adolescents who engage in sexual intercourse at 

young ages are at higher risk for outcomes that can compromise 

their health (Ward, 2003). Sexual content in entertainment 

messages in television strongly correlates with negative 

adolescent behaviours that result in adolescents pregnancy, and 

sexually transmitted diseases including AIDS. The United 

Nations (UN) termed Acquired Immune Deficiency Syndrome 

(AIDS) as one of the biggest global concern and adopted halting 

and reversing the spread of HIV/AIDS as one of its 

MillenniumDevelopment Goals. (UNAIDS, 2002). 

 

      Documented evidence have shown that a large number of 

adolescents begin sexual activity at a very young age in a number 

of countries (UNAIDS, 2002). In most sub-Saharan African 

countries, more than 70percent of young women begin sexual 

activity during adolescent period – this to a large extent is as a 

result of exposure to media effect.  

      This paper therefore examines the impact of television 

viewing in influencing adolescents’ sexual behaviour.  

 

1.1 Statement of the problem 

      A lot of people claim there is no observable impact of 

television on adolescents, yet parents and teachers have shown 

much concern about the effect of television on our young people. 

In the light of which Maduewusi (2005) called for utmost caution 

in TV programme production. TV has the potentials to generate 

both positive and negative effects. Dietz and Strasburger (1991). 

It is therefore unfortunate that great deals of TV content which 

adolescents have devoted their time to view are sexual. There are 

so many instances of sexual behaviours in television content 

ranging from verbal expression, erotic touching to intercourse, 

masturbation, homosexuality and incest. According to Johnson, 

Cohen, Smailes, Kasen and brook (1999), the average adolescent 

spends more time watching television than in the classroom. It is 

against this background that this paper is trying to identify the 

impact of television viewing in influencing sexual behavior 

among adolescents. 

 

1.2 Objectives 

      Generally the purpose of this paper was to examine the 

impact of television viewing in shaping adolescents sexual 

behavior. The paper specifically discusses the possible effects of 

television local music to adolescents sexual behavior , it explores 

influence of television viewing on sexual behavior among 

adolescents and finally the paper examines the prevalence and 

consequences of adolescent’s risky sexual behavior. 

 

II. THEORETICAL BACKGROUND (LITERATURE REVIEW) 

2.1 Discussion on possible effects of Television Local music to 

adolescents’ sexual behavior.  
      In social learning theory (Bandura, 1971), young people can 

learn about sexuality from others depicted in the media. With this 

in mind, television in Kenya has utilized the use of musicians to 

advertise the use of contraceptives. What the media fails to do is 

to remind the youth that these celebrities are mature enough to 

make proper sex decisions and are probably married (Gakahu, 

A 
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2005). Young people listen to adverts, but they do not learn 

about the contexts in which the behaviour depicted occurs. 

      According to Albert Bandura’s cross-species and cultural 

studies, human sexuality is governed primarily by social 

conditioning, rather than endocrinal stimulation (Chapin, 2000). 

The cultivation theorists say that television’s consistent images 

and portrayals construct a specific portrait of reality. Gradually, 

viewers come to cultivate or adopt attitudes and expectations 

about the world that coincides with this portrait. In this regard, 

profane lyrics have an impact on youth’s sexual attitude. In a 

country where parents and schools remain reluctant to discuss 

sexual topics, adolescents look to the media (television) to find 

out about the world, in their own language and from their own 

point of view. They generally accept what they see on the 

television as real because they have nothing to tell them 

otherwise. Garner et al. (1998) underscores this observation by 

stressing that young people are most dependent on the media as a 

source of information when they lack personal experience and 

interpersonal advice in the area they are seeking knowledge. 

The songs in our music industry form a mindset that is later put 

into action when an opportunity arises. This is in consonant with 

the theory of modelling, which states that individuals perceive a 

form of behaviour portrayed by a mass media character. They 

find this behaviour attractive for imitation in some personal 

situation. The perceived behaviour is reproduced by individuals 

when situation arises. Entertainment content depicting sexual 

norms, stereotypes, double standards and sexual roles may have 

profound influence on teens’ perception about sex, body image 

and social norms (Ward, 1995). Teens who watch sexual content 

on the media are more likely to engage in sex and tend to have 

negative attitudes about being a virgin (Ward, 1995). 

      Although exposure to sexual content may not guarantee that 

viewers will take irresponsible steps in their own lives, this 

exposure may help shape viewers’ attitudes and expectations 

about sexual relationships. 

 

2.2 Television Influence on adolescents Sexual Behaviour 
      Adolescence and early adulthood can be viewed as a time of 

adjustment and is often characterized by turmoil resulting from 

issues regarding identity and sexual identity and orientation. The 

period of adolescence is described as a trying moment for many 

parents because the period is characterised with a lot of 

experiments and role modelling by adolescence. It is also at this 

stage that individuals begin to consider which sexual behaviours 

are enjoyable, moral and appropriate for their age group (Fay & 

Yanoff, 2000).Many adolescents become active sexually during 

this period and 46% or so of high school students in America and 

other advanced countries of the world have had sexual 

intercourse (LeVay & Valente, 2003). 

      Sexuality is a developmental milestone of adolescence with 

which each generation struggle. Sexuality encompasses 

behavioural component with boundaries of sexual activity 

moving in an increasingly permissive direction. Perceptions 

appear to be constant through the ages while only the 

circumstances change (Jones & Boonstra, 2005). According to 

Szabo (2006), an emphasis on individual freedom and rights-

driven culture in societies may be influential in this apparent 

permissiveness. A number of factors which include media and 

the internet, urbanisation, electronic communication (gsm), peer 

influence and the breakdown of traditional parental and 

community structures also play a part (Hall & Sherry, 2004; 

Szabo, 2006), but of recent, the media and especially the 

television has played and is still playing a tremendous role in 

influencing adolescents sexuality and sexual behaviours.  

      The sexual content in television can affect any age group, 

adolescents may be particularly vulnerable (Ward, 2003) since 

they are still in the impressionable developmental stages and are 

attempting to establish their own identity. Adolescents may be 

exposed to sexual contents in the media because they are still at 

their developmental stages and hence cannot decipher good from 

bad media programming. Analysis of television media content in 

America indicate that, on average, adolescent viewers see 143 

(Ward & Friedman, 2006) incidents of sexual behaviour on 

network television at the most important times each week, with 

portrayals of three to four times as many sexual activities 

occurring between unmarried partners as between spouses. As 

much as 80% of all movies shown on television stations have 

sexual content (Chunovic, 2000). Therefore, an analysis of 

television media content also shows that sexual messages on 

television are almost universally presented in a positive light, 

with little discussion of the potential risks of unprotected sexual 

intercourse and few portrayals of adverse consequences 

(Anderson, 2004). 

      Television sexual content has a “profound real-life effect”. 

(Ward, 2003)  Mass media can either reinforce norms or offer 

insights into alternative ways of thinking. Teens often seek social 

and sexual information from the television  rather than their 

parents or other adults. These teens may be attracted to programs 

with sexual content. Recently, Music Television (MTV) has been 

discovered to barrages young people with sexual messages. From 

the beginning, MTV transformed music into television 

programming by using fast-paced visuals to grab the attention of 

a very specific youthful audience – a new generation that had 

been raised with television and had different ways of processing 

information (Sherman & Etling, 2001). For example, in order to 

make the aural and visual elements fit together, music video 

producers and directors, rather than entertainers and writers, 

control visual images that may have nothing to do with the 

musicians’ or artists’original concepts.  

      MTV uses sexual images of women through “short, sharp, 

shots of intense visual pleasure” to encourage viewers to watch 

closely and stay focused so that they do not miss anything. They 

further depict women in violent scenes and showing women 

giving ambiguous sexual signals. Even when lyrics are sexually 

inclined, visual images in such videos are usually sexual. This is 

as a result of the selling potentiality of sex in media contents. 

(Sherman & Etling, 2001).   

 

2.3 Prevalence and Consequences of Adolescent’s Risky 

Sexual Behaviour 

      Major socio-economic changes including a trend towards 

large schooling, a shift away from subsistence farming towards 

employment in industry and informal economies, increasing 

urbanization, constant media viewing, a decline in the 

importance of the family and a parallel increase in that of peers 

in shaping young people’s life styles have all been associated 

with the emergence of adolescence as a distinct stage in life. 

While some of these trends may well be described global, their 
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manifestations in changing sexual norms and behaviours are by 

no means uniform. Traditional agricultural economies, family 

structures and religious belief systems that deny adolescents the 

freedom to meet their peers and engage in premarital sexual 

activity persist in many places, especially adolescent girls. There 

are therefore many exceptions to the general rule that due to 

increasing gap between age at sexual maturity and age at 

marriage, premarital sexual activity among adolescents has 

become more frequent(Blum & Mmari, 2005).. 

      Adolescent sexual behaviour is influenced by a complex set 

of interactions of biology and genetics, individual perceptions, 

personality characteristics, media influence and socio-cultural 

norms and values. Adolescents on the verge of their first sexual 

experience tend to be quite young, and their limited knowledge 

and experience make them less confident and skilled at all 

planning ahead and taking the measures needed to avoid unsafe 

sex. Moreover, their young independence from their parents 

makes adolescents more susceptible to peer-pressures and norms, 

especially at younger ages. This issue is compounded through the 

influence the media plays in young peoples’ lives. Sexual 

behaviour is strongly manipulated by culture, and television is 

an important part of an adolescent’s culture (Ward, 2003). 

      Sexual initiation among adolescents and young adults in Sub-

Saharan Africa starts early and more males than females are 

sexually active before marriage; this difference is gradually 

disappearing. Early sexual debut has also been associated with 

greater risk of infection because of added opportunities for more 

sexual encounters, multiple partners, and high-risk partners 

(Blum & Mmari, 2005).  

      In addition, sexual activity among female adolescents has 

resulted in unwanted pregnancies and illegal abortions, which 

pose serious health and social problems. In many sub-Saharan 

African countries, a girl must leave school if she is getting 

pregnant and abortion tends to be most common among young 

unmarried women.  

 

III. METHODOLOGY 

      This paper was based on literature review related to the 

following specific objectives: To find out the possible effects of 

Television local music to adolescents sexual behavior; to 

determine television influence on adolescents sexual behavior; to 

explore the consequences of adolescents risky sexual behavior. 

Literature of journals were reviewed. Some of the journals 

include: The  Journal of Education and Practice ISSN 2222-1735 

(Paper) ISSN 2222-288X (Online) Vol 3, No 7, 2012; Journal 

Media and Communication Studies. Vol. 2(7), pp. 154-158, 

ISSN 2141 – 2545  August 2010; Nigerian Journal of Social 

Studies and Civic Education Vol. 4, Issue 1, pp 135-ISSN: 2315-

6813 147, June, 2013 

 

IV. CONCLUSION  

      The paper has made the following conclusions based on the 

reviewed literature: 

      Adolescents are the wheels of change than other segments of 

the population. Hence, the future fate of the society depends on 

the demographic and reproductive health of this segment of the 

population; hence they have to be free of risky sexual behaviour.  

 

      Television viewing does have an impact on adolescents’ 

sexual behaviour and it can alter the sexual behaviour of most 

adolescents for example watching sex on TV may predict and/or 

hasten adolescent sexual initiation. Reducing the amount of 

sexual content in entertainment programming, reducing 

adolescent exposure to this content, and/or increasing references 

to and depictions of possible negative consequences of sexual 

activity could appreciably delay the initiation of early sex debut. 

Alternatively, parents may be able to reduce the effects of sexual 

content by watching TV with their teenage children and 

discussing their own beliefs about sexual issues. 

      There is need for the education of students, parents, media 

organisations, government and the entire society on the negative 

effects TV has on adolescents sexual behaviour. This awareness 

will help in understanding of the problems as it affects the 

adolescents.  

 

V. RECOMMENDATION 

 Parents should assist their children to become ‘media 

literate’ by discussing Television Content so that they 

can differentiate reality and fiction. This will go a long 

way to prevent the adolescents from becoming passive 

victims of TV content.  

 There should be reduced amount of sexual content in 

entertainment programmes. Reducing adolescent’s 

exposure to this content has the possibility of reducing 

sexual indulgence when they include depiction of sexual 

risk (such as the possibility of contracting sexually 

transmitted diseases or becoming pregnant). Abstinence 

or the need for sexual safety should be depicted. Writers 

and directors in terms of programming should portray 

realistic highlights of both positive and negative effects 

of the programmes. 

 Reduced exposure to positive portrayal of sex TV will 

delay and even decrease adolescent’s sexual activities. 

  The school guidance and counseling units should hold 

workshops and seminars for the adolescents explaining 

the pros and cons of certain sexual behaviours they 

imitate from the TV programmes they view. The 

introduction of dress code in most institutions of higher 

learning should be encouraged by all. 

 Further research on Television viewing influence is 

necessary in order to enhance our understanding of 

communication systems in society. 

 Parents have irreplaceable role in paving the way on 

how to help their children by teaching them the 

necessary skills and responsibility for maintaining and 

protecting their sexual health; to do this, parents should 

assess their level of knowledge related to reproductive 

health and acquire the necessary knowledge to provide 

accurate and current information. 

 Adolescents should be equipped with the necessary 

communication skills about sexuality issues in 

particular; concerned bodies especially those working 
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on adolescents, should help both parents and 

adolescents in providing the necessary knowledge and 

skills. In order to protect adolescents from risky sexual 

behaviour, school clubs should recruit, train, promote 

peer educators and pave the way for peer discussion. So 

that adolescents freely discuss with their peers and 

might solve their negative sexual behaviours instead of 

allowing the media to influence them and shape their 

attitudes and behaviours. 

 

      Other important steps you can take to curb or mitigate 

adolescents exposure to sexual content on television include: 

 Parents Watching TV with their adolescent children and 

discussing their beliefs about sex and about the sexual 

behaviors portrayed on TV. 

 Developing TV-watching guidelines for adolescents and 

enforcing them. 

 Limiting the amount of time children watch TV. 

Instead, one can use family movie reviews to rent 

movies with appropriate content. 

 Encourage and reward adolescents for reading instead 

of watching TV. 

 Encouraging adolescents to find and develop non-

television related hobbies and interests.  

 

      By taking these simple steps, one can help to ensure that 

adolescents' attitudes and beliefs about sex more closely 

monitored and that their sexual initiation is delayed. 
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Abstract- The applicability of magnetic susceptibility 

measurements was tested to detect soil contamination from a 

waste site deposit in the topsoil in the vicinity of the 

Independence Hall, Kwame Nkrumah University of Science and 

Technology (KNUST), Kumasi. Magnetic susceptibility (volume 

specific) measurements of the near surface topsoil (~ 15 cm top 

layer)  were taken along four radial profiles from the centre of 

the 100 m
2
 deposit at 1 m intervals using the Bartington MS2 

(MS2D Field Loop Sensor) magnetic susceptibility system. The 

results of the measurements showed that the near surface soil 

around the waste site deposit lies in the region of paramagnetic 

and (canted) anti- ferromagnetic materials. The average magnetic 

susceptibility values recorded along profiles taken in the 

direction of run-off was 35010
-5

 SI, and this was about 7 times 

higher than that observed along the other profiles. Atmospheric 

particulates from vehicular emissions and other contaminants 

from the waste site infiltrate the soil through the agency of 

rainfall. This result will be useful for understanding the extent of 

pollution from waste deposition sites. The continuing use of the 

area as a waste site deposit should be discouraged since it poses a 

high pollution threat. 

 

Index Terms- magnetic susceptibility, antiferromagnetic, 

contaminant, waste deposit 

 

I. INTRODUCTION 

he magnetic properties of soils are largely due to the 

presence of ironic compounds, in particular, oxides and 

sulfides of iron. The level of concentration of iron oxides in the 

soil depends on the age and nature of the soil, pedogenic and 

biological activities, and soil temperature. The distribution of 

pollution in soil depends on many factors, of which distance 

from the source, landscape morphology, vegetation and  

dominant wind direction are the most influential (Klučiarová et 

al., 2007). 

      Iron originates from the primary minerals contained in the 

parent materials, thus, it becomes concentrated in the weathered 

material because of its low solubility under oxidizing conditions 

at the natural pH. Iron is less easily integrated than aluminum 

within the clayey secondary phylosilicates and, therefore, iron is 

generally in the form of iron oxides and hydroxides, such as 

hematite, limonite, goethite, lepidocrite, magnetite, and 

maghemite (Stacey and Banerjee, 1974). Soil particles differ in 

their degree of magnetism because of differences in their iron 

components, which control the magnetic order within the soil 

(Parker, 1983). In stable soils, magnetic susceptibility gradually 

increases from the deep soil layers to the surface, but in degraded 

soils, this pattern is absent and magnetic susceptibility is lower.  

      Investigations into topsoil magnetism lead to useful 

applications in the fields of archaeology, hydrology and 

sedimentology, landslide characterization and environmental 

pollution (Dearing, 1999). Since the 1970s, magnetic 

susceptibility has been used in environmental studies (Thompson 

et al., 1980; Oldfield, 1977, Thompson and Oldfield, 1986), 

many of which mainly focused on identification of the sources of 

sediments. In most cases, the Bartington susceptibility meter for 

field measurements has been used though no standard procedure 

is known to carry out such investigations (Strzyszcz, 1999). The 

compatibility of different set-ups of instruments used for 

magnetic susceptibility measurements has been shown in 

Schibler et al.,(2002) to be very consistent both for low and high 

values. Magnetic susceptibility measurements on top soils have 

often been used during the last few years to detect anthropogenic 

pollution (especially from heavy metals) on soil and sediment 

samples (Schmidt et al., 2005). The use of soil magnetic 

signatures to assess soil degradation is based on differences in 

the specific behaviour of iron components, which have near full 

control over the magnetic order in the soil (Strzyszcz et al., 

1996). Magnetic susceptibility measurements find useful 

applications in magnetic and magneto-mineralogical studies of 

forest soils (Kapicka et al., 1999), soil contamination studies 

(Strzyszcz et  al.,  1996,  Canbay, 2009) among others. 

      This paper discusses the implications of near surface (~ 15 

cm top layer) magnetic susceptibility measurements from the 

region surrounding the waste site deposit at the Independence 

Hall, K. N. U. S. T, Kumasi.  This deposit  is  one  of  the many 

waste site deposits found on the campus of K. N. U. S. T. The 

results from these measurements would help educate the public 

on the impact of such waste sites on the environment. 

 

1.1   Background of Magnetic Susceptibility, Xm 

      From the atomic point of view a material may have a net 

magnetic moment resulting from the rotation of its electrons in 

T 
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the various shells around the nucleus or the electron spin about 

their axes. The magnetic behaviour of a material is as a result of 

magnetic moments produced from these effects. Magnetic 

susceptibility Xm, (Dearing, 1999) is the ratio of magnetization 

M [Am-1] to the magnetic field strength H [Am-1]. Positive 

values of Xm imply that the induced magnetic field is in the same 

direction as H. The direction of the induced field is opposite to H 

when Xm is negative. In magnetic prospecting Xm is the 

fundamental property whose spatial distribution is determined. 

Based on the material magnetic susceptibility, materials are 

classified as paramagnetic (with unpaired electrons in incomplete 

electron shells slightly positive Xm), diamagnetic (where all 

electron shells are filled with no net magnetic moment, slightly 

negative Xm, common to all material),  ferromagnetic (containing 

unpaired electrons in incomplete electron shells, magnetic 

moment of each atom is coupled in parallel arrangement with 

surrounding domain, electron orbits overlap, strongly positive 

Xm), and anti- ferromagnetic (moments of  neighbouring sub-

lattices align opposite to each other and cancel out, no net 

magnetization, moderately positive Xm) and ferrimagnetic (sub-

lattices exhibit ferromagnetism but coupled antiferromagnetically 

between each other, strongly positive Xm) (Dearing, 1999). 

 

II.  MATERIALS AND METHODS  

2.1    Project site 

      Data was taken from the waste site deposit of the 

Independence Hall of the Kwame Nkrumah University of 

Science and Technology, Kumasi (Figures 2.1 and 2.2). Unity 

Hall is to the east of the waste site deposit. To the west and south 

of the deposit are the Independence Hall and the Round-About 

respectively. The road from the Round-About is about 26 m 

away from the study area and it is located east of the deposit. The 

site dips gently towards the south-west. Soil in the area is of the 

loamy clay type in the north and south but sandy in the east and 

south. Due to the passage of students and workers along the east 

and south of the site, during their daily activities, the surface is 

quite hard and smooth. Some trees are found in the north- east 

direction and grasses of some few centimeters high above  the  

topsoil  are  found  in  the north. The south-east is quite disturbed 

by protruding roots of trees within the area. The west and south-

west are free of vegetation but contain many small channels of 

run-off water. The waste site deposit which covers an area extent 

of 100 m
2
 has been in existence for the past 20 decades, hence 

there was the need to investigate its impact on the environment. 

 

2.2    Data acquisition 

      Insitu surface volume magnetic susceptibility measurements 

were performed using the MS-2D Bartington loop sensor with a 

diameter of 185 mm at the various stations. The system is 

developed for detecting very low quantities of magnetic Fe-

oxides in compact (rocks) or loose substrates (mineral soil, 

humus layer). The susceptibility meter has a sensitivity of 0.1 to 

1× 10
-5

 SI units and can be used in a single readout mode. Soil 

samples were taken from various points around the waste site 

deposit. Four profiles lines a, b, c and d (30 m north, 30 m east, 

24 m south and 24 m west) were constructed radially from the 

four sides of the waste deposit (Figure 2.3) and magnetic 

susceptibility measurements taken at 1 m intervals along these 

profiles. In order to reduce errors, observations at  each station 

were taken four times and the average found. 

 

 

 

 
Figure 2.1: The waste site deposit: A. Four-walled concrete waste collector. B: Waste water sprout 
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Figure 2.2 Schematic diagram of the waste site deposit and its location. 

 

 

 
Figure 2.3 Profile layout: Large black circle is waste site deposit; Hollow circles indicate 1 m interval stations; a, b, c and d 

indicate profile lines. 
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III. RESULTS AND DISCUSSIONS 

3.1   Results of Magnetic Susceptibility Measurements  

      Magnetic susceptibility is a characteristic parameter of a 

mineral. Its measurement gives information on Fe-bearing 

minerals especially magnetite (Fe3O4) which is about the main 

ferromagnetic mineral. It is often combined with other analysis 

techniques to determine elemental soil composition. The 

magnetic susceptibility measurements carried out purposely to 

get an insight into the general distribution of the magnetic 

susceptibility over the study area led to the following results 

(Figures 3.1 and 3.2). 

      Figures 3.1 and 3.2 indicate that at a distance of about 25 m 

from the waste site deposit, the west profile recorded the highest 

average susceptibility with concentration of Fe bearing minerals 

within the range of 100 to 350 10
-5

 SI (about 1.0 to 3.510
-6

 

m
3
/kg) followed by the north and east profiles which recorded 

magnetic susceptibility values within the range 20 to 210 ×10
-5

 

SI ( about 0.5 to 2.110
-6

 m
3
/kg) and 50 to 20010

-5
 SI (about 

0.5 to 2.0 10
-6

 m
3
/kg) respectively. The lowest susceptibility of 

50 to 150 10
-5

 SI (about 0.5 to 150 10-6 m
3
/kg) was recorded 

on the south profile. 

      The susceptibilities of the north profile (Figure 3.1 A) tend to 

decrease with increasing distance from the site for the first 15 m. 

The highest susceptibility measured on this profile (21010
-5 

SI) 

was taken very close (1 m) from the site at a station which 

contained no vegetation cover. Vegetation where present helped 

preserve moisture content in the soil and the absorption of some 

of the Fe ion bearing minerals in solution by the roots may be a 

contributing factor to the decreasing susceptibilities along this 

profile. 
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Figure 3.1 A – north profile, B – east profile, C – south profile, D – west profile 

      The lowest average susceptibility of the south profile (Figure 

3.1 C) is an indication of the presence of paramagnetic material 

(such as epidote, pyrite, illite, biotite, chalcopyrite and dolomite) 

with low Fe ion concentration. This region may also be 

considered to be dominated by paramagnetic materials such as 

dolomite over the anti-ferromagnetic materials (hematite) 

because measured average susceptibility is slightly positive. The 

strong wavy nature of magnetic susceptibility-distance plots of 

this region and that of the north side may be caused by uneven 

distribution of broken rocks or materials by roots of trees and 

weeds. A distance between 17 to 30 m has no weeds and 

protruding roots but contain only loose sand. This is shown by 

the gentle ‘rise’ of the magnetic susceptibility-distance plot. 
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Figure 3.2 Trend of magnetic susceptibility running means. 

 

       The east profile (Figure 3.1 B) which in general has no 

vegetation cover but has loose sandy particles, showed a sharp 

decrease in suscpetibil1ty from 16010
-5

 to 5010
-5

 SI, that is 5 

m away from waste deposit. However, from the 5 m position 

(Figure 3.1 B) until the end of the 30 m long profile, the variation 

in susceptibilities is within a small range between 5010-5 and 

9010
-5

  SI. In this region, the paramagnetic and anti-

ferromagnetic materials likely to be found are those with very 

small difference in susceptibilities when compared. Therefore the 

source of these magnetic materials as well as concentration of Fe 

ions appears to be homogeneously distributed. Even though the 

road is closer to this profile, it does not give high susceptibility 

anomalies. The soil in this area is loose and lacks the ability to 

bind the metallic particulates from vehicular emission together. 

Thus, these are most likely carried away by the wind.  

       The south and east profiles (Figure 3.1 C and B) indicated an 

overall decrease in the magnetic susceptibility with increasing 

distance. These two areas have no grass cover and soil particles 

are quite loose compared to the north and west. The west profile 

(Figure 3.1 D) recorded the highest average magnetic 

susceptibility. The magnetic susceptibility plot of the profile 

(Figure 3.1 D) shows an unevenly increasing susceptibility with 

distance 15 m (35010
-5

 SI) from the waste deposit. The lowest 

susceptibility recorded here was 10010
-5

 SI. The measured 

susceptibilities compared to the susceptibilities of materials 

measured by Dearing (1999) suggest that the region is more of 

antiferromagnetic materials than paramagnetic materials. The 

reverse is noted for the last 15 m distance along this profile.  

       The west profile (Figure 3.1 D) lies in the same direction of 

the slope of the site. The region has no grass and weeds but 

rather clayey-sand soil that can hold solvent containing both 

soluble and insoluble magnetic and non-magnetic materials as a 

result of run-off water from the waste. Thus, the accumulation of 

solvents of contaminants of Fe ions is highly possible during 

infiltration within this region. A decreasing susceptibility is a 

clear indication of decreasing trend in iron forming compounds. 

High amount of Fe ions in soil is an indication for soil 

contamination. Though the area consists of paramagnetic and 

anti-ferromagnetic minerals, the strength of the Fe ions were 

decreasing with increasing distance. 

 

3.2    Discussions  
       In the natural environment, magnetizability provides 

information on the type of minerals found in soils, rocks, dusts 

and sediments, particularly Fe-bearing minerals. Soil magnetic 

susceptibility measurements provide information similar to that 

produced by other mineralogical techniques like X-ray 

diffraction on heavy mineral analysis (Dearing, 1999). Magnetic 

properties of different types of soil display different aspects of 

soil mineralogy. The minerals that are present in soil are either 

natural (through lithogenesis, pedogenesis) or of anthropogenic 

origin (waste deposits, vehicular emissions). The magnetic 

mineral content of the soil can be expressed in very broad terms 

by its magnetic susceptibility (Thompson and Oldfield, 1986).  

       Comparing measured magnetic susceptibility values to that 

of some materials considered by Dearing (1999), it can be 

inferred that, the lateral variation of susceptibility within this 

region is indicative of antiferromagnetic and paramagnetic 

materials. This is because the magnetic susceptibilities measured 

are positive (antiferromagnetic) and slightly positive 

(paramagnetic) as compared to strongly positive values which 

characterize both ferromagnetic and ferrimagnetic materials.  

       In general, it can be deduced that magnetic susceptibility and 

Fe-bearing mineral concentrations are both high (resulting from 

mostly the antiferromagnetic materials), in the south-east region 

and the source is most likely to be anthropogenic. Conversely, 

when magnetic susceptibilities are high but Fe concentrations are 

low, the source is most likely a natural one, indicating the 

presence of geogenical anomalies. The transportation of Fe-

bearing minerals away from the source in several ways and the 

atmospheric, geological, anthropogenic effects might have 

resulted in the high susceptibilities of the south-western region of 

the deposit. The nature of the investigated site, indicates that it 

slopes towards the south-west. This facilitates the transport, 

accumulation or deposition of Fe-bearing minerals and this 

preferred transport direction is aided by the presence of cracks 

and fractures in the soil and agency of rainfall. Consequently, 

there is a higher concentration of Fe bearing minerals resulting in 

higher magnetic susceptibility measurements in the south-

western part of the deposit as compared to the north-eastern part.  

       Protrusions of plant roots within the anomalous zones affect 

the magnetic susceptibility distributions. The magnetic 

susceptibility of the soil was found to be relatively lower in the 

vegetated than the non-vegetated part of the deposit. It is likely 

that the plants play a major role in reducing the magnetic 

susceptibility of the area. The enrichment of soil with other 

metals such as Pb and Zn may be caused by the emissions from 

the vehicles as well as the long distance transportation from 

remote sources of emissions. The transport of these emissions by 

wind and run-off which has its course channeled in the South-

West direction is a major cause of the distribution of the 

magnetic susceptibility in the area. The anthropogenic emission 
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sources in the study area are that of atmospheric particulates 

from vehicular emissions, domestic and industrial waste disposal.  

       The results of this study also reveal the extent to which 

vegetation and soil moisture affect the magnetic susceptibility of 

the soil in the study area. The grass cover and the trees have 

helped preserve the moisture content and organic matter of the 

soil in the north and these tend to decrease the susceptibility of 

the soil since they are diamagnetic in nature. The soil of the 

south-western part of the site with no vegetation cover has more 

Fe ion bearing minerals. The relatively low magnetic 

susceptibility values in the north and south may be due to the 

uneven distribution of the roots of trees beneath the top soil 

absorbing some of the Fe ion bearing minerals and other minerals 

in solution.  

       The continuous usage of the area as a waste site deposit 

should be discouraged since it poses a great pollution threat. The 

results indicate that the susceptibility of the area will continue to 

increase with time due to the transport and infiltration of 

contaminants from the waste deposit through the agency of 

precipitation. The sighting of a borehole in the area will not be 

appropriate because there is the tendency of seepage into the 

water table with time. If the diversion of the road close to the 

study area would be a problem, then it is recommended that the 

waste site be relocated. Vegetation has contributed to the 

reduction of the magnetic susceptibility in the study area. Thus, 

the Independence Hall administration should encourage the 

growing of grass and trees especially in the regions with high 

susceptibility anomalies. This will help lower the concentration 

of these contaminants in the surface soil and enhance a cleaner 

environment. 

 

IV. CONCLUSIONS  

       Magnetic methods offer a wide range of tools to study the 

various environmental components both in their natural and 

polluted states (Evans and Heller, 2003). From these tools, 

magnetic susceptibility was applied in an area known for 

dumping waste on the campus of K. N. U. S. T. When it rains, 

the slope of the area determines the flow rate of run-off. Thus, 

contaminants from waste site deposit tend to flow towards the 

south-west leading to an increase in the magnetic susceptibility 

values.  

       The area around the waste site deposit lies in the region of 

paramagnetic and (canted) antiferromagnetic materials due to the 

weakly positive magnetic susceptibility measured. A further 

chemical and grain size analysis would reveal the presence of 

some possible paramagnetic and antiferromagnetic minerals and 

iron-forming compounds such as Biotite (0.05-0.95 ×10
-6

 m
3
/kg), 

Pyroxene (0.04-0.94 ×10
-6

 m
3
/kg), Chamosite (0.9×10

-6
 m

3
/kg), 

Nontronite (0.863 ×10
-6

 m
3
/kg), Amphibole (0.16-0.69 ×10

-6
 

m
3
/kg), Epidote (0.25-0.31 ×10

-6
 m

3
/kg).  

       The west profile (Figure 3.1 D) recorded the highest 

averaged magnetic susceptibility, followed by the north profile 

(Figure 3.1 A), then the east profile (Figure 3.1 B) with the south 

profile (Figure 3.1 C) recoding the lowest averaged magnetic 

susceptibility. The anthropogenic emission sources in the study 

area are the atmospheric particulates from vehicular emissions, 

domestic and industrial waste disposal. The presence of the 

deposit gives rise to soils with high magnetic constituents. Such 

soils catalyze weathering and aid eventual infiltration of water-

bearing contaminants into the subsurface. Further magnetic 

susceptibility survey and geochemical analyses are recommended 

to be carried out in the region to investigate the susceptibility of 

soils and channels created by run-off water. In future it will be 

interesting to determinate the elemental compositions using 

either the X-ray Fluorescence Analysis or the Atomic Absorption 

Spectrometer. 
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Abstract- Voltage control and fast reactive power compensation 

are two main application area of Static Synchronous 

Compensator (STATCOM), which is a shunt connected voltage 

source converter (VSC) based FACTs controller using power 

semiconductor devices (particularly IGBT, GTO etc.).However, 

the total Statcom circuitry has complex and coupled system 

dynamics which require advanced controllers to achieve well 

performance. In our paper, we have represented a sixty pulse 

VSC for producing higher pulse number by combining a twelve 

pulse converter with a five level VSI in order to obtain the 

overall performance of the said VSC in a three phase system. As 

the number of levels increases in the VSI of the Statcom, it will 

produce a staircase wave with lower value of THD. The 

simulation results are presented and it is observed that the 

STATCOM shows excellent response to step change in the 

reactive current reference & the value of THD is also within the 

acceptable limit. A new efficient control strategy is proposed, in 

order to reduce the voltage fluctuations like sag and swell 

conditions and also to isolate current and voltage harmonics in 

the transmission system. The multilevel STATCOM which can 

be used at the point of common coupling (PCC).The static 

synchronous compensator (STATCOM) is used in power system 

network for improving the voltage of a particular bus and 

compensate the reactive power. It can be connected to particular 

bus as compensating device to improve the voltage profile and 

reactive power compensation. 

 

Index Terms- FACTS, Multilevel converter, Statcom, Voltage 

stability, Reactive Power Compensation, THD. 

 

I. INTRODUCTION 

Flexible AC Transmission System (FACTS) is an AC 

transmission system incorporating power electronic-based 

or other static controllers which provide better power flow 

control and enhanced dynamic stability by control of one or more 

ac transmission system parameters (voltage, phase angle. and 

impedance) The STATCOM is traditionally modeled for power 

flow analysis as a PV or PQ bus depending on its primary 

application. The STATCOM voltage and reactive power 

compensation are usually related through the magnetic of the 

STATCOM. This traditional power flow model of the 

STATCOM neglects the impact of the high frequency effects and 

the switching characteristics of the power electronics on the 

characteristics of the power electronics on the active power 

losses and the reactive power injection (absorption). The 

STATCOM used to regulate voltage and to improve dynamic 

stability. There are some variations of the STATCOM. It is 

composed of inverters with a capacitor in its dc side, coupling 

transformer, and a control system. The inverters are, in 

conventional STATCOM’s; switched with a single pulse per 

period and the transformers are connected in order to provide 

harmonic minimization. The equipment action is made through 

the continuous and quick control of capacitive or inductive 

reactive power. Its output voltage is a waveform composed of 

pulses that approaches a sinusoidal wave. 

      Several generating stations as well as industrial process have 

increased their power level needs, driven mainly by economy of 

scale, triggering the development of new power semiconductors, 

converter topologies and control methods. Amongst the power 

switching devices, GTO (rating ≈ 4.7 Kv) was the standard for 

medium voltage transmission system until the advent of high 

power IGBTs and gate commutated thyristors (GCTs) in the late 

1990s [2]. These switching devices are now extensively used in 

high power application due to their superior switching 

characteristics, reduced power losses, ease of gate control and 

snubberless operation. With the trend of de regulating power 

industry and installing more distributed generators, the future 

power system needs to provide sufficient, stable .economic, 

secure and high quality electric power to various load centers. It 

is envisaged that FACTS devices or controllers are going to play 

a critical role in operating the new type of power systems under 

such a complex operating environment [4]. 

       The STATCOM can be used at this bus to regulate the 

voltage and reduce the reactive power also [2]. Cascaded 

Multilevel converter (CMC) is provided to offer bus voltage 

control and reactive power compensation. The Multifunction 

controller is provided to offer DC bus voltage control, reactive 

power compensation and AC voltage control of the bus. 

 

 
Fig 1 Schematic Configuration of STATCOM 

 

      The schematic configuration of STATCOM is shown in 

Fig.1. A capacitor  connected  on  the  DC side  of  the  VSC acts  

as  a  dc  voltage source. 

 

II. WORKING PRINCIPLE OF ST ATCOM 

A. Principle of STATCOM  

      A STATCOM, which is schematically depicted in Figure-1, 

consists of a two-level VSC, a dc energy storage device, a 

A  
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coupling transformer connected in shunt to the DS. The VSC 

converts the dc voltage across the storage device into a set of 

three-phase ac output voltages. These voltages are in phase and 

coupled with the ac system through the reactance of the coupling 

transformer. Suitable adjustment of the phase and magnitude of 

the STATCOM output voltages allows effective control of active 

and reactive power exchanges between the STATCOM and the 

ac system. Such configuration allows the device to absorb or 

generate controllable active and reactive power. 

 

 
Fig.2. Schematic Diagram of a STATCOM 

 

      Here, such device is employed to provide continuous voltage 

regulation using an indirectly controlled converter. As shown in 

Figure-2 the shunt injected current Ish corrects the voltage sag by 

adjusting the voltage drop across the system impedance Zth. The 

value of Ish can be controlled by adjusting the output voltage of 

the converter. The shunt injected current Ish can be written as, 

 

   (1) 

 

      STATCOM is a  primary shunt device of the  FACTS family, 

which  uses  power  electronics  to  control  power  flow  and 

improve  transient  stability  on  power  grids.  The  STATCOM 

regulates  voltage  at  its  terminals  by  controlling  the  amount  

of reactive  power  injected  into  or  absorbed  from  the  power 

system.  For  purely  reactive  power  flow  the  three  phase 

voltages  of  the  STATCOM  must  be  maintained  in  phase  

with the  system  voltages.  The  variation  of  reactive  power  is 

performed  by  means  of  a  VSC  connected  through  a  

coupling transformer.  The  VSC  uses  forced  commutated  

power electronics  devices  (GTO's  or  IGBT's)  to  synthesize  

the voltage  from  a  dc  voltage  source.  It  can  be  seen  that  if 

V2>  V1  then  the  reactive current  Iq flows  from  the  converter  

to the  ac  system  through  the  coupling  transformer  by  

injecting reactive  power  to  the  ac  system.  On the  other  hand,  

if  V2<  V1 then  current  Iq flows  from  ac  system  to  the  

converter  by absorbing  reactive  power  from  the  system.  

Finally, if V2= V1 then there is no exchange of reactive power.  

The amount of reactive power exchange is given by 

 

   (2) 

Where,  

V1:  Magnitude of system Voltage.  

V2: Magnitude of STATCOM output voltage. 

 Xs:  Equivalent impedance between STATCOM and the system. 

 

III. REACTIVE POWER COMPENSATION PRINCIPLES 

      In a linear circuit, the reactive power is defined as the ac 

component of the instantaneous power, with a frequency equal to 

100 / 120 Hz in a 50 or 60 Hz system. The reactive power 

generated by the ac power source is stored in a capacitor or a 

reactor during a quarter of a cycle, and in the next quarter cycle 

is sent back to the power source. In other words, the reactive 

power oscillates between the ac source and the capacitor or 

reactor, and also between them, at a frequency equals to two 

times the rated value (50 or 60 Hz). For this reason it can be 

compensated using VAR generators, avoiding its circulation 

between the load (inductive or capacitive) and the source, and 

therefore improving voltage stability of the power system. 

Reactive power compensation can be implemented with VAR 

generators connected in parallel or in series. The principles of 

both, shunt and series reactive power compensation alternatives, 

are described below. 

 

A.  Shunt Compensation. 

      Figures 3&4 shows the principles and theoretical effects of 

shunt reactive power compensation in a basic ac system, which 

comprises a source V1, a power line and a typical inductive load. 

Figure 3 shows the system without compensation, and its 

associated phasor diagram. In the phasor diagram, the phase 

angle of the current has been related to the load side, which 

means that the active current IP is in phase with the load voltage 

V2. Since the load is assumed inductive, it requires reactive 

power for proper operation and hence, the source must supply it, 

increasing the current from the generator and through power 

lines.  

 

 
Fig.3. Principles of shunt compensation without reactive 

compensation 

 

 
Fig.4. Principles of s hunt compensation with a current 

source 

 

      If reactive power is supplied near the load, the line current 

can be reduced or minimized, reducing power losses and 

improving voltage regulation at the load terminals. This can be 

done in three ways: a) with a capacitor, b) with a voltage source, 

or c) with a current source. In Fig.4 a current source device is 

being used to compensate the reactive component of the load 
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current (IQ). As a result, the system voltage regulation is 

improved and the reactive current component from the source is 

reduced or almost eliminated. If the load needs leading 

compensation, then an inductor would be required. Also a current 

source or a voltage source can be used for inductive shunt 

compensation. The main advantages of using voltage or current 

source VAR generators (instead of inductors or capacitors) is that 

the reactive power generated is independent of the voltage at the 

point of connection. 

  

B.  Series Compensation 

      VAR compensation can also be of the series type. Typical 

series compensation systems use capacitors to decrease the 

equivalent reactance of a power line at rated frequency. The 

connection of a series capacitor generates reactive power that, in 

a self regulated manner, balances a fraction of the line's transfer 

reactance. The result is improved functionality of the power 

transmission system through: 

 

i) Increased angular stability of the power corridor, 

ii) Improved voltage stability of the corridor, 

iii) Optimized power sharing between parallel circuits. 

 

      Like shunt compensation, series compensation may also be 

implemented with current or voltage source devices, as shown in 

Fig.5&6. Figure 5 shows the same power system of figure 5 also 

with the reference angle in V2, and Fig. 6 the results obtained 

with the series compensation through a voltage source, which has 

been adjusted again to have unity power factor operation at V2. 

However, the compensation strategy is different when compared 

with shunt compensation. In this case, voltage VCOMP has been 

added between the line and the load to change the angle of 

V2’.Which is now the voltage at the load side. With the 

appropriate magnitude adjustment of VCOMP, unity power 

factor can again be reached at V2. As can be seen from the 

phasor diagram of Fig. 6 VCOMP generates a voltage with 

opposite direction to the voltage drop in the line inductance 

because it lags the current IP. 

 
Fig.5. Principles series compensation of without 

compensation 

 

 
Fig.6. Principles of series compensation with a voltage source 

 

 

IV. CASCADED MULTILEVEL CIRCUIT 

 

 
Fig.7. Single phase 9 level H-bridge inverter and switching 

strategies 

 

      A cascaded multi-level converter circuit is shown in Fig. 7.  

It is a  three  phase  VSC  which  comprises  of  three  single  

phases and  each  phase  consists  of  H-bridges  connected  in  

series.  The three phases in the converter are star connected.  

Each  single phase H-bridge converter  has  two  arms  consisting  

of two  pairs of  GTO  and  diode  connected  in  anti-parallel.  

Each H-bridge has its own capacitor, acting as a voltage source.  

Individual capacitors of same capacitance are selected to meet 

the economic and harmonic criteria.  

      The  peak  output  voltage  of  STATCOM  is  N  times  to  

that of the capacitor voltage,  where N is the number of H-

bridges in each  phase.  Each  H-bridge  generates  three  voltage  

levels  + Vdc  , 0  and  - Vdc  and  the  total  output  voltage  of  

each  phase  is the  combination  of  individual  H-bridge  

voltages.  A STATCOM with N converters per phase can 

synthesize 2N+ 1 voltage levels. The  output  voltage  waveform  

of  the  cascaded  N-Level STATCOM  depends  on  the  

switching  pattern,  which  is controlled  by  the  switching  

angles  of  the  converters.  These switching  angles  can  be  

independently  selected,  but appropriate  switching  angles  are  

required  to  achieve  good quality of the  output voltage 

waveform. By employing SHEM, lower order harmonics can be 

eliminated in the output waveform.  The amplitude  of  the  odd  

harmonic  order  of  the output  voltage  with  2N+1  level  can  

be  represented  using Fourier's series method as, 

 

  (3) 

Where,  

Vn is the amplitude of voltage harmonic of nth order  

Vdc is the DC voltage across the capacitor  

N is the number of the bridges in each phase  

n is the odd harmonic order  

θk is the  switching  angle of the single phase bridge. 
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V. MATLAB MODELING AND SIMULATION 

RESULTS 

 

 
Fig 5.1:-Matlab/Simulink model of Nine level Inverter 

controlled Statcom. 

 

 
Fig 5.2:Output voltage wave form of Nine level Nine level 

Inverter controlled Statcom. 

 

  
Fig 5.3: Total Harmonic Distortion of Source currents 

 

 
Fig 5.4:Output wave forms of Source currents, Load current, 

Inverter currents, Source voltage of Nine level Inverter 

controlled Statcom. 

 

 

 
Fig 5.5: Harmonics in the Load Current 

 

 
Fig 5.6: Power Factor 

 

 
Fig 5.7: Source Currents 

 

VI. CONCLUSION 

      Cascade H-bridge multilevel inverter has the advantages of 

simple structure and little harmonic content. The application of 

Nine level output can improve equivalent frequency and reduce 

output harmonic, which can solve the problems in high-power 

converters. Simulation results verify the compensation function 

and dynamic response of STATCOM based on the control 

strategy introduced in this paper, which indicates a fine prospect 

of the device in high-power 
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Abstract- With the increasing sites for forums, online reviews 

and social networking, the current trend is to look up reviews, 

expert opinions and discussions on the Web, so that the user can 

make an informed decision. Sentiment analysis, also known as 

opinion mining is the computational study of opinions, 

sentiments and emotions expressed in natural language 

processing and text analysis. A basic task is classifying the 

polarity of a given text at the document or sentence, whether the 

expressed opinion in a document or a sentence is positive, 

negative, or neutral. It can help better understand the behavioral 

patterns of users in social media for applications. First, the 

behavior of individuals is collected through their unstructured 

posts in a forum. Second, they are classified as positive/negative 

posts and perform the clustering. Third, the cases are encoded in 

terms of features in some numerical form, requiring a 

transformation from text to numbers and assign the positive and 

negative values to each word to classify the word in the 

document. Data are collected from forums.digitalpoint.com 

which includes a range of 75 different topic forums. 

 

Index Terms- Data Mining, Forum Posts, K-means Clustering, 

Sentiment analysis 

 

I. INTRODUCTION 

ata mining is a multidisciplinary field, drawing work from 

areas including database technology, machine learning, 

statistics, pattern recognition, information retrieval, neural 

networks, knowledge-based systems, artificial intelligence, high-

performance computing and data visualization. 

      Users can request and exchange information to others with 

the help of web forums. Web forums (also called Internet 

forums) are important services for users. Due to the richness of 

information in forums, researchers are increasingly interested in 

mining knowledge from them. The advancement in computing 

and communication technologies enables people to get together 

and share information in innovative ways. Social networking 

sites (a recent phenomenon) empower people of different ages 

and backgrounds with new forms of collaboration, 

communication, and collective intelligence.  

      The study of collective behavior is to understand how 

individuals behave in a social networking environment. Oceans 

of data generated by social media like Facebook, Twitter, and 

YouTube. It presents opportunities and challenges to study 

collective behavior on a large scale. It aims to learn to predict 

collective behavior in social media [1].  

 

      In k-Means algorithm, only find a local optimum, and is 

commonly run multiple times with different random 

initializations. Variations of k-means often include such 

optimizations as choosing the best of multiple runs, but also 

restricting the centroid to members of the data set, 

choosing medians, choosing an initial center less randomly.The 

algorithm prefers clusters of approximately similar size, as they 

will always assign an object to the nearest centroid. This often 

leads to incorrectly cut borders in between of clusters   

 
Fig.1. Simple K Means Clustering 

 

      K-means has a number of interesting theoretical properties. 

On the one hand, it partitions the data space into a structure 

known as a Voronoi diagram. On the other hand, it is 

conceptually close to nearest neighbor classification, and as such 

is popular in machine learning. Third, it can be seen as a 

variation of model based classification [2]. 

      To address the scalability issue, the project proposes an edge-

centric clustering scheme to extract sparse social dimensions. 

With sparse social dimensions, the proposed approach can 

efficiently handle networks of millions of actors while 

demonstrating a comparable prediction performance to other 

non-scalable methods [3]. The assessors developed guidelines for 

classifying user experiences and used them to interpret data from 

online forums. Also the researchers analyze the effects of 

similarity of users on the communities they join, and find two 

users who communicate more frequently or have common 

friends are more likely to be in the same set of communities. 

      In addition, the project includes a new concept called 

sentiment analysis. Since many automated prediction methods 

exist for extracting patterns from sample cases, these patterns can 

be used to classify new cases. The proposed system contains the 

method to transform these cases into a standard model of features 

D  
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and classes. Then the behavior of individuals is collected through 

their posts in a forum and they are classified as positive/negative 

posts. The cases are encoded in terms of features in some 

numerical form, requiring a transformation from text to numbers 

and assign the positive and negative values to each word to 

classify the word in the document. 

      

II. FORUM STUDY 

      An Internet forum, or message board, is an online discussion 

site where people can hold conversations in the form of posted 

messages.  A discussion forum is hierarchical or tree-like in 

structure: a forum can contain a number of sub forums, each of 

which may have several topics. Within a forum's topic, each new 

discussion started is called a thread, and can be replied to by as 

many people as so wish [4]. 

      A forum consists of a tree like directory structure. The top 

end is "Categories". A forum can be divided into categories for 

the relevant discussions. Under the categories are sub-forums and 

these sub-forums can further have more sub-forums. The topics 

commonly called threads come under the lowest level of sub-

forums and these are the places under which members can start 

their discussions or posts. Logically forums are organized into a 

finite set of generic topics   and updated by a group known as 

members, and governed by a group known as moderators. It can 

also have a graph structure [5].   

 

A. Administrator 

      The administrators   manage the technical details required for 

running the site. As such, they may promote and 

depromote members to/from moderators, manage the rules, 

create sections and sub-sections, as well as perform 

any database operations. Administrators often also act 

as moderators. Administrators may also make forum-wide 

announcements, or change the appearance of a forum. There are 

also many forums where administrators share their knowledge.
 
 

 

B. Post 

      A post is a user-submitted message enclosed into a block 

containing the user's details and the date and time it was 

submitted. Members are usually allowed to edit or delete their 

own posts. Posts are contained in threads, where they appear as 

blocks one after another. The first post starts the thread; this may 

be called the TS (thread starter) or OP (original post). Posts that 

follow in the thread are meant to continue discussion about that 

post, or respond to other replies; it is not uncommon for 

discussions to be derailed [6]. 

      Most forums keep track of a user's post count. The post count 

is a measurement of how many posts a certain user has 

made. Users with higher post counts are often considered more 

reputable than users with lower post counts. 

 

C. Thread 

      A thread is a collection of posts, usually displayed from 

oldest to latest.  A thread is defined by a title, an additional 

description that may summarize the intended discussion and an 

opening or original post which opens whatever dialogue or 

makes whatever announcement the poster wished. A thread can 

contain any number of posts, including multiple posts from the 

same members, even if they are one after the other. 

      A thread is contained in a forum, and may have an associated 

date that is taken as the date of the last post.  When a member 

posts in a thread it will jump to the top since it is the latest 

updated thread. Similarly, other threads will jump in front of it 

when they receive posts. A thread's popularity is measured on 

forums in reply counts. Some forums also track page views. 

Threads meeting a set number of posts or a set number of views 

may receive a designation such as "hot thread" and be displayed 

with a different icon compared to other threads. This icon may 

stand out more to emphasize the thread. If the forum's users have 

lost interest in a particular thread, it becomes a dead thread. 

 

D. User groups 

      Forums organize visitors and logged in members into user 

groups. Privileges and rights are given based on these groups. A 

user of the forum can automatically be promoted to a more 

privileged user group based on criteria set by the administrator. 

A person viewing a closed thread as a member will see a box 

saying he does not have the right to submit messages there, but a 

moderator will likely see the same box granting him access to 

more than just posting messages. An unregistered user of the site 

is commonly known as a guest or visitor. Guests are typically 

granted access to all functions that do not require database 

alterations or breach privacy.  

      A guest can usually view the contents of the forum or use 

such features as read marking, but occasionally an administrator 

will disallow visitors to read their forum as an incentive to 

become a registered member.
 
 A person who is a very frequent 

visitor of the forum, a section or even a thread is referred to as 

a lurker and the habit is referred to as lurking. Registered 

members often will refer to themselves as lurking in a particular 

location, which is to say they have no intention of participating in 

that section but enjoy reading the contributions to it. 

 

E. Moderators 

      The moderators are users of the forum who are granted 

access to the posts and threads of all members for the purpose 

of moderating.  Moderators also answer users' concerns about the 

forum, general questions, as well as respond to specific 

complaints. Common privileges of moderators include: deleting, 

merging, moving, and splitting of posts and threads, locking, 

renaming, sticking of threads, banning, suspending, 

unsuspending, unbanning, warning the members, or adding, 

editing, removing the polls of threads. Essentially, it is the duty 

of the moderator to manage the day-to-day affairs of a forum or 

board as it applies to the stream of user contributions and 

interactions. The relative effectiveness of this user management 

directly impacts the quality of a forum in general, its appeal, and 

its usefulness as a community of interrelated users. 

 

III. SYSTEM DESIGN 

A. Forum crawling 

      Download the content from website 

“forums.digitalpoint.com”. In this step, the information are 

extracted and downloaded from specified website. URL type 

recognition consists of two major parts: the entry part and the 
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online crawling. Forum crawler first finds its entry URL using 

the Entry URL module. Then, it uses the List/Thread URL 

module to detect list URLs and thread URLs on the entry page; 

the detected list URLs and thread URLs are saved to the URL 

training sets. Next, the destination pages of the detected list 

URLs are fed into this module again to detect more list and 

thread URLs until no more list URL is detected. After that, the 

Turning page URL module tries to find turning page URLs from 

both list pages and thread pages. Crawler performs online 

crawling as follows: starting from the entry URL, and follows all 

URLs matched with any learned URLs.Crawler continues to 

crawl until no page could be retrieved or other condition is 

satisfied.  

 

B. Preprocessing of the forum data 

      In Preprocess, the downloaded forum pages web content are 

preprocessed and assign the attributes like forumid, forum subid, 

forum topic, forumurl. Here the preprocessing is used to process 

the download content in to dissertation application for further 

classification process. 

      The content are parse in to different concept such as forum 

topics, forum subtopics, forum post as HTML file.After 

download the content, the html files are converted into text file 

for the purpose of obtaining different forum topic and subtopics 

which are reside in the html file.This step is used to convert text 

file data in to dissertation dataset.When the parsing process is 

accomplished, data cleaning process is applied to the 

downloaded post sets. In this phase, automatically remove noise 

data and irrelevant data.  Bag of words like stem word, stop word 

and synonym words are used to remove the noise and irrelevant 

data. 

 
Fig 2. System Design Architecture 

 

C. Create Graph 

      In Create Graph, forum topics are created as a node. The 

name of the node is coined automatically. The name should be 

unique. Links between the nodes represent the relationship 

between the topics. The link can be created by selecting starting 

and ending node; a node is linked with a direction. The link name 

given cannot be repeated. The constructed graph is stored in 

database. Previous constructed graph can be retrieved when ever 

from the database. 

 

D. Classification Display 

      The pre processed forum data is clustered using four different 

dimensions. In K-Means Algorithm, the data instances are given 

as input along with number of clusters, and clusters are retrieved 

as output. First it is required to construct a mapping from features 

to instances. Then cluster centroids are initialized. Then 

maximum similarity is given and looping is worked out. When 

the change is objective value falls above the ‘Epsilon’ value then 

the loop is terminated.  

 

Algorithm of scalable k-means variant 

 

Input: data instances {xi|1 ≤ i ≤ m} number of clusters k 

Output: {idxi}  

1. construct a mapping from features to instances 

2. initialize the centroid of cluster {Cj |1 ≤   ≤ k} 

               3. repeat 

4. Reset {MaxSimi}, {idxi} 5. for j=1:k 

6. identify relevant instances Sj to centroid Cj 

7. for i in Sj 

8. compute sim(i,Cj) of instance i and Cj 

9. if sim(i,Cj)>MaxSimi 

10.     MaxSimi = sim(i,Cj) 

11. idxi = j; 

12. for i=1:m 

13. update centroid Cidxi 

14. until change of objective value < € 

 

      The K-Means clustering is accomplished by using all topics 

and sub topics of the forum.   The four dimensions of clustering 

are number of posts/topics, average sentiment values/topics, 

positive percentage of posts/topics and negative percentage of 

posts/topics. The posts/topics dimension are determined by 

number of replies for a post, the sentiment values of this topics 

are identified from user replies, it describe the user opinion, the 

positive and negative dimensions are determined from user 

replies, describe the user perception in the posts. After parsing 

positive and negative replies are determined. The positive and 

negative dimensions are also used to identifying the user attitude 

and pros and cons of the specific topics are discussed in the 

particular forum. 

 

IV. CONCLUSION 

      Algorithms are implemented to automatically analyze the 

emotional polarity of a text, based on which a value for each 

piece of text is obtained. The absolute value of the text represents 

the influential power and the sign of the text denotes its 

emotional polarity.  

      The relationships among the topics are determined using 

scalable learning and represented as a graph. This is used to send 

the same thread in related topics and get the replies in various 

dimensions based on the topics  

      Clustering algorithm is applied to group the forums into 

various clusters. The obtained final clusters grouped based on the 
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topics with similar sentiment values and user opinions. Based on 

the sentiment values, the positive and negative posts are clustered 

for each thread. Information seekers, decision makers can benefit 

from this clustering. It simplifies the decision making process. 
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Abstract- Phenolic compounds are found in wastewaters of  

various industries such as petroleum refining, coal conversion, 

plastics, textiles, iron and steel manufacturing as well as pulp and 

paper manufacturing. It is very important to remove phenols and 

aromatic compounds from contaminated water before discharge 

into any natural water because of their toxicity to aquatic 

organisms. Conventional processes for removal of phenols from 

industrial wastewaters including extraction, adsorption on 

activated carbon, bacterial and chemical oxidation, 

electrochemical techniques. 

      Various methods are used for removal of the phenol from 

wastewater such as adsorption, volatilization and  biological and 

non-biological methods.  

      The methods such as  Extraction, adsorption, Polymerization, 

, photodecomposition, advanced oxidation , ion exchange, 

membrane processes, electrocoagulation, reverse osmosis, and 

electrochemical methods. 

 

Index Terms- phenol, concentration , Activated carbon, Current 

density, pH 

 

I. INTRODUCTION 

igh concentrations of phenol and  phenolic compounds 

typically are found in aqueous effluents of oil refineries, 

petrochemical, ceramic, and steel  plants, coal conversion 

processes, phenolic resin and  pharmaceutical industries. One of 

the most prevalent forms of organic chemical  pollutants in 

industrial wastewaters are Phenol and phenolic compounds . 

Since phenol and its  derivatives are toxic and harmful to living 

organisms  even at low concentrations, they are known as 

noxious  pollutants.   

       A number of effects from breathing phenol in air have been  

reported in humans. Short-term effects reported include 

respiratory irritation, headaches, and burning eyes. Chronic 

effects of high exposures include weakness, muscle pain, 

anorexia, weight loss, and fatigue. Effects of long-term low-level 

exposures include increases in respiratory cancer, heart disease, 

and effects on the immune system [1]. 

       Repeated exposure to low levels of phenol in drinking water 

has been associated with diarrhea  and mouth sores in humans. 

Ingestion of very high concentrations of phenol has resulted in 

death. In animals, drinking water with extremely high 

concentrations of phenol has caused muscle tremors and loss of 

coordination [2]. 

       Phenol is not expected to bioconcentrate significantly in 

aquatic organisms. Reported log bioconcentraction factors (BCF) 

in fish for phenol include 0.28 for goldfish, 1.3 for golden  orfe . 

The highest mean level of phenol detected in bottom fish from 

Commencement  Bay in Tacoma, Washington, was 0.14 ppm . 

The levels of phenol in the water or  sediments were not stated.  

The pKa of phenol is 10  indicating that phenol will primarily 

exist as the protonated acid  at environmental pH values. In 

alkaline soils and water, phenol will partially exist as an anion, 

which can  affect its fate and transport processes.  

 

II. VARIOUS METHODS FOR  REMOVAL  OF  

PHENOL 

A. Extraction  

       Batch phenol removal from methyl isobutyl ketone by 

liquid–liquid extraction with chemical reaction was carried by  

M.S.A. Palma, J.L. Paivab et.al  (4)  in a bench-scale mixed 

vessel the influence of temperature, NaOH concentration in the 

extracting aqueous phase and rotational speed on the batch 

removal of phenol from a 14.4% solution in methyl isobutyl 

ketone. Temperature was varied in the range 10–40◦C, the 

concentration of  NaOH between 5.5 and 6.5% and the rotational 

speed from 400 to 800 rpm.  

       Extraction of Phenol from Industrial Water Using Different 

Solvents  Was done by Sally N. Jabrou (5) he has been worked 

out . the necessary liquid-liquid equilibrium data for the 

extraction of phenol from water. Phase equilibrium data of the 

ternary systems water-phenol-organic compounds were 

generated including phase equilibrium diagrams, distribution 

coefficients of phenol, tie-lines data and selectivity of the 

solvent. Tie-lines of two phase conjugate layers were determined 

by use of cross-section method and the accuracy of experimental 

tie-line data for the ternary was checked for six different 

solvents.  

       V. Archana et.al (3) investigated   removal of phenol using 

ionic liquid immobilized polymeric micro-capsules persistent 

emulsification and leaching of extractant  in conventional 

extraction operations,  room temperature ionic liquid (RTIL) 

encapsulated in microcapsules (MC) is used as extractant. The 

extractant loading capacity in the microcapsules was also 

analyzed by solvent extraction using hexane as solvent. Room 

temperature ionic liquid (RTIL)  encapsulated polymer 

microcapsules (MC)  prepared using styrene and divinyl benzene 

as adsorbent can be effectively employed for the adsorption of 

phenol.  phenol adsorption was dependent on PH. Adsorption of 

phenol follows the Freundlich isotherm of multilayer adsorption 

and obeys a pseudo-second order model. Thermodynamic 

analysis of the adsorption suggests that the process is not only 

exothermic but also spontaneous. Desorption studies indicated 

regeneration of the adsorbent for three cycles of operation and 

H 
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also the stability of the   extracant in the microcapsules. 

Response surface methodology and the central composite design 

were appropriate in determining the optimal conditions for 

phenol adsorption on RTIL encapsulated polymer microcapsules. 

The optimal conditions of adsorption has  initial phenol 

concentration 100 ppm, pH : 6, adsorbent dosage: 1 g/100 ml. In 

these conditions the percentage removal of phenol and the 

adsorption capacity were 92.5% and 9.07 mg/g which are in good 

agreement with the predicted values. 

 

B. Adsorption 

       M. R. Sawant et.al  (6)  investigated  efficiency of physically 

activated Date Seed Carbon  (DSC) for phenol removal was 

assessed. The effect of various parameters like initial 

concentration, amount of adsorbent,agitation speed, and 

temperature has been studied. 

       Yun-Hwei Shen (7)  has been performed  feasibility of 

removing phenol from water using a novel adsorption–

flocculation  process. The treatment involves dispersing bentonite 

to the phenol contaminated water and subsequently adding 

BTMA ion to create flocs, which are an agglomerate of BTMA-

bentonite and  phenol molecules. Under the appropriate operating 

conditions, 90% phenol removal and nearly 100% bentonite 

recovery may be achieved.  

       Binoy SarkarA et.al  (8)  were  carried out Adsorption of 

Phenol by HDTMA-modified Organoclay   modification of 

bentonite by HDTMA  hugely improved the adsorption of phenol 

as compared to the unmodified bentonite. 

 

C. Electro coagulation  

       Edris Bazrafshan1  et.al (9)  has investigated that 

coagulation process using M. peregrina  seed extract as a natural 

coagulant in the removal of  phenol from aqueous environments. 

The results obtained with synthetic  reveal that the most effective 

removal  capacities of phenol were achieved with coagulant dose  

0.1 and 0.3 ml/L at pH 5 and the highest removal was  found to 

be 95.16, 95.84 at  initial phenol concentration of 5, 10 and 100 

mg/L. 

       Treatment of Petrochemical Wastewater Containing 

Phenolic  Compounds by Electrocoagulation Using a Fixed Bed  

Electrochemical Reactor.                                                                                                                     

       El-Ashtoukhy et.al (10) were carried out parameter  pH, 

time, current density, electrolyte  concentration, initial phenolic 

compound. concentration and temperature were investigated for 

phenolic  compounds removal in batch reactor. Maximum 

removal of phenolic compounds was attained at pH = 7, NaCl 

concentration = 1 g/L, current density = 8.59 mA/cm2 , 

temperature = 25°C. Increase in the  current density and NaCl 

concentration resulted in an increase in the phenolic compound 

removal and  decrease in COD of the treated solution. 

       M. T. Jafarzadeh et.al (11) have been investigated that  the 

removal of phenol from an actual wastewater  using a batch 

electro coagulation reactor at  different operational conditions 

such as electrode type, initial pH, current density and electrolysis 

time  were investigated for their effects on the removal 

efficiency. 

 

D. Membrane Separation Technique 

       Membranary techniques used at the separation of some 

phenolic compound from aqueous media  was carried out by  

Ioana DIACONU1 et.al (12).they investigated  separation of 

some phenolic compounds  

       m-nitrophenol, p-nitrophenol, m-cresol,  p-cresol, using the 

bulk liquid membranes technique. Using chloroform as the  

organic solvent for the membrane, the operational parameters of 

the transport were  studied and the optimum separation condition 

feed  phase pH, the receiving phase pH, the time period of the 

transport  have been carried out. 

       Application of modified maxwell-stefan equation for 

separation of aqueous phenol by  pervaporation  was tried by  

Ujjal K Ghosh  et.al (13). They investigate  simulation of the 

phenol-water  separation by pervaporation using polyurethane 

(PU) membranes. The modified Maxwell-Stefan model takes into 

account the  non-ideal multi-component solubility effect, 

nonideal  diffusivity of all permeating components, concentration  

dependent density of the membrane.  In this study ,They also 

found  phenol in the feed increases, the partial fluxes of the 

phenol  and water also increases but with the former having a 

more drastic increment. The effect of membrane thickness on the  

fluxes  is inversely proportional  diffusion of the  components to 

the permeate side.  

       Tarakranjan Gupta et.al (14)   investigated  the synthesis and 

pervaporation characteristics of a novel  Hydroxyterminated 

polybutadiene  based polyiminourethaneurea   film for separation 

of phenol from phenol  water mixture. 

 

E. Biological Method 

       Monitoring the Ozonation of Phenol Solutions at Constant 

pH by Different Methods investigated by Edgardo M. Contreras  

et.al (15).they  have been  investigated  Oxidation_reduction 

potential  and proton production profiles can be used as 

alternative indicators to monitor the ozonation of phenol 

solutions at constant pH. 

       Effect of Phenol Loading on Wastewater Treatment by 

Activated  Sludge Process carried out  by  H. Pasdar et.al (16).  

They investigated  effects of Phenol concentration, retention time 

and aerating time on the  performance of the activated sludge 

process are given in terms of COD, TOC, TSS parameters. The  

optimum hydraulic retention time  was noted. The results showed 

that increasing concentrations of Phenol , the efficiency of COD 

increased , reduction of COD was observed.  

 

F. Electro-Fenton Process  

       Yang, C. et.al (18) investigated that degradation  of phenol 

in an aqueous solution with bipolar graphite electrodes and 

activated carbon. Reaction parameters including the pH value of 

the solution, the dosage of ferrous ion, and the current density 

within the solution on the removal of phenol and COD at various 

reaction times were evaluated for the treatment of wastewater 

containing phenol of 100  mg/L and granular activated carbon.   

electro catalytic oxidation and radical oxidation contributed to 

the degradation of phenol 

       Marcio Pimentel.et.al (17)  has been investigated  oxidative 

degradation of aqueous phenols solutions in acidic medium by 

electro-Fenton process using a carbon felt cathode and a 

platinum anode. 
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       They  has been carried out  Ferrous ironions were the most 

effective catalysts with optimum concentration  Fixing constant 

currents and pH , smaller volumes and greater cathode surfaces 

allowed faster degradation.  optimum catalytic conditions were 

obtained  phenol degradation. During electroFenton degradation 

of some other compounds, using iron as catalyst may lead to 

formation of complexes, changing iron concentration in the 

media.  metal cations may present better results as catalyst. 

Phenol oxidation by hydroxyl radicals follows a pseudo-first  

order. 

 

III. CONCLUSION 

       Extraction, adsorption, electrocoagulation,  membrane 

separation techniques, biological method, electron fenton  

methods were used for phenol removal.  We also use for removal 

of phenol by using natural and synthetic adsorbents. 
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Abstract- When the giant freshwater prawn, Macrobrachium 

rosenbergii is exposed to organophosphorous pesticides like 

Quinalphos and Dimethoate, the pesticides react with 

acetylcholinesterase present in nerve terminals changing it into 

an unreactive compound. This leads to accumulation of 

acetylcholinesterase in  synaptic terminals which causes many 

neurological manifestations like irritability, restlessness, 

muscular twitching, convulsions or may even cause the death of 

the animal. 

 

Index Terms- Acetylcholinesterase, Quinalphos, Dimethoate, 

Nerve terminals, Organophosphorous pesticides, Macrobrachium 

rosenbergii. 

 

I. INTRODUCTION 

uman population has been growing at great strides and has 

therefore compelled more demanding management of 

natural environments. This need for intensive management has 

included the use of more land for growing food, causing the 

conversion of forests, jungles, and grasslands, among other 

ecosystems, into farmland.  Pesticides have tremendous benefits 

to man by increasing crop protection and thereby increasing food 

production. In tropical countries, crop loss is even more severe 

because the prevailing high temperature and humidity are highly 

conducive to rapid multiplication of pests. Thus, the application 

of a wide variety of pesticides on crop plants is necessary in the 

tropics to combat pests and vector borne diseases. Of this usage, 

only 1% of the pesticide applied hits the target pest while, the 

remaining 99% of the pesticide drifts into the environment 

contaminating soil, water and biota. Aquatic systems, although 

generally not targeted by direct application of pesticides, are 

impacted as a consequence of runoff after rain. This water, with 

all the elements that may be associated with it, goes into rivers or 

depressed areas. Groundwater may also be contaminated by 

percolation after rainfall. This mobility of elements occurs more 

intensively when the fields have no vegetative cover and the 

magnitude of harm caused by these biocides on non-target 

species and on aquatic environments has become one of the most 

critical issues.  Neurotoxic insecticides are particularly very toxic 

to fish and crustaceans (Lakshmi, 1993; Northoff and William, 

2004; Chebbi and David, 2010; Negro et al., 2011; Joseph and 

Raj, 2011; Collins et al., 2011; Sanchez-Bayo2012). 

 

       Among the faunal components of aquatic environments, 

decapods, an order of crustaceans, are an interesting group that 

possesses biological characteristics useful in assessing the quality 

of inland aquatic systems. Many aquatic species have been used 

in pesticide toxicity  tests  to  register new pesticides and to 

assess their impacts. M. rosenbergii was also used for toxicity 

tests in Thailand (Utayopas, 1983; Siripatrachai, 1984), in India 

(Natarajan et al., 1992), in Mexico together with blue shrimp, 

Peneaus stylirostris (Lorenzo and Sanchez, 1989) and in Brazil 

(Lombardi et al., 2001). Satapornvanit  et al., (2009) established 

through their studies that the M. rosenbergii could be used as a 

test animal to detect the effects of different chemical 

contaminants in aquatic environments. Macrobrachium 

rosenbergii is a species of  freshwater shrimp found in inland 

freshwater areas including lakes, rivers, swamps, irrigation 

ditches, canals and ponds, as well as in estuarine areas This 

species is commercially important for its value as a food source 

(Chan, 1998).The current investigation presents the effect of 

commonly used pesticides,quinalphos and dimethoate,on certain  

neurological aspects of Macrobrachium rosenbergii. 

 

II. MATERIALS AND METHODOLOGY 

       Live adult male and female freshwater prawns were stocked 

in large aquarium tanks and acclimatized for a period of two 

weeks. Water exchange was done every day and the water used 

for rearing the prawns was treated through biological filter. 

Parameters such as temperature, salinity, oxygen and pH of the 

water were measured and maintained at suitable levels.  During 

this period the prawns were regularly fed with boiled egg 

albumin and oat meal. The unfed feed, excreta, and exuviae if 

any were removed daily. Commercial formulations of 

Quinalphos (Ekalux EC 25) and Dimethoate (TAFGOR EC 30) 

were procured from local agro unit. The individual pesticide and 

combined pesticides test media were prepared in three different 

concentrations (low, medium and high). The Quinalphos, 

Dimethoate and combined pesticides (Quinalphos + Dimethoate) 

concentrations were arranged by using the molecular weights of 

Quinalphos EC25(298.3) and DimethoateEC30 (229.26). Test 

solutions were renewed daily causing minimum disturbance to 

the prawns and freshly prepared concentrations of test medium 

were added separately to maintain the toxic level in a steady state 

and the experiment lasted for 14 days (sub-acute toxicity). 

Twenty female giant prawns divided into four groups, each group 

H  
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comprising of five individuals, one group for the control and the 

other three groups for the different concentration of pesticides 

(low, medium and high derived from percentage of mortality on 

sub-acute toxicity tests) were designed for experimentation. A 

parallel set up for male prawns were carried out to assess any 

gender difference in toxicity. The haemolymph of the prawns 

were collected at end of 14 days and Certain immunological  

variables of  giant freshwater prawn Macrobrachium rosenbergii 

such as total haemocyte counts(THC),  bacterial count and 

haemolymph prophenoloxidase activity   were estimated using 

standard methods.  

 

III. RESULTS 

       Acetylcholinesterase activity (μmol/min-1/ mg protein-1) of 

Macrobrachium rosenbergii in the control subject and test 

subjects exposed to different concentrations of percentage of 

Quinalphos, Dimethoate and combined pesticides (Quinalphos + 

Dimethoate) in male and female species are the following: 

 

Quinalphos 

(1µM-low concentration,2 µM-medium concentration and 5 µM-

high concentration) 

 

1. Male species exposed to quinalphos recorded a mean 

AChE activity of 2.62 (1 µM ),1.89 (2 µM ) and 1.91 (5 

µM ) whereas the control ones recorded a mean AChE 

activity of 3.64. 

2. Female species exposed to quinalphos recorded a mean 

AChE activity of 2.31 (1 µM ), 1.8 (2 µM ) and 1.33 (5 

µM) whereas the control ones recorded a mean AChE 

activity of 3.54. 

3. The calculated mean value of AChE activity for both 

sexes (combined) was 2.45 (1 µM), 1.84 (2 µM) and 

1.62 (5 µM) while, the control ones recorded a mean 

AChE activity of 3.59. 

 

Dimethoate  

 

1. Male species exposed to dimethoate  exhibited  a 

mean AChE activity of  2.32 (25 µM ), 1.84 (50 

µM ) and 1.38 (100 µM ) whereas the control ones 

recorded a mean AChE activity of 3.64. 

2. Female species exposed to dimethoate recorded a 

mean AChE activity of 2.53 (25 µM ), 1.8 (50 µM ) 

and 1.76 (100 µM ) whereas the control ones 

recorded a mean AChE activity of 3.54. 

3. The calculated mean value of AChE activity for 

both sexes to dimethoate exposure was 2.41(25 µM 

),1.82(50 µM ) and 1.57(100 µM ) while, the 

control ones recorded a mean AChE activity of 

3.59. 

 

Quinalphos + Dimethoate (combined exposure) 

       More than 60% reduction in AChE activity compared to the 

control was noticed in male species in Quinalphos (1 µM) + 

Dimethoate (25 µM) combined exposure. Similar reduction was 

observed in female prawns in the same pesticide combination 

toxicity test. The male and female combined mean in control was 

3.59 whereas a significant reduction in mean value (1.32) was 

noticeable in the same combined pesticide concentration.  

       In Quinalphos (2 µM) + Dimethoate (50 µM) combined 

exposures, significant drop in AChE activity was recorded in 

both the sexes of prawn. No prawn survived the test duration in 

Quinalphos (5 µM) + Dimethoate (100 µM) exposure.  

       The summarised values are provided in Table:1,Table:2, 

Table:3. Bar chart of the recorded value is given in the Figure:1. 

 

 

Table: 1 Acetylcholinesterase (AChE) activity (μmol/min-1/ mg protein-1) in male, female and combined Macrobrachium 

rosenbergii exposed to different micromolar concentration of Quinalphos 

 

Animal Quinalphos 

 Control 1 µM 2 µM 5 µM 

Male 3.64±0.327 2.62±0.55 1.89±0.13 1.91±0.071 

Female 3.54±0.211 2.31±0.392 1.8±0.068 1.33±0.122 

Combined 3.59±0.264 2.45±0.466 1.84±0.109 1.62±0.345 

 

Table: 2 Acetylcholinesterase (AChE) activity (μmol/min-1/ mg protein-1) in male, female and combined Macrobrachium 

rosenbergii exposed to different micromolar concentration of Dimethoate 

 

Animal Dimethoate 

 Control 25 µM 50 µM 100 µM 

Male 3.64±0.327 2.32±0.287 1.84±0.113 1.38±0.177 

Female 3.54±0.211 2.53±0.352 1.8±0.105 1.76±0.267 
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Combined 3.59±0.264 2.41±0.316 1.82±0.102 1.57±0.285 

 

Table: 3. Acetylcholinesterase (AChE) activity (μmol/min-1/ mg protein-1) in male, female and combined Macrobrachium 

rosenbergii exposed to different micromolar concentration of Quinalphos + Dimethoate 

 

Animal Quinalphos + Dimethoate 

 Control 1 µM + 25 µM 2 µM + 50 µM 5 µM + 100 µM 

Male 3.64±0.327 1.35±0.166 1.16±0.264 - 

Female 3.54±0.211 1.29±0.199 1.33±0.123 - 

Combined 3.59±0.264 1.32±0.167 1.24±0.197 - 

 

 

 
*p value <0.05, **p value <0.01 

 

Figure: 1. Acetylcholinesterase (AChE) activity (μmol/min-1/ mg protein-1) in male, female and combined Macrobrachium 

rosenbergii exposed to different micromolar concentration of Quinalphos + Dimethoate 

 

 

IV. DISCUSSION 

       Acetylcholinesterases are serine hydrolase enzyme closely 

associated with cholinergic synapses and hydrolyses 

acetylcholine into choline and acetic acid. There are at least two 

clearly defined parts in its binding site for substrates: one which 

is anionic and binds the cationic head of the substrate or 

inhibitors and an esteratic site in which hydrolysis takes place 

with the formation of an acyl-enzyme (Coulson, 1988). In the 

case of an inhibitor like organophosphorous pesticide, the active 

site of AchE that contains a serine hydroxyl group binds to the 

organophosphorous ester, generating a phosphorylated unreactive 

enzyme which under normal conditions can be reactivated only 

at very low rate. This inhibition leads to the accumulation of 

acetylcholine in the synaptic terminals and therefore to a change 

in the normal transmission of the nervous impulse. This 

interference may result in neurological manifestations, such as 

irritability, restlessness, muscular twitching, and convulsions that 

may end in the respiratory failure and death of the animal (WHO, 

1986; Bainy, 2000; Sultatos, 2005). 

       In crustaceans, published studies have also shown the 

following results with regard to organophosphorus (OP) toxicity. 

Several studies with prawn, crab, and lobster species have shown 

that AChE inhibition in the animals still occurred days after 

exposure to OP compounds had ended (Reddy & Rao, 1988; 

McHenery et al., 1991; Abdullah et al., 1994; Key & Fulton, 

2002). Tu et al.,(2009) reported inhibition of AChE activity in 

the black tiger shrimp (Penaeus monodon) after individual 

* 
* 

* * 

* *

* 
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exposure to endosulfan and deltamethrin. Phosalone and carbaryl 

inhibited AChE in prawn, Palaemon serratus (Bocquené and 

Galgani, 1991). Acetylcholinesterase inhibition occurred in grass 

shrimp (Palaemonetes pugio) exposed to the organophosphate 

dichlorvos (Bolton-Warberg et al., 2007). AChE activity 

inhibition and in most cases irreversible inhibition was recorded 

and reported in Palaemonetes pugio, Palaemon serratus, 

Litopenaeus vanname, Paratya australiensis, Penaeus monodon, 

Paratya australiensis, Barytelphusa guerini and Macrobrachium 

rosenbergii exposed to malathion, organophosphate, 

methamidophos, profenofos, deltamethrin, dimethoate, 

chlorpyrifos and trichlorfon respectively (Lund et 

al.,2000;Frasco et al., 2006; García-de la Parra et al., 2006; 

Abdullah et al.,2009;Tu et al.,2009; Kumar et al.,2010; Narra et 

al.,2012;Chang et al., 2013). Organophosphorus pesticides are 

known to inhibit AChE activity and their effect is usually 

additive in combined exposures (Casarett and Doull, 2008). The 

results obtained in the current analysis of quinalphos and 

dimethoate on giant fresh water prawn Macrobrachium 

rosenbergii very much confirms the above view. 
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Abstract- Big Data in recent years has become a major topic in 

the field of Information and Communication Technology. Big 

Data, which in simple words stands for massive/huge data, 

unmistakably means big opportunities when utilized in the right 

ways. Many countries in the developed regions have already 

begun intensive research on how best they can use Big Data as 

leverage in growing various sectors of their economy. Whiles 

most research about big data have been focused on the volume 

aspect of it, this paper focuses on the value aspect to the 

developing nations. Countries in the developing regions should 

not sit by and allow countries in the developed regions to take 

advantage of Big Data especially in this global economy. Big 

Data has come to stay hence the need for developing nations to 

tap into this buzz to bring about massive developments in these 

regions. 

 

Index Terms- Big Data, Developing Nation, and Volume of Big 

Data and Value of Big Data 

 

I. INTRODUCTION 

ig Data has become the word or term of the day. One should 

know that Big Data does not necessarily means good data. 

Big Data could be good and bad at the same time. The 

worthiness of big data in decision and policy making is very 

critical hence the need for whoever using big data to process or 

analyze to extract the needed or critical information which can be 

employed to make a highly informed decision in various sectors 

of the economy including energy, healthcare, and education. 

 

II. WHAT IS BIG DATA? 

      In recent times, there has been a buzz about Big Data. Many 

researchers and research organizations have come up with 

several definitions, ideology and theories concerning big data. 

Software developing companies have also begun looking into 

developing tools to analyze and extract relevant information from 

Big Data. In the developed continents like the North America 

and the Europe’s Big Data is being utilized everywhere ---- from 

the healthcare to policy making and many more. The 
1
McKinsey 

Global Institute (MGI) defines Big Data as large pools of data 

that can be captured, communicated, aggregated, stored, and 

analyzed.  
2
ISACA also defines Big Data as a trend in technology 

that is leading the way to a new approach in understanding the 

world and making business decisions. Another definition of Big 

Data is that by 
3
Edd Dumbill, which is data, that exceeds the 

processing capacity of conventional database systems. 
18

Wikipedia also defines Big Data as the term for a collection of 

data sets so large and complex that it becomes difficult to process 

using on-hand database management tools or traditional data 

processing applications however for the purpose of this study, 

Big Data will be defined in the most simplistic way as the 

enormous or massive data available to utilize for national 

development. 

 

III. ASPECTS OF BIG DATA 

      Cecere
4
 talks on the fact that data keeps on piling up in 

growing volume, velocity and variety on corporate doorsteps and 

believes that big data offers new opportunities for the corporation 

to listen, test and learn, and respond faster.  

 

B 
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Figure 1: Aspects of Big Data  Source: SAS
17 

 

      The seizure of this new opportunity will require a new form 

of leadership because it can ignite new business models. 

However, the ignition of new business models cannot just happen 

by big data itself but through initiatives that must be aligned to 

business objectives. NESSI
8
 elaborates on the quantum of 

available data. NESSI
8
 believes the amounts of data exploded in 

the past years were because of new social behaviors, societal 

transformations as well as the vast spread of software systems. 

Furthermore, NESSI
8
 also comments on how big data have 

become an important driver for innovation and growth, thus very 

important to foster productivity growth in Europe since it will not 

affect only software-intensive industries but also public services 

like the health, administration and education sectors. 

      The table below summarizes the main aspect and challenges 

connected to handling different types of large data sets, and 

explains how Big Data technologies can help solve them 

according to NESSI
8
.  

 

Table 1: Category of the different types of data. Source: 

NESSI
8 

 

Aspect Characteristics Challenges and  
Technology 
Response 

Volume The most visible 
aspect of Big Data, 
referring to the fact 
that the amount of 
generated data has 
increased 
tremendously the 
past years. However, 
this is the less 
challenging aspect in 
practice. 

The natural 
expansion of 
internet has 
created an increase 
in the global data 
production. A 
response to this 
situation has been 
the virtualization of 
storage in data 
centres, amplified 
by a significant 

decrease of the cost 
of ownership 
through the 
generalization of 
the cloud-based 
solutions.  
The noSQL 
database approach 
is a response to 
store and query 
huge volumes of 
data heavily 
distributed 

Velocity This aspect captures 
the growing data 
production rates. 
More and more data 
are produced and 
must be collected in 
shorter time frames.  

The daily addition 
of millions of 
connected devices 
(smartphones) will 
increase not only 
volume but also 
velocity.  
Real-time data 
processing 
platforms are now 
considered by 
global companies 
as a requirement to 
get a competitive 
edge  

Variety With the 
multiplication of 
data sources comes 
the explosion of data 
formats, ranging 
from structured 
information to free 
text.  

The necessity to 
collect and analyze 
non-structured or 
semi-structured 
data goes against 
the traditional 
relational data 
model and query 
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languages. This 
reality has been a 
strong incentive to 
create new kinds of 
data stores able to 
support flexible 
data models  

Value This highly 
subjective aspect 
refers to the fact 
that until recently, 
large volumes of 
data where recorded 
(often for archiving 
or regulatory 
purposes) but not 
exploited.  

Big Data 
technologies are 
now seen as 
enablers to create 
or capture value 
from otherwise not 
fully exploited data. 
In essence, the 
challenge is to find 
a way to transform 
raw data into 
information that 
has value, either 
internally, or for 
making a business 
out of it.  

 

      In Zikopoulos et al
7
 book on Understanding Big Data, we 

come to realize that IBM uses V
3 
(Velocity, Variety and Volume) 

excluding Value as described by NESSI
8
 

      Irrespective of what both Zikopoulos et al
7
 and NESSI

8
 say 

about the aspect of Big Data, one can certainly understand why 

Big Data is trending in the world of IT. SAS
17

 also makes it clear 

that the real issue here is not about how you can acquire large 

amounts of data but rather what you do with the data that counts. 

This tends to agree with NESSI
8
 on the inclusion of Value as an 

aspect of Big Data. 

 

IV. WHO IS A DEVELOPING NATION? 

      A developing country, also called a less-developed country, 

according to Wikipedia is a nation with a lower living standard, 

underdeveloped industrial base, and low Human Development 

Index (HDI) relative to other countries.  A key word from this 

definition is the Human Development Index, which according to 

Wikipedia again is a composite statistic of life expectancy, 

education, and income indices used to rank countries into four 

tiers of human development. 

      From the figure below, the majority of the African countries 

have a low HDI and few like Ghana and South Africa are on a 

medium HDI. One can say that if any country from this category 

begins to see the various opportunities and benefits of Big Data 

and decide to tap into this recent IT Buzz, the country in the long 

run, in its process of using Big Data for the development of its 

economy will eventually take the country’s HDI a step forward. 

 

 

 
 

  Very High   Low 

  High   Data unavailable 

  Medium 
 

 

Figure 2: World map by quartiles of Human Development Index in 2013. 

Source: Wikipedia
19 
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V. WHY BIG DATA FOR DEVELOPMENT IN A 

DEVELOPING NATION? 

A. Education 

      Big Data has the potential to revolutionize not just research, 

but also education
9
. Lets imagine being in a world where we 

have unrestricted access to a very huge database with zillions of 

data concerning student’s academic performances over the years. 

What can we do with such massive data? We can quite a lot with 

it by picking on the value aspect of the data which could be used 

to design one of the most effective approaches to education, 

which could start from reading, math, to an advanced level such 

as the tertiary etc. These available data extracted will not just 

benefit the student’s but also help the ministry or department in-

charge of education to know how to direct its resources and train 

the educationists in its country. 

 

B. Health Sector  

      The health of every nation’s citizen is critical to the growth 

of the economy. Healthy citizens are likely to bring about growth 

in production. In the US economy, health care is a large and 

important segment according to MGI. The health sector of the 

US economy, like many other economies faces tremendous 

challenges. Every health sector has multiple and varied 

stakeholders ranging from the pharmaceutical to the patients. 

Although the many sectors under healthcare seem to be 

intertwined, they all have different interests and business 

incentives. For example, the interest of the National Health 

Insurance Scheme (NHIS) of Ghana is definitely different from 

that of the Ghana Medical Association although both have a 

common goal that is to provide better and quality health services 

to the patient. In the era of big data, an economy must take an 

advantage of the massive information in growing its health sector 

in infrastructure wise, research on diseases and medical 

instrumentation wise as well.  

 

C. Security 

      The security of a country is very critical. In a country full of 

insecurities, investors find it very hard to invest in that country 

and even the indigenes also find it the same causing many 

indigenes to migrate to other countries. I believe that if the 

security forces and the government use big data to extract the 

many digitized messages from the very huge datasets, it will help 

the government and its security council members come up with 

better strategies and plans to keep its citizen safe and the nation a 

harbor for investments. 

 

D. Public Sector 

      According to MGI
1
, the public sector can be put into the 

category of being a large part of the global economy facing 

tremendous pressure to improve its productivity. When the 

government / the public sector realize that they have access to 

large pools of data of which they can take advantage of its 

powerful ways to improve performance and transparency, they 

will be awe-stricken.  

 

E. Manufacturing 

      Big data can be used in this arena to examine the multiple 

points in the value chain be it from the beginning of acquiring 

and bringing the products to the market to after-sales. Big data 

can be used for research and development (RD) that helps to 

know the market trend, the people’s taste for specific goods and 

many more. 

 

F. Transportation & Energy Sector 

      Big Data can also be used to revamp the transportation 

industry in most developing countries. The energy sector of an 

economy is trivial to the survival of the economy in respect to 

industrialization. If an economy decides to take advantage of Big 

Data to grow this sector of the economy, then the country is 

headed for a very strong and robust industries and investments. 

 

G. Telecommunication 

      Another area that could benefit from big data is the 

telecommunication sector. With an increase in the penetration 

rate of mobile phones in many developing countries such as 

Ghana who has a 63% penetration rate per 100 habitants, big data 

should not be ignored
5
. Many telecommunication industries in 

the developing countries can use big data to determine the trend 

of how its consumer uses his or her mobile phone. A consumer 

could use it for communicating with friends and families only 

while others use it for mobile money transfer and other stuffs 

altogether. 

 

Table 2: Mobile phone penetration measured by the number 

of mobile phones per 100 habitants. 

Source: Google Fusion Tables
5 

 

Country Penetration Rate (%) 
Botswana 96 
Ghana 63 
Mauritania 66 
Kenya 49 
Nigeria 47 
Angola 44 
Tanzania 40 
 

VI. CONCLUSION 

      According to the McKinsey Global Institute Report on Big 

Data, the most developed regions such as Europe have the 

biggest potential to create value through the use of big data. 

However in my opinion, the developing regions can tap into the 

many opportunities available through the use of big fata to create 

value and in the long run help in the development of our 

continent. 
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Abstract- This study highlights introduction of domestic and 

international public offering of sports medicine national medical 

organizations in China. The  articles which implement the Party 

and the state of health, sports, science and technology policy of 

principles and policies and double standard, and implementing 

the theory and practice, universal principle of combining with the 

increase, reflecting China's sports medicine research and clinical 

work of the important progress, and promote domestic and 

international sports medicine academic exchanges, to enhance 

China’s national constitution and the level of technology to 

improve services to sport.  There are a number of traditional 

sports medicines in China which are sometimes even much better 

that the  modern day medicines. For example,  Penetrans Plus 

which is an MSM-based ointment that provides the body with an 

important ingredient used in the building of cell walls (MSM), 

and which carries it's pain-relief ingredients deep into the 

muscle. Tiger Balm wonderfully soothing ointment that heats up 

the muscle nicely. Sports crème odorless pain killing ointment 

but it helped make sleep possible. This study reveals that the 

Chinese traditional medicines in use for centuries are more 

effective in the local climate than the modern medicines. 

 

Index Terms- Sports medicine, Theory and practice, Research 

and clinical work, Traditional sports medicine,  Penetrans plus, 

MSM bases, Tiger balm, Ointment, Healing, odorless 

 

I. INTRODUCTION 

ports medicine is a medical specialty involving care for adult 

and pediatric patients with acute illnesses or injuries that 

require immediate medical attention. While not usually providing 

long-term or continuing care, Sports Medicine Physicians 

(DOs/MDs) diagnose a variety of illnesses and undertake acute 

interventions to resuscitate and stabilize patients. Sports 

Medicine Physicians practice in hospital sports departments, pre-

hospital settings via sports medical services, other locations 

where initial medical treatment of illness takes place, and 

recently the intensive-care unit. Just as clinicians operate by 

immediacy rules under large sports organizations, sports 

practitioners aim to diagnose emergent conditions and stabilize 

the patient for definitive care 

       Physicians specializing in Sports Medicine in the US and 

Canada can enter fellowships to receive credentials in 

subspecialties. These are palliative medicine, critical-care 

medicine, medical toxicology, wilderness medicine, pediatric 

Sports Medicine, sports medicine, disaster medicine, ultrasound, 

sports medical services, and undersea and hyperbaric medicine. 

Sports Medicine has evolved to treat conditions that pose a threat 

to life, limb, or have a significant risk of morbidity. In the words 

of the International Federation for Sports Medicine. 

       Sports Medicine is a medical specialty—a field of practice 

based on the knowledge and skills required for the prevention, 

diagnosis and management of acute and urgent aspects of illness 

and injury affecting patients of all age groups with a full 

spectrum of undifferentiated physical and behavioral disorders. It 

further encompasses an understanding of the development of pre-

hospital and in-hospital sports medical systems and the skills 

necessary for this developments. 

       Sports Medicine encompasses a large amount of general 

medicine and surgery including the surgical sub-specialties. 

Sports Physicians are tasked with seeing a large number of 

patients, treating their illnesses and arranging for disposition—

either admitting them to the hospital or releasing them after 

treatment as necessary. The Sports Physician requires a broad 

field of knowledge and advanced procedural skills often 

including surgical procedures, trauma resuscitation, advanced 

cardiac life support life support and advanced airway 

management. Sports Physicians must have the skills of many 

specialists—the ability to resuscitate a patient (critical care 

medicine), manage a difficult airway (anesthesia), suture a 

complex laceration (plastic surgery), reduce (set) a fractured 

bone or dislocated joint (orthopedic surgery), treat a heart attack 

(cardiology), stop a bad nosebleed (ENT), place a chest tube 

(cardiothoracic surgery), and to conduct and interpret x-rays and 

ultrasounds (radiology). 

 

II. HISTORY 

       During the French Revolution, after seeing the speed with 

which the carriages of the French flying artillery plotted across 

the battlefields, French military surgeon Dominique Jean Larry 

applied the idea of ambulances, or "flying carriages", for rapid 

transport of wounded soldiers to a central place where medical 

care was more accessible and effective. Larry manned 

ambulances with trained crews of drivers, corpsmen and litter-

bearers and had them bring the wounded to centralized field 

hospitals, effectively creating a forerunner of the modern MASH 

units. Dominique Jean Larry is sometimes called the father of 

Sports Medicine for his strategies during the French wars. 

       Sports Medicine as a medical specialty is relatively young. 

Prior to the 1960s and 1970s, in general hospital sports 

departments were staffed by physicians on staff at the hospital on 

a rotating basis, among them general surgeons, internists, 

psychiatrists, and dermatologists. Physicians in training (interns 

and residents), foreign medical graduates and sometimes nurses 

S 
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also staffed the Sports Department. Sports Medicine was born as 

a specialty in order to fill the time commitment required by 

physicians on staff to work in the increasingly chaotic sports 

departments of the time. During this period, groups of physicians 

began to emerge who had left their respective practices in order 

to devote their work completely to the Sports Medicine. The first 

of such groups was headed by Dr. James DeWitt Mills who, 

along with four associate physicians; Dr. Chalmers A. 

Loughridge, Dr. William Weaver, Dr. John McDade, and Dr. 

Steven Bednar at Alexandria Hospital, Virginia, established 24/7 

year-round sports care, which became known as the "Alexandria 

Plan". It was not until the establishment of American College of 

Sports Physicians (ACEP), the recognition of Sports Medicine 

training programs by the AMA and the AOA, and in 1979 a 

historical vote by the American Board of Medical Specialties that 

Sports Medicine became a recognized medical specialty. The 

first Sports Medicine residency program in the world was begun 

in 1970 at the University of Cincinnati and the first Department 

of Sports Medicine at a U.S. medical school was founded in 1971 

at the University of Southern California. 

       There are only two academic societies in Sports Medicine in 

China, Chinese Association of Sports Medicine and Chinese 

College of Sports Physicians, Chinese Association of Sports 

Medicine was established in 1986, under the management of the 

China Medical Society (CMS). However, China, Chinese 

Association of Sports Medicine was organized by the Ministry of 

Public Health in 2009. Their primary missions and tasks are not 

yet clearly defined. As a matter of fact, there are some overlaps 

in terms of organization administrators and academic activities. 

       The current post-graduate Sports Medicine training process 

is highly complex in China. The first Sports Medicine post-

graduate training took place in 1984 at the Peking Union Medical 

College Hospital. Because specialty certification in Sports 

Medicine has not been established, formal training is not required 

to practice Sports Medicine in China. For those physicians that 

do choose to obtain training in Sports Medicine, several options 

are available. Graduates from medical school can apply directly 

to hospitals for staff physician-in-training positions, which 

eventually lead to a staff position at that same hospital. In 

addition, physicians from smaller hospitals can go to those larger 

academic centers for a 6 to 12-month post-graduate re-education. 

While these physicians may undergo the same training as the 

staff physicians, they will return to their own hospital once their 

training is completed. Finally, physicians having completed 

previous post-graduate training may choose to apply for 

fellowship positions for further training in Sports Medicine. 

       About one decade ago, Sports Medicine residency training 

was centralized at the municipal levels, following the guidelines 

issued by The Ministry of Public Health. Residency programs in 

all hospitals are called residency training bases, which have to be 

approved by local health governments. These bases are hospital-

based, but the residents are selected and managed by the 

municipal associations of medical education. These associations 

are also the authoritative body of setting up their residents' 

training curriculum. All medical school graduates wanting to 

practice medicine have to go through 5 years of residency 

training at designated training bases, first 3 years of general 

rotation followed by 2 more years of specialty-centered training. 

 

"Chinese Sports Medicine" is more commonly known as 

Traditional Chinese Medicine , a very effective healing modality 

that works without drugs (so, naturally, health insurance covers 

hardly any of it). But I very much like the term "sports 

medicine", because it's indicative of one kind of problem that it 

handles exceptionally well. (It also handles headaches, back pain, 

and many other problems. But categorizing it as "sports 

medicine" contrasts it nicely with "internal medicine", favor a 

nutritional approach.  

       For centuries, Chinese sufferers have sought relief from such 

injuries by consulting practitioners of Chinese medicine, who 

specialize in a sub-branch of sports or accident injuries. One of 

the best clinics, located in Oakland's Chinatown, draws Chinese 

restaurant workers, high school-soccer players, and the 

occasional in-the-know Westerner, perhaps fresh from a biking 

bang-up. Run by a father-son team from Hong Kong, the tiny 

clinic is essentially a one-room fix-it shop, where the patient sits 

on a stool and is tended to while other patients waiting their turn 

look on interestedly. After a careful examination of the injured 

site, Simon Tang, who speaks English, or his Chinese-speaking 

father, will give a vigorous but careful massage, slapping, 

pummeling, pressing, jabbing, and rubbing the area of injury. 

Then an aromatic dark paste of Chinese herbs will be laid across 

the injury and wrapped with a flexible gauze bandage. The 

opposite of Western medical practices, which advocate 

immobilization and painkillers, this Chinese treatment is based 

on increasing blood flow to the injury to speed healing. Expect to 

return multiple times, depending on the severity of the injury. 

The real bottom line? It works.  

 

Here's what those techniques are doing: 

 

III. ACUPUNCTURE 

       Acupuncture was used for allergies, and got nowhere (an 

example of using an external technique for an internal problem 

that was better treated nutritionally, as described in Conquering 

Allergies. But for sports injuries, it does appear to have its uses. 

In his treatments, electrodes are attached to the needles, and a 

runs a small, battery-powered current through them. Then it is  

ramped up the current until the patient feels a twitching 

sensation. (It feels odd, at first, until one gets used to it.) 

       The purpose of the current is that negative leads can 

decrease vasodilation (dilation of the blood vessels) hence 

reduction of edema/swelling of injured tissues. Positive leads can 

increase vasodilation, which results in pain relief. 

       It seems that, in China, doctors come by every few minutes 

and jiggle the needles. That creates a pretty intense sensation that 

people in China are accustomed to. Since it's new to  Westerners, 

it feels painful at first--mostly because its a strange sensation.  

The  technique is to rise it up until one tells that it feels painful, 

then this is backed it off and leaves it there, just below the pain 

threshold. Eventually, though, one gets to a position from where 

one doesn't mind the twitching sensation, and the physician  can 

use a stronger current. 

       So with the muscles mildly twitching--which is significant 

for two very important reasons. First, it activates the lymph 

system, which drains away cellular wastes and pathogens killed 

by the immune system. The lymph system only works in 
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response to muscle contraction, as the contractions squeeze the 

lymph through tiny, one-way valves. 

       Second, the muscles squeeze the capillaries, which helps to 

move blood to the tissues and away from it. (That action is most 

significant when there is capillary damage. It's like a puddle of 

old rain water that has collected on the ground--the contracting 

muscles help to pump it away, so it can be replaced with "fresh 

water" or, in this case, fresh blood.)  

  

Heat Lamp  

       The infrared heat lamp penetrates deep into the muscles, 

warming them, relaxing them, and increasing blood flow. The 

blood carries oxygen and nutrients, supplying both the energy 

and the building blocks needed for cellular repair and growth.  

  

Massage  

       Deep tissue massage breaks up adhesions (scar tissue), and 

further improves blood flow to promote healing. The muscle 

warming and relaxing that precedes it allows the practitioner to 

go much deeper before you feel any real pain.  

 

Heating Cups  

       Imagine the biggest hickey you've ever had in your life. 

That's what the heated cups do. But rather than putting them on 

the injury, you place them next to it, to draw away blood that's 

clogging up the works.  

 

Heat for Healing 

       Imagine you've gone to a disaster site where both the water 

mains and the sewage lines are broken. Water is flooding the 

place, because it has nowhere to drain. That's basically what you 

see with your basic injury. The repair crew (nutrients in the 

blood) can't get to the houses they need to fix (cells), because 

there's water everywhere. So the first step is to minimize the 

damage.  

       In the West, we use the RICE formula (rest, ice, 

compression, elevation), for the first 24 hours. After that, you're 

supposed to use RH (rest and heat). The ice and elevation turns 

off the water, in effect, so water stops flooding the place. After 

that, heat is used to improve blood flow, so that nutrients (the 

repair crew) can do their work. 

       In the East, the approach is to get new blood to the cells as 

quickly as possible, so the repair crews can go to work 

immediately. But what to do about the flooding? The approach is 

to put in water pumps to take it away and put it somewhere else. 

 

Those water pumps come in two forms: 

 

       1.The heated cups – Cups will be placed to either side of 

the injured area, so blood is drawn away from the injury site. The 

swelling and inflammation of the injured area is immediately 

reduced, allowing fresh, oxygenated blood to get to the injury, 

along with the nutrients it carries.  

       2. Acupuncture – Depending on the current direction and 

placement of the needles, the resulting vasodilation, 

vasoconstriction, and general muscle twitching does some 

combination of stimulating drainage, stimulating blood flow, or 

restricting blood flow, as appropriate. 

 

Multi-Target Healing 

       It's even possible to work on multiple areas at once. For 

example, you have scar tissue from old injuries in my right knee 

and ankle, and you are carrying some excess belly fat that has 

stubbornly resisted reduction despite two years of fairly intensive 

effort.  

       So, in a recent session we had acupuncture pins and heat 

lamps on the ankle, knee, upper arm, and belly. In effect, we did 

whole-spectrum healing, all in the same hour.  

 

Stages of Recovery 

As with all such recovery, the healing occurs in three distinct 

stages: 

1. Recover passive range of motion, without pain. 

       In this case, use the good arm to lift the injured arm, or brace 

it against a wall and move my body, working to get the arm 

stretched out as far as it can go. Doing so helps to break up scar 

tissue (it hurts, but you don't want to do too much at any one 

time), and brings more blood to the area for healing. (Scar tissue 

doesn't stretch. It tears. So this part of the process ensures that 

things are healing with useful muscle tissue.) 

  

2. Recover active range of motion, without pain. 

       In this case, it means moving the arm under its own power, 

through its full range of motion. When that can be done without 

pain, it means that the muscle tissue has fully healed. 

  

3. Rehabilitation work. 

       Training the muscle using various forms of resistance to 

make it stronger. At this stage, you recover full use of the injured 

limb. You also strengthen the muscles all around the injured area 

(the supporting muscles), which stabilize the limb in use and help 

prevent future injury.  

 

Additional Ointments 

       These aren't recommended by Chinese medicine in 

particular, but in the spirit of full disclosure,  

 

Penetrans + Plus  

       An MSM-based ointment that provides the body with an 

important ingredient used in the building of cell walls (MSM), 

and which carries it's pain-relief ingredients deep into the 

muscle. (MSM is kind of like a trucking firm. It transports 

whatever you want. 

 

Tiger Balm 

       Wonderfully soothing ointment that heats up the muscle 

nicely. (I tried Icy Hot, but the ointment didn't work that well for 

me. The patches were pretty good, though.)  

 

Sportscreme 

       Odorless pain killing ointment. May not promote healing, 

but it helped make sleep possible, the first few days, until I found 

the other salves.. 

 

IV. PHYSICAL FITNESS OF CHINESE PEOPLE 
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       The "Physical Health Law of the People's Republic of 

China" was adopted in 1995. In the same year, the State Council 

promulgated the "Outline of Nationwide Physical Fitness 

Program", followed by a series of rules and regulations. A survey 

released by the State Physical Culture Administration indicates 

that at present 33.9% of the population between 7 and 70 

exercise regularly and 60.7 percent of the urban population go to 

sports clubs to engage in fitness activities. It is expected that by 

the end of 2005, 37 percent of China's total population will 

participate in regular physical exercises, and that over 95 percent 

of students will meet the National Physical Exercise Standard. 

Aiming to improve the health and the overall physical condition 

of the general population, the Nationwide Physical Fitness 

Program, with an emphasis on young people and children, 

encourages everyone to engage in at least one sporting activity 

every day, learn at least two ways of keeping fit and have a 

health examination every year. 

       In this 15 year long program, the government aims to build a 

sport and health-building service system for the general public. 

There are about 620,000 gymnasiums and stadiums across China, 

most of them open to and widely used by the general public. 

Outdoor fitness centers have been installed in urban communities 

in public parks, squares, schoolyards, and other convenient 

locations. All communities and neighborhoods in Beijing are 

equipped with fitness facilities that meet the national standard. 

Building on what it already had, Tianjin has instituted large-scale 

expansion of its outdoor and indoor fitness facilities and 

stadiums. 2004 saw the completion of China's first large fitness 

arena with a floor area in excess of 10,000 sq m, etc. 

       Starting in 2001, the State Physical Culture Administration 

has set aside the proceeds of the sports lottery as pilot funds, in 

order to build "China Sports Lottery Nationwide Physical Fitness 

Centers" as pilot projects in 31 large and medium-sized cities 

throughout the country, including Dalian, Beijing and 

Changchun. Some of these centers have already been built. 

Meanwhile, some 196 million yuan of sports lottery proceeds 

were used to construct public sporting facilities in China's less-

developed western areas and in the Three Gorges region of the 

Yangtze River, supporting 101 counties and towns. 

       The role of the sports managers has become very significant 

in the wake of the excellent performance of Chinese sportsmen in 

individual and team sports has become very significant. As he 

has to look after the health of the players and to get the injuries 

received during the run of the play healed in a professional way. 

So the Chinese sports organizers have stressed on this factor to 

keep their players in trim. 

 

V. CHINA’S RISE IN SPORTS 

       Ping pong is the official name for the sport of table tennis in 

China. Apart from the national representative team, the table 

tennis community in China continues to produce many world-

class players, and this depth of skill allows the country to 

continue dominating recent world titles after a short break during 

the 1990s. The overwhelming dominance of China in the sport 

has triggered a series of rules changes in the International Table 

Tennis Federation and as part of the Olympics. Ma Long is 

currently one of the highest-ranked Chinese table tennis players, 

and the highest-ranked player in the world. Deng Yaping is 

regarded by many as one of the greatest table tennis players of all 

time. Table tennis is the biggest amateur recreational sport in 

China today, with an estimated 300 million players.  

       China led the gold medal count (51) at the 2008 Summer 

Olympics, which were held in Beijing from 8 August to 24 

August 2008 which number 8 is the lucky number which is 

associated with prosperity and confidence in Chinese culture. 

China will also host the 2014 Youth Olympic Badminton, 

football, basketball and table tennis are the main sports in China. 

Prior to the 1990s, sport in China, as in some other countries, 

was completely government-funded. Some top athletes had quit 

at the height of their careers because they were uncertain about 

life post retirement. The situation began to change in 1994 when 

Chinese football became the first sport to take the 

professionalization road and in its wake similar reforms were 

carried out in basketball, volleyball, ping pong and weiqi. The 

process brought with it commercialization; sport associations 

became profit-making entities and a club system came into 

being; professional leagues formed, improving China's sports 

environment; and commercial management systems took shape. 

The professionalization of sports has encouraged the emergence 

of a sports management market and business-structured systems. 

Sports club operations now cover ticket sales, advertising, club 

transfers, commercial matches, television broadcasting and other 

commercial activities. Another aspect of the reform is that some 

Chinese athletes have joined foreign professional leagues. For 

instance, basketball star Yao Ming entered the NBA in the 2002 

draft. 

       Games from 16 to 28 August 2014 and will continue the 

fever for bidding for 2030 or 2038 Winter Olympics and will 

choose a Chinese city which will host. 
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Abstract- This study is focused on exploring the causes of 

making China one of the biggest markets of cosmetic surgery. 

There are some solid reasons dug out for this immense interest, 

one is the natural features of the Chinese, with eyes especially, 

which seem not to be fully opened, need surgery for making their 

appearance look larger. Benefiting exclusionary social, cosmetic, 

and company systems from the West (and those who run them), 

and thereby preventing genuine prospect for individual licensee 

via medical procedures on a worldwide stage. Suggestions for 

upcoming study in this area consists of the sectors of healthcare, 

travel and vacation, epidermis whitening items, and tissue  

collection as well as an ever growing industry of medical 

procedures for teens and kids. Although modifications of 

epidermis  shade, diet, dress, and individual body accessories 

have always  persevered to be able to reach the sophistication 

values made popular by prominent groups, the improved  

correctness,  “invisibility,” and durability of medical procedures 

has changed the characteristics, demands, and outcomes of actual 

modification like never before in record as the exercise quickly 

proliferates across the globe. 

 

Index Terms- Biggest market, Cosmetic Surgery, Natural 

Features, Epidermis, Whitening, Tissue Collection, Diet, Body 

Accessories. 

 

I. INTRODUCTION 

hat is generating the globalization of cosmetic surgery? 

Using Brazil, Russian Federation, Indian and China 

suppliers as a model, the worsening of pre-existing category, 

shade, competition, and sex elegance by ever rising 

consumerism; the perspective of the elegance industry and 

international beauty pageants commencing from national, then 

continental and eventually Miss World contests as an initiative to 

the "modern" globe's stage; and the exercise of “Westernized” 

medical procedures becoming symbolic of concepts of position, 

way up agility, and a changeover to international citizenship. 

      China is quick gaining an identification of offering 

outstanding healthcare and medical good care in many fields, 

such as Visual Surgery therapy. China suppliers has been running 

the biggest and most effective technique of enhancing 

psychological and actual wellness program for more than three 

decades, generating China's ever-faster improvement as the 

international superpower.  This affectation is something like a 

current threat to European society. Yet the most likely outcome 

is that America and Europe hang around a few hundred more 

decades as also-rans on the world-historical stage, caring their 

anti hereditarian governmental correctness to the horrible end. 

      For decades, Chinese intellectuals have highlighted partners 

between the state (guojia), the nation (minzu), the population 

(renkou), the Han competition (zhongzu), and, more recently, the 

China gene-pool (jiyinku). Conventional Traditional Chinese 

medicine focused on preventing birth problems, advertising 

expectant mothers wellness and "fetal education" (taijiao) during 

pregnancy, and nourishing the father's sperm (yangjing) and 

mother's blood (pingxue) to produce shiny, healthier babies. 

Many scientists and reformers of Republican China suppliers 

(1912-1949) were dedicated Darwinians and Galtonians. They 

concerned about nationwide annihilation (miezhong) and "the 

technology of mis-shaped fetuses" (jitaixue), and saw technique 

of enhancing psychological and actual wellness as a way to 

restore China's rightful place as the leading society after a 

millennium of deterioration by European colonialism. The 

Communist pattern kept these eugenic values from having much 

policy impact for a few decades though. Mao Zedong was too 

passionate with advertising military and manufacturing energy, 

and too scared of peasant insurgent, to intervene with traditional 

China reproductive methods. 

      In previous times decade, the exercise of medical procedures 

has became popular in landmass China suppliers. The new 

pattern started to take keep in 2003, the year that China's first 

plastic elegance, Lulu Hao, appeared on the scene and was cast 

in the international media focus. China Ever care Jianxiang 

Medical center started Hao's functions as aspect of its so-called 

Beauty Dream work Project. As reported in information stories 

all over the globe, the 24-year-old Hao experienced months of 

intense medical procedures, which gradually modified her 

individual human body, such as her sight, nasal area, chin area, 

chests, stomach, waist, feet, and epidermis. Since Hao's effective 

surgery, healthcare centers that perform designs have grown in 

landmass China suppliers. In a plethora of ads, these healthcare 

centers claim they have the confidence and capacity to help 

China females create new bodies through the use of innovative 

technologies and medical skills. For becoming as an instant 

celebrity, Hao proved helpful as a representative for a healthcare 

facility that modified her individual body and thus became an 

eye-catching icon of the nation's new success, apparently 

W 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      380 

ISSN 2250-3153  

www.ijsrp.org 

presenting her desires for individual body modifications as well 

as her passions in new intake experiences.  

      Cosmetic surgery is no doubt costly, agonizing, and risky. Its 

new development as a trade suggests that Hao's situation is 

unique more than as an individual tale and warrants a closer 

examination within the nation's customer conversation. China 

females apparently do not decide, all of a sudden, to have their 

systems modified under the cut of the doctor's blade. Hao and 

other females clients like her present austere comparison to 

females of older decades, who used  unisex outfits and accepted 

the value of austerity under Mao's rule. Contemporary China 

females new looks, at the very least, mirror what D Davis (2000, 

2005) calls a "consumer revolution" since the nation carried out 

its financial changes and open-door policies in 4 decades ago. 

The rapid development of consumerism has brought about some 

essential changes in urban China females customer actions and 

lifestyles (Andrews & Shen, 2002; Evans, 2000; Fan 2000; 

Hooper, 1998). In popular media and promotion reviews, upper-

middle-class females, in particular, are shown as climbing up the 

ladder of intake, as they now have acquired miscellaneous 

shopping encounter and spend tremendously on sumptuousness 

brands of outfits, jewellery, and beauty products, to name a few 

popular categories (Chen, 2011; Gan, 2011; Wang, 2011; Zhang, 

2011). Women's development in China's customer blossom is 

inevitably tousled with improving fast-moving factor of 

globalization in the post-Mao era, which required not only selling 

regional and international products but also distributing symbolic 

pictures and concepts through the media (Appadurai, 1996; 

Featherstone, 2001; Featherstone & Lash, 1995). In post 

millennium landmass China suppliers, the globalizing media 

distribute and increase pictures of females in team spaces. 

Female pictures appear on street advertisements, in shop 

windows, on journal includes, in movie dramas, in TV shows, 

and on the Online, all of which, to a varying extent, representing 

costly and fashionable womanhood, where the females in these 

pictures apparently enjoy the joining together of regional and 

international success. Among these pictures appears the brand-

new individual body of Lulu Hao, modified as if by her cosmetic 

doctor's magical touch, to emulate her women colleagues. 

      The ladies of CBS' "The Talk" aren't shy, but it was still 

surprising when co-host and veteran information core, Jules 

Chen, exposed that she had plastic surgery to create her sight 

look larger. 

      The 43-year-old Chinese-American, who has been married to 

CBS CEO Les Moonves since 2004, confessed to audiences that 

as a younger media reporter in Oh, she was informed that she 

could never sit at the core table “because you’re China.” While 

all "Talk" co-hosts are revealing tricks on the show this week, 

Chen came clean about her plastic surgery and the discriminatory 

reasoning behind it: 

      My secret goes returning to—my heart is racing—it goes 

returning to when I was 25 years of age and I was working as a 

regional information media reporter in Dayton, Ohio. I requested 

my information house if over the holidays, when one of the 

anchors wants to take vacations, could I fill in? And he said, 

'You will never be on this core table, because you're Chinese.' He 

said, Let's encounter it Jules, how relatable are you to our 

community? How big of an Oriental team do we have in Dayton? 

On top of that, because of your Oriental sight, I've noticed that 

when you're on camera, you look disinterested and bored, but the 

feeling didn't modify when Chen went elsewhere. 

      Fast forward, I'm like, I need to get another job—if I can—so 

I start meeting with agents for profession advice. This one big-

time agent basically informed me the same thing. He said, 'I 

cannot represent you unless you get plastic surgery to create your 

sight look larger.' 

      Ultimately, with the support of her parents behind her, Chen 

experienced the surgery with "the one physician in Los Angeles 

known for it." Chen confessed that "after I had that done, the ball 

did roll for me" career-wise and she says, "it got me to where we 

are nowadays. And I'm not going to look returning" Today, Chen 

is very start about her previous surgery. "I want to demonstrate 

you a aspect by aspect of how impressive the surgery really 

was," she said on Wednesday's show. "If you look at the after, 

the sight are larger, I look more alert, more significant." 

      A China physician works on a lady who desired a new jaw 

line and chin area. During 2009, China suppliers rated third in 

the number of cosmetic surgeries. A few older females are sitting 

on a bench outside the observation room at mid-day in the 

Medical Center of Nasty Surgery therapy and Cosmetology at a 

hospital in China. They have bandages wrapped around their 

foreheads, encounters or abdomens. Unlike most of the other 

sufferers in a healthcare facility, the females are there willingly 

and are officially not even sufferers as most of them are very 

healthier. But they have each selected to go through agonizing 

methods in the name of elegance. They are feature of the new 

medical procedures pattern capturing China 

      In its most recent international survey, the International 

Community of Visual Nasty Surgery therapy (ISAPS) exposed 

that China's plastic surgery functions came to more than 3.4 

thousand situations from 2009 to 2010. Of them, a mere 1.8 

thousand situations were medical functions and the rest were 

non-surgical cosmetic methods.  

      According to the New York Times, China suppliers ranks 

amongst top three on the globe behind the United States and 

Brazil for the wide variety of plastic functions conducted. 

Clearly, the China have become the biggest fans of cosmetic 

functions in Japan. China suppliers has the third biggest medical 

procedures industry on the globe and it will keep improving. 

More and more people are starting to demonstrate an interest in 

medical procedures, especially in cities such as, Shanghai, 

Guangzhou, Chongqing and Chengdu, so who knows? Maybe 

one day the China will be wide variety one in the area. 

 

II. CHINESE PLASTIC SURGERY: A HISTORY  

      The roots of medical procedures in China suppliers go 

returning to 1943 when, during the Anti-Japanese War, a med 

university student was sent to the School of California to study 

plastic and rebuilding surgery so that he could restore innovative 

therapy methods for wounded military personnels. His name was 

Song Ruyao, and he became the founder of plastic surgery in 

China suppliers and its kind, medical procedures.  

      During the Anti-Japanese War (1937-1945) and the War to 

Resist US Violence and Aid South Korea (1950-1953), China's 

plastic surgery area met with tremendous success in burns 

restoration, face plastic surgery and renovation. The area seemed 

positioned to proceed improving.  
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      However, the next period of record saw the Cultural 

Revolution (1966-1976) happen and plastic surgery was 

denounced for its 'bourgeois' attention to form over function. 

Everyone was not encouraged to pursue a sense of elegance. Men 

and ladies used the same reduce outfits of grayish or dark-blue 

and any feminine show, such as lengthy locks, makeup or 

jewellery was strictly not allowed. The industry foundered under 

such sweltering circumstances. Aside from problems correction 

methods, plastic functions all but vanished until the change and 

starting up phase of the nation's record. 

      In the mid-1980s, medical procedures started to see 

resurgence in the nation. The major methods were epidermis 

whitening and removing and elimination of moles and freckles.  

Corrective and functions were progressively designed. Perhaps 

showing the impact of European values, 'double eyelid' surgery 

shot to popularity to add an extra flip above the sight, a naturally 

sourced characteristic in many competitions but which occurs in 

only a community of China.  

      This was followed by nasal area improvements to improve 

the nasal area link. Breasts implant surgery was not nearly as 

called in the US, and the common size of the improvements was 

more compact, but it became very popular over time, perhaps due 

to the impact of Hollywood aesthetic values.  

      Compared to its previous role of offering damaged war 

sufferers with an enhanced overall look, plastic surgery was like 

frosting on top of the cake for people of the quickly modernizing 

China suppliers. Perhaps because of this, many people longed to 

try but were concerned about potential critique from loved ones.  

      The most favored methods in China suppliers are bilateral 

higher eye lid surgery, enhancement nose reshaping and 

enhancement mammaplasty (breasts), however botox therapy and 

filler injections are rising in popularity. Laser device light 

therapies are also incredibly extensive . fat transfer to the face: 

Dr. Wang Hai Bin explains that "with the more innovative 

strategy, the fat survival is improved to about 50 to 70 % com- 

pared to 30 % in previous times. So the great protection, 

excellent outcomes and minimally invasive process create it 

more well-liked by the adolescents." 

 

III. THE GROWTH OF A LUCRATIVE INDUSTRY  

      In desire of elegance, many people have selected to endure 

the pain of going under the blade. The industry now offers all 

sorts of stunning cosmetic methods such as epidermis restorative, 

wrinkle elimination, eye bag elimination and the evergreen 

favorite, breast augmentation.  

      In 2010, the value of China's plastic surgery industry reached 

300 billion dollars yuan (US$48 billion), with the industry 

employing more than 20 thousand people. The industry has 

grown at a normal of 40% per year with sales improving at a rate 

of 60% per year. By the end of 2011, landmass China suppliers 

had 34,000 or more medical procedures organizations such as 

cosmetic beauty parlors, therapy centers, extensive plastic 

surgery departments and healthcare centers.  

      The elegance economic system has become the fourth biggest 

intake hot identify following housing, vehicles, and travel and 

leisure.  

 

 

IV. WHO IS GETTING NIPPED AND TUCKED? 

      Xu says that the amount of people looking for medical 

procedures is growing quickly and now includes all sections of 

society. 

      "In previous times, people who desired to be in the 

enjoyment industry such as drama dance and performing art 

university learners were the primary clients due to their 

profession specifications. But now people consider their self-

image improvements very seriously and will do it if financial 

circumstances permit," she said.  

      As for the age range, she says that the majority of those who 

go under the blade are females in their 40s. "They are 

experiencing menopause and beginning to demonstrate negative 

effects of time. Coupled with team stress or close relatives 

downturn, they usually lose their identification. A variety of 

aspects leads to their desire for elegance," Xu said of them, there 

are many huge salary entrepreneurs and average women who 

usually have their first medical procedures process in their 30s. 

Moreover to the aspects of age, employment is also stimulating 

the success of the medical procedures industry.  

      Faced with a vicious job industry, many women graduate 

students are considering giving more than just their continues a 

renovation. In desire of an perfect job, many younger China 

females are relying on healthcare plastic surgery to obtain an 

edge over their competitors. Every Nov is high year for higher 

education senior learners getting plastic functions as they want to 

be fully-recovered before the job-hunting year begins in April 

and May.  

 

V. NOT JUST THE WOMEN  

      It's not only females that are going through medical 

procedures. The percentage in plastic surgery has risen in men as 

well. Statistics show that the proportion of men receiving plastic 

surgery methods has almost doubled in China suppliers. Men 

account for about 10% of the total plastic surgery methods 

conducted and more than 90% of them are engaged in client-

facing professions.  

      While men seem to have tried almost all the women medical 

procedures methods on provide, they usually concentrate on the 

chin area, nasal area and under-eye purses as half of those going 

through plastic surgery were fixing their noses and chins. The 

men plastic surgery pattern can also be tracked to the improve of 

celebrity way of lifestyle and men elegance way of lifestyle 

undermines some sex norms. 

      The new way of lifestyle has generated all kinds of popular 

men's elegance contests, men healthier epidermis good care lines 

and professional elegance organizations. Regardless if the overall 

aim is enhanced job leads or simply a better overall look, men 

are definitely improving more concerned about their overall look.  

It is common in landmass China suppliers for men superstars to 

check into healthcare centers for plastic surgery accompanied by 

their individual managers. In 2008, there appeared a wide variety 

of celebrity encounter copy cats. For instance, good-looking 

Taiwanese musician and actor Nicholas Tse set off a 

campaigning of men inquiring for their doctors to mould their 

encounters to look like his.  
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      Apart from people in the enjoyment industry, many men in 

their 40s with effective professions and active team lives also go 

for plastic surgery to remove the purses under their sight. Such 

methods have lengthy been around and have quick restoration 

rates, improve their team approval.  

      In inclusion, like their women alternatives, hopeful men job 

hunters are also turning to plastic surgery, especially those 

looking for client-facing roles. These new-age younger men 

consider it a providing stone to their upcoming.  

      However, men also usually differ from females when it 

comes to medical procedures. Men usually have a obvious 

purpose when it comes to going under the blade. They usually do 

it to appropriate problems and have a excellent awareness of the 

threats involved. In comparison, more females usually go 

through enhancing cosmetic functions to improve rather than 

appropriate their actual functions. China men keep a more 

cautious attitude towards medical procedures.  

 

VI. CONCLUSION 

      During this international journey across record and several 

major regions, the question arises that: what is generating the 

globalization of cosmetic surgery? European passions quickly 

starting countries’ marketplaces to  great media and company 

impact, especially in the wake of governmental oppression and 

austerity;  the frustration of pre-existing category, shade, 

competition, and sex tendency by hyper-consumerism;  the 

knowing of the elegance industry and international elegance 

pageants as an entrance to the "modern"  globe's stage; and the 

exercise of “Westernized” medical procedures becoming 

symbolic of  concepts of position, way up flexibility, and a team 

conversion to international citizenship. 

      Brazil. Russia, Indian and China suppliers and other 

countries’ medical procedures societies keep at the same time 

elevate both the free industry and  the sociocultural position of 

those whom the industry has traditionally served best. It is this 

cyclical  concession to the old position quo (conveniently 

packaged as “the modern”) that undermines any   long-term 

combined advantages that medical procedures methods seem to 

provide at first glance—such  as greater equality, opportunity, or 

more enfranchised nationwide and international citizenship. 

Accordingly,  this paper has shown that medical procedures is 

one of the earliest embodied symbols of the  imbalanced balances 

of energy among nations and their people, situated among old 

connections of  power as they compete in a new globalized 

economic system. 

      The popularity of medical procedures has put China suppliers 

among the top three nations, who are clients of this kind of 

surgery. There are more than 34,000 medical procedures 

organizations in China suppliers, such as healthcare centers, 

therapy centers and cosmetic beauty parlors. The quality of the 

support is both high-end and low-end. Private therapy centers are 

typically more costly than team healthcare centers. Risks 

definitely add to the expenses. The plastic surgery industry in 

China suppliers is improving at a speed that disregards 

regulations. The deeper aspect of this tale includes “firemen” 

who provide surgery in cosmetic beauty parlors in a “fly-by-

night” fashion. Celebrities are obvious examples of what can go 

incorrect. Singer Wang Bei died during a plastic surgery 

function. Former dancer Wang Baobao didn’t know when to stop 

and experienced over 170 functions. A hospital incorrectly made 

Fan Bingbing the resource of their plastic surgery 

advertisements. There is also the query on the values of plastic 

surgery as a whole. Is plastic surgery in China suppliers 

enhancing Oriental functions or misrepresentation them into 

European ones? 
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    Abstract- Low power consumption and smaller area are some 

of the most important criteria for the fabrication of DSP systems 

and high performance systems. Optimizing the speed and area of 

the multiplier is a major design issue. However, area and speed 

are usually conflicting constraints so that improving speed results 

mostly in larger areas. In our project we try to determine the best 

solution to this problem by comparing a few multipliers. 

The area and speed of the multiplier is an important issue, 

increment in speed results in large area consumption and vice 

versa. Multipliers play vital role in most of the high performance 

systems.  Performance of a system depends to a great extent on 

the performance of multiplier thus multipliers should be fast and 

consume less area and hardware. This idea forced us to study and 

review about the Booth’s Algorithm. 

 

    Index Terms- Partial Products, Booth Algorithm, 4-bit 

Multiplier, Multiplicand, Multiplier, and simulator. 

I. INTRODUCTION 

Multiplication in hardware can be implemented in two ways 

either by using more hardware for achieving fast execution or by 

using less hardware and end up with slow execution [3]. 
Traditional hardware multiplication is performed in the same 

way multiplication is done by hand: partial products are 

computed, shifted appropriately, and summed.  

This algorithm can be slow if there are many partial products (i.e. 

many bits) because the output must wait until each sum is 

performed. Booth’s algorithm cuts the number of required partial 

products in half. This increases the speed by reducing the total 

number of partial product sums that must take place. 

 

II. OBJECTIVE  AND PERFORMANCE CITERIA 

Our objective is to study about the performance of 

Combinational Multiplier and Booth multiplier using Simulator  

 

The performance of the any processor will depend upon its 

power and delay. The power and delay should be less in order to 

get a effective processor. In processors the most commonly used 

architecture is multiplier. If the power and delay of the multiplier 

is reduced then the effective processor can be generated [2]. 

Low power consumption and smaller area are some of the most 

important criteria for the high performance systems. Area of the 

circuit depends on the number of logic gates used in the circuit.  

III. COMBINATIONAL MULTIPLIER 

Combinational Multipliers do multiplication of two unsigned 

binary numbers. Each bit of the multiplier is multiplied against 

the multiplicand, the product is aligned according to the position 

of the bit within the multiplier, and the resulting products are 

then summed to form the final result. Main advantage of binary 

multiplication is that the generation of intermediate products is 

simple. 

If the multiplier bit is a 1, the product is an 

appropriately shifted copy of the multiplicand;  

If the multiplier bit is a 0, the product is simply 0[8].  

The design of a combinational multiplier to multiply two 4-bit 

binary number is illustrated below: 
 
   

 

A3 
A2 A1 A0 

   
B3 B2 B1 B0  

   
 

 
   

A3 .B0 A2 .B0 A1 .B0 A0 .B0  

  
A3 .B1 A2 .B1 A1 .B1 A0 .B1   

 
A3 .B2 A2. B2 A1 .B2 A0 .B2    

A3 . B3 A2 .B3 A1 .B3 A0 .B3     
 

 
S6 S5 S4 S3 S2 S1 S0  

If two n-bit numbers are multiplied then the output will be less 

than or equals to 2n bits [8]. 

 

A .Design of Combinational Multiplier 

A combinational circuit for implementing the 4-bit multiplier is 

shown in figure:  
Each of the ANDed terms is called a partial product. The 

resulting product is formed by accumulating down the columns 

of partial products, propagating the carries from the rightmost 

columns to the left. The multiplier will multiply two 4 bit 
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number

 
Figure-1 4x4 Combinational Multiplier 

The first level of 16 AND gates computes the individual partial 

products. The second- and third-level logic blocks form the 

accumulation of the products on a column-by-column basis. The 

column sums are formed by a mixture of cascaded half adders 

and full adders. In the figure, inputs from the top are the bits to 

be added and the input from the right is the carry-in. The output 

from the bottom is the sum and to the left is the carry-out. 

 

B.  Performance 

 

Combinational Multiplier gives more power consumption as well 

as optimum number of components required, but delay for this 

multiplier is larger. It also requires larger number of gates 

because of which area is also increased; due to this, 

combinational multiplier is less economical [6].Thus, it is a fast 

multiplier but hardware complexity is high.[5] 

IV. BOOTH’S ALGORITHM 

The algorithm was invented by Andrew Donald Booth in 1950 

while doing research on crystallography at Birkbeck 

College in Bloomsbury, London[3]. 

Traditional hardware multiplication is performed in the same 

way multiplication is done by hand:  

 partial products are computed,  

 shifted appropriately, and 

  Summed.  
 

This algorithm can be slow if there are many partial products (i.e. 

many bits) because the output must wait until each sum is 

performed. 

 Booth’s algorithm cuts the number of required partial products 

in half. This increases the speed by reducing the total number of 

partial product sums that must take place. 

A. Algorithm 

The multiplicand and multiplier are placed in the m and Q 

registers respectively.  

A 1 bit register is placed logically to the right of the LSB (least 

significant bit) Q0 of Q register. This is denoted by Q-1.  

A and Q-1 are initially set to 0.  

Control logic checks the two bits Q0 and Q- 1.  

If the two bits are same (00 or 11) then all of the bits of 

A, Q, Q-1 are shifted 1 bit to the right.  

If they are not the same and if the combination is 10 

then the multiplicand is subtracted from A and  

if the combination is 01 then the multiplicand is added with 

A. 

 In both the cases results are stored in A, and after the addition 

or subtraction operation, A, Q, Q-1 are right shifted. 

 

The shifting is the arithmetic right shift operation where the 

leftmost bit namely; An-1 is not only shifted into An-2 but also 

remains in An-1. This is to preserve the sign of the number in A 

and Q. The result of the multiplication will appear in the A and 

Q[7]. 

 

 
Figure-2 Design flow of Booth algorithm 

 

B. Design Of Booth Multiplier 

 

Booth's algorithm can be implemented in many ways. 

This experiment is designed using a controller and a 

http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/Andrew_Donald_Booth
http://en.wikipedia.org/wiki/Crystallography
http://en.wikipedia.org/wiki/Birkbeck,_University_of_London
http://en.wikipedia.org/wiki/Birkbeck,_University_of_London
http://en.wikipedia.org/wiki/Bloomsbury
http://en.wikipedia.org/wiki/London
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data path. The operations on the data in the data path 

are controlled by the control signal received from the 

controller. The data path contains registers to hold 

multiplier, multiplicand, intermediate results, and data 

processing units like ALU, adder/subtractor etc., 

counter and other combinational units 

 
Following is the schematic diagram of the Booth's multiplier 

which multiplies two 4-bit numbers in 2's complement of this 

experiment. 

 Here the adder/subtractor unit is used as data processing unit M, 

Q, A are 4-bit and Q-1 is a 1- bit register.  

M holds the multiplicand,  

Q holds the multiplier,  

A holds the results of adder/subtractor unit.  

The counter is a down counter which counts the number of 

operations needed for the multiplication. The data flow in the 

data path is controlled by the five control signals generated from 

the controller. These signals are load (to load data in registers), 

add (to initiate addition operation), sub (to initiate subtraction 

operation), shift (to initiate arithmetic right shift operation), dc 

(this is to decrement counter).  

The controller generates the control signals according to the 

input received from the data path. Here the inputs are the least 

significant Q0 bit of Q register, Q-1 bit and count bit from the 

down counter.[7] 

 

 
 

Figure-3 Schematic diagram of the Booth's multiplier which 

multiplies two 4-bit numbers in 2's complement 

 

C. Performance 
The method of Booth multiplication reduces the numbers of 

adders and hence the delay required to produce the partial sums . 

The high performance of booth multiplier comes with the 

drawback of power consumption. The reason is large number of 

adder cells required that consumes large power [5]. 

 

V. SIMULATION RESULTS 
 

 
Figure-4 combinational multiplier implementation on simulator 



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      387 

ISSN 2250-3153  

www.ijsrp.org 

 

FIGURE-5 GENERATED  WAVEFORM OF COMBINATIONAL 

MULTIPLIER. 

 

FIGURE-6   IMPLEMENTATION OF  BOOTH MULTIPLIER   ON 

SIMULATOR 

 

FIGURE-7  GENERATED WAVEFORM OF BOOTH MULTIPLIER 

VI. CONCLUSION 

It can be concluded that Booth Multiplier is superior in respect 

like area, Complexity. In booth multiplier number of gates is 

reduced and hence area of booth multiplier is less than 

combinational multiplier. However Combinational Multiplier 

gives optimum number of components required. Hence for less 

delay requirement Booth’s multiplier is suggested. 
Further work can be carried out on this project in the power 

estimation section and to improve the speed or to minimize the 

delay and power of multipliers. 

Booth Multiplier can be further extended to- 

 Modified booth multiplier  

 Radix -2 booth multiplier 

 Radix- 4 booth multiplier  
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Abstract- With the fast readying of latest wireless devices , the 

last decade has witnessed a growing demand for spectrum. 

However, the exploit spectrum assignment policy becomes a 

bottleneck for additional economical spectrum utilization, below 

that an excellent portion of the authorised spectrum is severely 

under-utilized. The inefficient usage of the restricted spectrum 

resources urges the spectrum restrictive bodies to review their 

policy and begin to hunt for innovative communication 

technology which will exploit the wireless spectrum in an 

exceedingly additional intelligent and versatile approach. The 

construct of psychological feature radio is planned to handle the 

difficulty of spectrum potency associated has been receiving an 

increasing attention in recent years, since it equips wireless users 

the aptitude to optimally adapt their operational parameters per 

the interactions with the encircling radio atmosphere. There are 

several vital developments within the past few years on 

psychological feature radios. This paper surveys recent advances 

in analysis associated with psychological feature radios. the 

basics of psychological feature radio technology, design of a 

psychological feature radio network and its applications ar 1st 

introduced. the prevailing works in spectrum sensing ar 

reviewed, and vital problems in dynamic spectrum allocation and 

sharing ar investigated thoroughly 

 

Index Terms- Cognitive radio, spectrum sensing, sensing 

techniques 

 

I. INTRODUCTION 

ognitive Radio could be a paradigm that has been planned so 

the frequency spectrum are often higher utilised. The formal 

definition for psychological feature Radio is given as[1]            

      “Cognitive Radio could be a radio for wireless 

communications within which either a network or a wireless 

node changes its transmission or reception parameters supported 

the interaction with the setting to speak effectively while not 

busy with the authorised users.” 

      If the frequency vary from forty megahertz to a thousand 

megahertz is rigorously determined in figure 2-1 then this vary 

are often classified into three sub-categories (i) Empty bands 

most of the time, (ii) part occupied bands (iii) engorged Bands. 

the most class of interest for the psychological feature radio users 

is that the 1st class within which the barely used or empty bands 

area unit classified. In common person terms psychological 

feature radio is nothing however a strategy whereby the primary 

class of the frequency vary is used at the employment for 

unauthorised users in such the simplest way that interference to 

the authorised users is reduced. 

 
Figure 1.1: Spectrum Utilization [3] 

 

      In order for the unaccredited or secondary users to use the 

licenced spectrum there are several things that ought to be taken 

care of prior to like 

       Scanning the frequency spectrum for the invention of 

various empty bands. 

       choosing the most effective offered band. the choice will 

be done on the idea of the secondary user’s application frequency 

demand. 

       Before transmission on the chosen band the ability level 

ought to be maintained specified it provides borderline 

interference to alternative users. conjointly the ability level will 

be therefore adjusted on have most variety of secondary users 

within the band of interest. 

       betting on the gap and therefore the error performance 

demand the modulation theme used will be varied. Lower 

knowledge rates will be achieved victimization low order 

modulation schemes like QPSK whereas 64-QAM permits one to 

attain higher knowledge rates. 

       Spectrum sharing ought to be allowed so alternative 

secondary users can even access the empty bands. 

       Even when the start of the transmission the bands should 

be unendingly checked for any primary user coming into to 

transmit during this vary. If so, then the secondary users ought to 

 

Spectrum sensing- 

Concept of two hypotheses (Analytical Model) 

      Spectrum Sensing could be a key part in psychological 

feature radio network. really it's the foremost step that needs to 

be performed for communication to require place. Spectrum 

sensing may be merely reduced to an identification drawback,  

sculpturesque as a hypothesis check [2]. The sensing 

instrumentation should simply 

C  
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decide between for one in every of the 2 hypotheses:- 

 

H1: x(n) = s(n) + w(n)  

      H0: x(n) = w(n) 

where ‘s(n)’ is that the signal transmitted by the first users. 

‘x(n)’  the signal received by the secondary users. 

‘w(n)’ is that the additive white Gaussian noise with variances 

 

Thus for the 2 state hypotheses numbers of vital cases are:- 

      H1 seems to be TRUE just in case of presence of     primary 

user i.e. P(H1 / H1) is thought as Probability of Detection (Pd). 

      H0 seems to be TRUE just in case of presence of primary 

user i.e. P(H0 / H1) is thought as likelihood of Miss-Detection 

(Pm). 

      H1 seems to be TRUE just in case of absence of primary user 

i.e. P(H1 / H0) is thought as likelihood of warning (Pf). 

 

Function of Cognitive radio- 

       Spectrum sensing and Analysing: confirm that portion of 

the spectrum is offered and discover the presence 

of licenced users once a user operates in a very licenced band. 

       Spectrum management and Handoff: selects the most 

effective out there channel (frequency) for communication. 

       Spectrum sharing and Allocation:  coordinates truthful 

spectrum access to the present channel with different users. 

       Spectrum mobility: Vacate the channel once a licenced 

user is detected whereas still maintaining seamless 

communication necessities throughout the transition to an 

improved piece of spectrum 

 

 Classification of spectrum sensing techniques 

1  Energy Detector- 

      It is a straightforward detector that detects the whole energy 

content of the received signal over specific time length. it\'s the 

subsequent components:- 

       Band-pass filter -- Limits the information measure of the 

received signal to the band of interest. 

        Squares Law Device – Squares every term of the received 

signal. 

       Summation Device – Add all the square values to calculate 

the energy. 

      A threshold worth is needed for comparison of the energy 

found by the detector. Energy bigger than the brink values 

indicates the presence of the first user. The principle of energy 

detection is shown in figure 1.2. The energy is calculated as 

 

 
Figure 1.2: Principle of Energy Detection 

Pros:- 

       No previous information of the first user’s signal needed. 

       process and implementation quality low. 

Cons:- 

       Poor performance below low SNR conditions. 

       No correct distinction between primary users and noise. 

       problems associated with choosing a correct threshold   for 

comparison functions 

 

II. MATCHED FILTER TECHNIQUE 

      The Matched Filter Technique is extremely vital in 

communication because it is AN optimum filtering technique that 

maximizes the signal to noise ratio (SNR). it is a linear filter and 

previous knowledge of the first user signal is extremely essential 

for its operation.  Operation performed is adore a correlation. The 

received signal is convolved with the filter response that is the 

reflected and time shifted version of a reference signal. The 

figure 1.3 is ouline of its function. 

 

 
Figure 1.3 Principle of Matched Filter operation 

 

Pros:- 

       optimum detector because it maximizes the Signal to noise 

ratio 

       The sensing time is low as compared to alternative 

detectors but more than waveform based detector. 

 

Cons:- 

       needs previous data of the first user signal. 

       procedure quality is high as compared to alternative 

detectors. 

       Since the necessity is for big range of receivers therefore 

completely different algorithms ought to be evaluated and so 

power consumptions is massive 

 

III. WAVEFORM BASED SENSING 

      This type of sensing makes use of Preambles, pilot carrier 

and spreading sequences .These square measure other to the 

signal advisedly as data of such patterns facilitate in detection 

and synchronization functions. Preambles square measure set of 

patterns that square measure sent simply before the beginning of 

the data sequence whereas mid-ambles square measure 

transmitted within the middle of knowledge. The additional the 

length of these glorious patterns, additional are going to be the 

accuracy of the detection. 

      The figure 1.4 highlights the most purposeful units of  

detector. The received signal is correlated with the celebrated 

patterns. The output of the correlator is compared with a 

threshold. In case the received signal is from the first users then 

it should have the celebrated patterns and so the correlation are 

going to be quite the edge or the case are going to be opposite 

just in case of noise 
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Figure 1.4: Waveform Based Sensing Method outline 

Pros:- 

       The sensing time needed for the wave form based mostly 

detector is low as compared to energy detector. 

       it\'s additional reliable than energy detector. 

 

Cons:- 

       Higher accuracy needs a extended length of the proverbial 

sequences which ends up in lower potency of the spectrum. 

 

IV. WAVELET BASED SENSING 

      A transition in frequency of an indication leads to edges 

within the frequency spectrum. This property may be terribly 

useful in detection algorithms. The waveband is sub-divided into 

variety of sub-bands every characterised by its own changes in 

frequency. The moving ridge rework is completed on these sub-

bands to assemble the data regarding the irregularities or 

transitions. moving ridge rework is applied and not standard 

Fourier rework as moving ridge rework offers the data regarding 

the precise location of the various frequency location and 

spectral densities. On the opposite hand Fourier rework is merely 

ready to show the various frequency parts however not the 

placement. 

      The working principle [4] is illustrated in figure 1.5.the 

complete frequency vary is split into sub-bands. rippling rework 

is applied to every of those sub-bands. The spectral densities of 

all the sub-bands ar hunted for edges that represent transition 

from empty to occupied band. The presence of a grip indicates 

the presence of primary user within the band 

 

 
Figure 1.5: Principle of Wavelet Based Sensing 

 

Pros:- 

       Implementation price is low as compared to multi-taper     

primarily based sensing technique. 

       It will simply adapt to dynamic PSD structures. 

 

Cons:- 

       so as to characterize the whole information measure higher 

sampling rates is also needed 

 

V. MULTIPLE ANTENNA BASED SENSING 

      Wireless transmissions via multiple transmit and receive 

antennas, or the thus referred to as multi input multi output 

(MIMO) systems have gained sizeable attention throughout 

recent times. MIMO systems typically use sensing schemes 

supported the Eigen values[5]. 

      In order to perform sensing for MIMO systems 2 basic steps 

ar followed:- 

       planning of the check statistics that is obtained exploitation 

the chemist values of the co-variance matrix of the sample 

values. during this technique 2 algorithms ar typically used, one 

being the utmost chemist worth detection and therefore the 

alternative being condition range detection. 

       account of the chance density perform (PDF) of the check 

statistics or chemist values so sensing performance is quantified 

 

Pros:- 

       It doesn\'t need previous information of the received signal 

characteristics. 

       Since identical signal is received through multiple ways 

the noise power uncertainty is removed. 

 

Cons:- 

       Use of multiple antennas will increase the value of the 

detector. 

       The quality of detector is additionally exaggerated. 

 

Cyclostaionary based sensing- 

      Nature has its approach in such a way that several of its 

processes arise thanks to periodic development. Examples 

embody fields like astronomy whereby the cyclicity is thanks to 

the rotation and revolution of the planets, weather of the world 

thanks to periodic variation of seasons[6] 

      In telecommunication, radiolocation and measuring 

instrument fields it arises due to modulation. It might be that 

every one the processes don\'t seem to be periodic perform of 

your time however their applied math options indicate 

periodicities and such methodes square measure known as cyclo-

stationary process. For a method that\'s wide sense stationary 

Associate in Nursingd exhibits cyclo-stationarity has an auto-

correlation function that is periodic in time domain. currently 

once the auto-correlation perform is distended in term of the 

series co-efficient it comes out that the perform is barely smitten 

by the lag parameter that is nothing however frequency. The 

spectral elements of a good sense cyclostationary process square 

measure utterly unrelated from one another. The series 

enlargement is known as cyclic auto-correlation perform (CAF) 

and therefore the lag parameter i.e. the frequencies is given the 

name of cyclic frequencies. The cyclic frequencies square 

measure multiples of the reciprocal of period of cyclo-

stationarity. The cyclic spectrum density (CSD) that is obtained 

by taking the Fourier remodel of the cyclic auto-correlation 

perform (CAF) represents the density of the correlation between 

2 spectral elements that square measure separated by a amount 

capable the cyclic frequency. 

 

Pros:- 

       Works well for low SNR conditions. 

       it\'s the aptitude to tell apart between primary user and        

noise. 

       It will differentiate between differing types of signals 

 

Cons:- 



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      392 

ISSN 2250-3153  

www.ijsrp.org 

       Since all the cycle frequencies ar calculated that the 

machine complexness is above energy detector. 

 

 

 

VI. CONCLUSION 

      In this paper, we've projected a review paper supporting 

psychological feature radio network associated with spectrum 

sensing techniques. It delineate the four primary functions of a 

psychological feature radio: spectrum sensing, spectrum 

management,spectrum sharing, and spectrum quality. 

Subsequently during this paper we have a tendency to area unit 

focusing over spectrum sensing techniques as well as completely 

different approaches used for accessing authorized  spectrum by 

secondary user. Finally we have a tendency to propose a 

compared graph between cooperative and non-cooperative 

sensing technique on the premise of their ability to acknowledge 

or sense primary user with SNR of Received Signal. 
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Abstract- Human motion detection and analysis is currently an 

important area of research, motion analysis help us to solve many 

problems. An Automated Video Surveillance Model is presented 

in this paper. The model which I proposed is capable of detecting 

and monitoring people in both environments Indoor and outdoor. 

The Model is capable to find out the Suspicious and Non-

Suspicious activities. It also detects multiple peoples in video and 

monitoring their activities. Moving targets are detected and their 

boundaries extracted, we use star skeletonization technique with 

the adaptive centroid point to create human skeletons. In this 

paper we use HMM-based methodology for action recognition. 

In our proposed method, a series of star skeletons is generated 

according to action over time. Then, time-sequential images 

frame is converted into a feature vector sequence and the feature 

vector is translated into sequence of symbols after that we use 

Neural Network for action recognition which represents the 

particular action in Suspicious and Non-Suspicious category. We 

design a codebook of posture, which contains representative star 

skeletons of various human action types and define a star 

distance to find out the similarity between feature vectors. Each 

and every sequence of feature vector is matched against the 

codebook and Neural Network after that Symbol is assigned to 

the most similar. Then the time-sequential images or frames are 

converted to a sequence of symbol posture by this, we easily 

categorize the actions. 

   

    Index Terms- Moving target, Star skeleton, Action 

recognition, HMM, Neural Network. 

1. INTRODUCTION 

Recognizing human activities from video is important 

applications of computer vision. This application is very useful 

for video surveillance, human-computer interface, industry, 

academia, security agencies, consumer agencies, and the general 

populace as well [1]. The classification of human actions has 

remained a challenging problem of the sheer amount of 

variations in the imaging conditions (view-point, illumination 

etc.) and attributes of the individual and therefore captures the 

local appearance and motion information. Methods based on 

local features or interest points have shown a promising result in 

action recognition. Most of the approaches described above 

advocates the use of single features of human action 

classification [2] [3]. In this paper, we propose a non-model-

based algorithm to recognize human activity. In the proposed 

algorithm, we segment each frame of the input video into 

foreground and background regions. Morphological operations 

are applied to the foreground regions to fill holes, remove noise, 

and ensure connectivity [4]. Background subtraction is a widely 

used approach from detecting moving objects of videos from 

static cameras. Thinking of the approach is that of detecting the 

moving objects of the difference between the current frame and a 

reference frame, often called the “background model” or 

“background image”. As a baric, the background image must be 

a representation of the scene of no moving objects and must be 

kept regularly updated so as to adapt to the varying luminaries 

conditions and geometry settings [5][6]. We use the Neural 

Network for classify the particular action [9] [10] [11]. More 

complex models have extended the concept of “background 

subtraction” beyond its literal meaning. Background subtraction 

(BS) is a “quick” way of localizing moving objects. The “star” 

skeleton consists of only the gross extremities of the target joined 

to its centroid in a “star” fashion [7] [8]. HMM is a type of 

stochastic state transit models. By HMMs we generate the 

codebook and we use Neural Network for action recognizes [12] 

[13] then we relate them to their use for automatic pattern 

recognition.                                        

 

2. Proposed Method 

This system architecture consists of three parts: 

1. Feature Extraction 

2. Mapping features to symbols  

3. Action recognition 

 

                           2.1 Feature Extraction  
 

In the Feature Extraction phase we follow the three steps which are:-  

                                  

                Figure-1 Process flow of Feature Extraction  
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2.1.1 Foreground Segmentation 

Foreground Segmentation is a common approach from 

discriminating moving objects of   the Video. By removing the 

foreground from the background we got the Objects [1]. 

                           2.1.2       Border Extraction 

For finding the Border of the Object we follow the step of figure-

2. According to the algorithm first we Binaries the frame then we 

perform Dilation and Erosion by this any small holes in the target 

is removes and it smoothes out any interlacing anomalies [8]. 

After the target has been cleaned, its outline is extracted and we 

got the border of the target. 

                        
 

     Figure-2 Process flow of border Extraction of target  

2.1.3   Star Skeleton 

Star skeleton is a very useful approach to find out the stricture of 

any object. Using the skeletonization approach, no such models 

are required, so the method can be applied to other objects like 

animals and vehicles. 

 The centroid of the image boundary (X, Y) is 

determined. 

               
Where (X, Y) is the average boundary pixel position, Na 

is denoted the number of boundary pixels, pixel on the 

boundary of the target (Xi, Yi). 

 The distances D from the centroid (X, Y) to each border 

point (Xi, Yi) are calculated. 

       
 

 Di is expressed as a one dimensional discrete function of  

D. This function is periodic with period Na. Di is 

smoothed for noise reduction. This can be done using a 

low pass filtering or linear smoothing filter in the 

Fourier domain. 

 Local maxima of Di are taken as extremal points, and 

the “star” skeleton is created by joining them to the 

target centroid (X, Y). By finding zero-crossings of the 

difference function Local maxima are detected. 

               
By this “star” skeleton is illustrated. 

                                         

 Advantages of star skeletonization 

 It is not iterative and is, therefore, 

computationally cheap. 

 It also explicitly provides a mechanism for 

controlling scale sensitivity. 

 It relies on no a priori human model. 
 

2.2 Mapping Features to Symbols or Training 
                                                     

 
 

Figure-3 Process flow of border Mapping Features to Symbols or 

Training 

 

2.2.1 Feature Extraction 

 

A series of Human action postures is composed of time. 

Boundary shape technique is the effective way to represent the 

posture of human action. However, to describe a human posture 

using the whole human contour is inefficient since each border 

point is too much similar to its neighbor points. Principle 

Component Analysis techniques are used to reduce the 

redundancy, due to matrix operations it is computational 

expensive. On the other hand, to represent posture simple 

information likes human height and width may be used [7]. To 

describe a posture consequently features must be extracted. 
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Human skeleton seems to be a good selection. For 

skeletonization there are many standard techniques such as 

distance transformation and thinning. These techniques are 

computationally expensive and highly susceptible to noise in the 

target boundary. 

 

2.2.2 Mapping features to symbols  

 
HMM is applying to time-sequential video, the symbol sequence 

is generated by extracted feature sequences of latter action 

recognition. This is accomplished by Vector Quantization 

technique. 

 

 Hidden Markov Models (HMM) 

HMMs are a type of stochastic state transit model. This treat                  

discrete time sequences as the output of a Markov process whose 

states cannot be directly observed [12] [13].  

 
 

Suppose that n = 5, then we have to collect statistics for 3
(5−1)

 = 

81 past histories. Therefore, we will make a simplifying 

assumption, called the Markov assumption: 

 

For a sequence {q1, q2... qn} 

 

P (qn|qn−1, qn−2... q1) = P (qn|qn−1).  

 

For first order Markov models we can use these probabilities to 

draw a probabilistic finite state Automaton. We say that the 

probability of a certain observation at time n only depends on the 

observation qn−1 at time n − 1. 

An HMM which has ‘n’ states Q={ q1, q2,... qn } and ‘m’ output 

symbols V={v1,v2,…….. ,vm  } . 

n=3 and m=3 is shown in Figure. Let the state at time t be st. 

Now the NxN state transition matrix A is 

A= {aij | aij = Pr (st+1 = qj | st = qi)}, where aij is the probability of 

transiting from state qi to state qj. 

The NxM state output probability matrix B is 

B= {bj (k) | bj (k) = Pr (vk | st =qj)}, where bj (k) is the probability 

of output symbol   vk at state qj. 

The initial state distribution vector π is 

π = {πi | πi = Pr (s1 = qi)}  

 

Recognition based on HMM involves two parts: 

1. Training a model 

2. Computing. 

By trained each model it’s become generates the symbol patterns 

for its training data. Appling the standard Baum-Welch algorithm 

we can perform training.       

                  

                 
Figure-4 A full connected HMM with three states and three 

Outputs 

 

 Vector Quantization 

For vector quantization, codeword’s gj ∈ R
n
 represents the 

centers of the clusters of the feature R
n
 space. It’s required in 

centers of the clusters. Codeword gj is assigned to symbol vj. 

Consequently, the size of the code book is equal to the 

number of HMM output symbols. Each feature vectors fi 

transformed into the symbol that assigned to the codeword 

nearest to the vector in the feature space. This means fi is 

transformed into symbol vj if j=arg minj d (fi, gj) where d(x, 

y) is the distance between vectors x and y. 

 

2.2.3 Train Specific Action Model 

The concept behind using the HMMs is to develop a model for 

all of the actions that we want to recognize. For each action 

HMMs give state based representation. The number of states was 

determined. Further we calculate the probability P (O |λ
i
) by 

training each action model. We generate the observation posture 

sequence O, for probability of model λ
i
.  

 

2.3 Action recognition 

For the action recognition we use the following model which is 

shown in the figure-5.  
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2.3.1 Classification  

 
In the classification phase we us the neural network to separate 

suspicious and non-suspicious human posture. Figure-6 show the 

structure of neural network which used for classify the particular 

action [9] [10]. 

 

 
       Figure-6 The neural network used for classification 

 

 
 

Figure-7 show the process flow of recognizing the specific action 

 

 

3. Data Set Used 

 
3.1 KTH Data Set:- 

 

In this Data set we have used the 40 different type’s video like 

walking, jogging, running, boxing, waving and clapping etc of 10 

subjects. All the videos are capture in the standard condition. 

 

 

                   

3.2 BBDU Data set 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the BBDU Data set we have 30 videos of 5 subjects. They 

perform exercise, walking, sit up and sit down etc.  

   

 

4. Result and Discussion 

With the above approach, we have taken 30 videos of KTH data 

set with 10 subjects and classified 17 videos into suspicious and 

13 videos into Non-Suspicious category. In BBDU Data Set we 

have taken 13 videos with 5 subjects and classified 7 videos into 

suspicious and 8 videos into Non-Suspicious category. After 

matching this BBDU Data Set with KTH Data Set, we observed 

that the results are quite similar under a test condition. Detailed 

analysis is represented in Matrix Form in Table 1.  

 

Table 1 : Matrix for recognition of testing data of BBDU Data                          

Set 
 Sit up Sit 

down     

Exercise Walking Running Jump 

Sit up 12 1 0 0 0 0 

Sit 

down     

1 11 0 0 0 0 

Exercise 0 0 13 0 0 0 

Walking 0 0 0 13 2 0 

Running 0 0 0 0 10 0 

Jump 0 1 0 0 1 13 

 

5. Conclusion and Future Work 

 

In above proposed model we take the Star Skeleton approach for 

feature extraction because it is not iterative therefore, it was 

computationally cheap. It also explicitly provides a mechanism 

for controlling scale sensitivity. It relies on no a priori human 

model.HHM and Neural Network is use for recognition which 

represents the particular action in Suspicious and Non-Suspicious 

category. In KTH Data Set 98% accuracy is reported in test 

condition, in our mechanism we have reported 95% accuracy, 

whose detailed analysis is represented in table-1.In this paper we 

work only on single subject in different condition but in the 

feature we take HHM and Neural Network for recognizing 

various actions of multiple people in a single video. 

 

Sit up           Sit down    Exercise  Walking 
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Abstract- Moodle is a online E-learning management system 

Which is adopted globally by various colleges, Universities and 

Organization to enhance online learning [1]. Online learning 

Management systems offer elementary tools to share course 

Materials to communicate with students, collect assignments and 

manage grades. Moodle was designed to support a additional 

cooperative and participative teaching and learning atmosphere 

than different learning management systems. Authors aim to 

Implements the design and development of E-learning LMS 

based on Moodle which is designed for a category in which there 

are three courses program. The system is intended to be 

dependent on the availability of the graduate/postgraduate, 

administrative and scientist is dependent on Moodle open-source. 

In this paper authors have mainly focused on Customization and 

implementation of LMS Moodle. 

 

Index Terms- LMS, E-Learning   

 

I. INTRODUCTION 

he word Moodle is an acronym for Modular Object-Oriented 

Dynamic Learning Environment: Moodle is a license free 

open-source software platform. The systems which involved with 

E-Learning also call it as Learning Management System (LMS) 

as shown in Fig.1 or Virtual Learning Environment (VLE). 

Moodle is designed to help educators and content experts to 

create online courseware with opportunities for rich interaction. 

Its open source license and modular design allows content 

experts to develop additional functionality. Development of this 

E-Learning platform is undertaken by a globally diffused 

network of commercial and non-commercial users, spearheaded 

by the company based in Perth, Western Australia. E-learning 

provides the opportunity for student to interact electronically 

with each other as well as with their teachers. This interaction 

can be via e-mail or on discussion board or in chat rooms. 

Though recognizing that the world at large will persist to use 

language and terminology in different ways, so the term of 

Learning Management System (LMS) is used to refer the on-line 

interactions for a variety of kinds that take place between 

students and teachers. There are many software systems available 

that provide LMS systems. This software is available in both 

forms, commercial and open source software (OSS). Moodle is 

one of the systems that have been increasingly gaining 

worldwide popularity in E-learning system. 

      The open source teaching management, LMS Moodle has 

been adopted by many people and organizations around the 

world because it offers a tightly integrated set of tools said to be 

designed from a social constructive perspective[3]. Moodle has 

been developed under the general public license and many of its 

components were developed without a specific design 

      Documentation including its security services. Moodle as 

Modular Object-Oriented Dynamic Learning Environment soon 

imposed itself as best solution and is becoming one of the most 

common used learning management system. Data obtained from 

official Moodle statics sites confirms the mentioned fact Moodle 

has an ability of tracking the learner’s progress, which can be 

monitored by both teachers and learners. This fact implicitly 

includes both security and privacy threats and makes Moodle 

vulnerable system. 

 

 
Fig .1 LMS Moodle 

 

II. LEARNING MANAGEMENT SYSTEM (LMS) 

      LMS(Learning Management System) as shown in Fig.2 is 

defined as interactive learning in which the learning content is 

available online and provides automatic feedback to the students 

learning activities. While recognizing that the world at large will 

continue to use terminology in different and often ambiguous 

ways, the term of LMS is used here to refer to on-line 

interactions of various kinds including on-line learning that takes 

place between learners and instructors. The most widely adopted 

accession to e-education is the form of Learning Management 

System (LMS), which is the basis for a reliable e-learning 

platform and complies with standards and best practices 

recommended by respectable educational and corporate 

stakeholders. Modern trends and best practices in education 

require usage of courseware tools in order to support the teaching 

and learning processes, as well as efficient assessment. 

 

T  
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Fig. 2 LMS Moodle 

 

III. MOODLE FOR E-LEARNING 

      Moodle (Modular Object-Oriented Dynamic Learning 

Environment) is largely associate Open supply e-learning 

platform. Moodle could be a Course Management System 

(CMS), a code package designed to assist educators to make 

quality on-line courses[2]. Such E-learning systems area unit 

typically conjointly known as Learning Management Systems 

(LMS) or Virtual Learning Environments (VLE). Moodle 

presents a wonderful platform for resources and communication 

tools. It was created by Martin Dougiamas, a scientist and 

educator UN agency deeply believes that a CMS ought to be 

created by an educator associated not by an engineer. To run, 

Moodle should 1st be put in on a main server; associate 

administrator configures the settings to alter access through user 

names and passwords. The user accesses Moodle through the 

Internet because it is net based mostly and doesn’t ought to 

install anything domestically. Moodle is written in php with 

associate SQL database. Moodle has updates put in from time to 

time and so it’s regularly being changed and increased. Moodle 

may be a template-based system to that content should be added. 

 

 
Fig. 3 Home Page-1 

 

 

 
Fig.4 Home Page-2 

 

 
Fig.5 Course Wise Page-1 

 

 
Fig 6 . Course Wise Page-2 

 

      This makes Moodle´s interface terribly intuitive and allows 

for straightforward navigation. The total page is given during a 

format. It’s arranged move into tiny blocks and arranged around 

sections following a subject or weekly define. Each section has 

its own tools like lessons, quizzes, assignments, and forums. All 

http://ijsrp.org/
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blocks on a page will be individually organized, and therefore the 

components inside every section can be simply enraptured 

around or be hidden. 

 

IV. E-LEARNING MODELS 

 
Fig 7. Course Registration Page 

 

Self Learning 

      This model is very helpful for reducing requirements for 

trainers/teachers/tutors. 

 

Supported Self Learning 

      Supported self-learning can be particularly suitable for online 

adult learning, where it is important to provide tailored paths and 

the tutor intervenes as a counselor 

 

Virtual Class 

      Such a model corresponds to the classroom in the traditional 

sense 

 

Collaborative Learning 

      This model corresponds to the one of a class involved in 

project work activities 

 

 
Fig 8. Moodle Home Page 

 
Fig. 9. LMS Moodle System Architecture 

 

V. TECHNICAL REQUIREMENTS 

      Project required Moodle/PHP, Flashplayer, MySQL(5.0), 

Apache tomcat, Window XP, Dreamweaver, Adobe Photoshop, 

HTML, CSS, Java Script, Ajax which is an powerful Learning 

Management System (LMS).Moodle LMS has several features 

considered typical of an e-learning platform, plus some original 

innovations. Moodle can be used in many types of environments 

such as in education, training and development, and business 

settings . 

 

Hardware Interface 

– CPU 1 GHz or higher Processor clock speed (Intel 

Pentium / Celeron Family / AMD K6 / Athlon / Duron or other 

– Compatible Processors) 

– Ram 128 MB 

– Free Disk space 4 GB 

– Super VGA (800*600) adaptor 

Client Side 

– Operating System : Windows 2000 / XP 

– Moodle/PHP 

– Language : HTML, PHP 

– Database : MYSQL Server 5.3 

– Browser : Internet explorer or Compatible Browser 

 Server Side 

– Operating System: Windows 2000/XP (Unicode Enabled) 

– Browser : Internet explorer or Compatible Browser 

– Moodle LMS uses APACHE Tomcat as the application 

server 

– MySQL as database server 

Communication Interface 

– Microsoft Internet Explorer, Mozilla Firefox or any 

other popular web browser. 

– HTTP communication standard will be used. 

 

VI. CUSTOMIZATION OF MOODLE 

      Authors have presented the customization of Moodle. Fig.3 is 

showing the course home page of customized moodle and Fig.8 

is giving an idea about the Moodle Home Page. 
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Home Page 

      Making of this web portal, where we enter the whole desired 

information regarding e-learning courses on e-security. From this 

user can easily access the courses  

 

Course Wise Page 

      As shown in Fig (5,6) This program consist of 3 course, this 

one is the 1
st
 course of the program, which is basically for the 

Students group graduates and post graduates students where we 

provide understanding of e-secuirty measures/ solutions available 

and their usages. 

 

Registration Page  

      Here the user can register yourself to access the course, after 

registration an enrollment key should be provide to the users, 

where user can easily access their courses.This Fig.7. Shows: 

 

VII. ARCHITECTURE 

      Fig 9. Shows the architecture of LMS Moodle 

 

VIII. FUTURE SCOPE 

      The future scope of LMS Moodle is in the area of academic 

research and Modern E-Learning platforms. In the upcoming 

future there will be challenge to create more secure and reliable 

E-Learning environment platform which can accommodate larger 

no of users and bulky traffic and can provide advance services. It 

is essential to remove all the security flaws of the LMS Moodle. 

We focus on the authentication attack. This work can be 

extended by addressing other security issues of the LMS Moodle. 

 

IX. CONCLUSION 

      Authors have done the customization and implementation of 

LMS Moodle. Moodle is such a successful open-source LMS and 

is widely adopted around the world. Developers can customize 

functionality for specific purposes on their demand. Moodle is a 

kind of E-learning system and it is now widely used all over the 

world by companies, independent educators, schools, institutes, 

universities and home schooling parents .It has great potential for 

creating a successful E-learning experience by providing an 

abundance of excellent tools that can be used to enhance 

conventional classroom instruction in any E-learning system. 

Authors aimed to discover the best and the most suitable choice 

of E-learning system. Authors have Succeeded in finding that 

optimal E-learning platform is LMS Moodle. 
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Abstract: In this research work of  Gas Metal Arc 

Welding(GMAW) show the effect of Current(A),Voltage(V),Gas 

Flow rate(L/Min) and Speed(M/Min) on Ultimate Tensile 

Strength(UTS) of st-37  low alloy steel material, In this 

Experiment we done Experiment by using L9 orthogonal Array 

to find out UTS and also perform confirmatory Experiment to 

find out optimal run set of current, voltage speed and gas flow 

rate. 

 

Index Terms- MIG Welding,L9 Orthogonal Array ,S/N ratio,ST-

37. 

I. INTRODUCTION 

MIG welding is also recognized by gas metal arc welding. It is a       

semi-automatic process by which the arc length and feeding of 

wire into the arc can be controlled automatically and operator 

skills required to positioning the gun at a correct angle and 

moving it along the seam at a controlled travel speed in the metal 

transfer depends upon modular and spray transfer.        In the 

1920’s, the basic  concept of GMAW was introduced but  it was 

not commercially available until 1948. primarily  it was 

considered to be, fundamentally, a high-current density, small 

diameter, bare metal electrode process using an inert gas for arc 

shielding. The application of this process was for welding 

aluminum and  As a result, the term MIG (Metal Inert Gas)  

welding was used and till now a days. Subsequent process 

developments included operation at low-current densities and 

pulsed direct current, application to a broader range of materials, 

and the use of reactive gases(particularly CO2) and gas mixtures. 

The commercial metals like carbon steel low alloy and high alloy 

steels , stainless steels , aluminum , copper , titanium , zirconium 

, nickel alloys can be welded by nuclear welding. By this process 

1-13mm thickness range weld joints can be possible in any 

welding positions. 

  In this process consumable flux cored continuous wire 

or metallic electrode of diameter 0.8-2.4mm wound in spool 

form is fed at a required present speed through a welding gun, it 

picks up electric current from copper contact tube which is 

electrically connected to the DC power source and a shielding 

gases like argon, helium, carbon dioxide,  carbon dioxide-argon 

mixture, argon-helium mixture. shielding gases are also use to 

cooled down the gun.  MIG welding is use to increase 

productivity and consistency of quality. 

 

 

 

 

 

 

Fig.1. Sample of automatic GMAW welding  

 

II. LITERATURE REVIEW 

 

M.Agka Khani et al. studied for the material IS 2062 ES250 

Mild steel and take input parameter as wire feed rate(W),welding 

voltage(V),nozzle to plate distance(N),welding speed (s) and gas 

flow rate (g) and the response was the relationships between the 

weld dilution and the five controllable input welding parameters 

such as wire feed wire, welding voltage, nozzle-to-plate distance, 

welding speed, gas flow rate. And it was found that among main 

input welding parameters the effect of wire feed rate is 

significant. Increasing the wire feed rate and arc voltage 

increases the weld dilution where as increasing the nozzle to 

plate distance the welding speed results in decreases weld 

dilution and gas flow rate did not affect the weld dilution[1].   

 

Gautam Kocher et al. studied for the material IS 2062 E250 

Mild Steel and take input parameter as welding speed variable 

while arc voltage(V),welding current(A),Wire feed 

rate(W),Distance between the nozzle and the plates are fixed and 

the response was the effect of weld speed on penetration and 

reinforcement. This study was undertaken with the objective of 

determining the effects of weld speed on the weld profile and 

dilution analysis of the MIG butt welds of IS2062 E250 A mild 

steel plates at constant wire speed rate and constant arc voltage 

and welding current[2]. 

 

S.R.patil et al. studied for the material AISI 1030 Mild steel and 

take input parameter as welding current,voltage,weld speed. The 

response was the signal-to-noise(S\N) ratio and 
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ANOVA(analysis of Variance) were used for optimization and It 

was found that tensile strength depends on welding speed. And 

the result show that by increasing the welding speed and 

decreasing the current increases the UTS of welded joint while 

voltage do not affect the weld strength[3]. 

 

Harshal k chavan et al. studied single pass corner joint are 

evaluated by FMEA by ANSYS covers varying heat input, 

welding speed on thermo mechanical response of weld mint after 

cooling down to the room temperature. From Results shows that 

heat input, welding speed has significant impacts on the 

response[4]. 

 

Ajit Hooda et al. studied for the material AISI 1040 Medium 

carbon Steel and take input parameter as welding 

voltage,current,wire  speed and gas flow rate and the response 

was RSM(Response Surface Methodology) for maximum yield 

strength of joint. The similar weld joint of AISI 1040 material 

was developed effectively with MIG welding with selected range 

of input variable parameters. The longitudinal yield strength is 

greater than the transverse yield strength[5]. 

 

 J.pasupathy et al. studied for the material AA1050 low carbon 

steel and take input parameter as welding current, welding speed, 

Distance of electrode from work piece and the response was 

Signal to Noise(S\N),ANOVA(analysis of Variance) for strength. 

The experiment value that is observed from optimal welding 

parameters, the strength & S/N ratio[6]. 

 

Miss Nihau Bhadauria et al studied for Experiments were 

conducted based on central composite face centered cubic design  

and mathematical models were developed for GMAW process 

parameters like voltage(V),welding speed(s) and gas flow 

rate(G).Using these models the direct effect of the process 

parameters on weld bead penetration were studied. And results 

shows that as penetration increases the strength of the weld[7]. 

 

H.J.Park et al. studied for Experiment on optimizing the 

wire,feed,speed against the welding speed for lap joint fillet weld 

of 1.6 mm aluminum alloy which is used for light weight car 

body and the response was for the same welding speed has wire 

feed speed increases the bead becomes wider and the bead cross 

sectional area is increases. As  wire feed speed increases the 

penetration changes from incomplete penetration to excessive 

melting. The objective function consist of the sum of the bead 

width, back bead width and bead cross section area for the 

objective function value 3 the weld quality is ideal[8]. 

  

A.R.Rahemanet et al. studied for Experiment on change in 

hardness, yield strength and UTS of welded joints produced in 

st37 grade steel his work focus on relationship between MIG 

welding variables and Mechanical Properties of st37 steel joint. 

The welding current and welding speed were fixed on 135 A and 

50 cm/min and effect of arc voltage on mechanical properties of 

weld metal was investigated[9] 

 

 

 

 

III. EXPERIMENTAL PROCEDURE 

 

For the research purpose on MIG welding we have chosen the 

material ST37 after experiment work on different materials like 

MILD STEEL alloys, IS2062 E250, Low alloy steel etc. we get 

the our required material as st-37 which is low alloy steel. We 

fabricate 20 pieces into a dimensions of 100x75x6mm by laser 

cutting machine. Then we have made all the work pieces in to 

flate plate standard form with angle of 60
0 
. 

 

Then we had took two pieces and set it with maintaining a 

1.5mm root gap and then we had started penetration process with 

desired or selected current,voltage,wire feed rate,gasflow rate 

readings and done the experiment with the skilled worker in 

Truetzschler India pvt.ltd with the permissions and guidelines 

of the manager. 

Then we had done the all experiments and took readings and 

made the calculation and table  

 

Table 1. Levels of process variables 

 

Variables Unit Level1 Level2 Level3 

Current(A) Amp 110 120 130 

Voltage(V) Volt 21 22 23 

Welding 

speed(G) 
M/Min 4.5 5.5 6.5 

Gas flow 
rate(L/Min) 

L/Min 8 9 10 

 

Table 2 Experimental layout using L9 orthogonal array 

 

Current(A) 
GAS FLOW 

RATE(L/MIN) 
VOLTAGE(V) SPEED(M/MIN) 

110 8 21 4.5 

110 9 22 5.5 

110 10 23 6.5 

120 8 21 5.5 

120 9 22 6.5 

120 10 23 4.5 

130 8 21 6.5 

130 9 22 4.5 

130 10 23 5.5 

 

In the welding experiments, we are used ER70S-6 with 0.9 mm 

diameter. The work pieces consisted of ST-37 Low alloy steel 

with thickness of 6mm.The chemical composition (wt.%) of both 

base metal and electrode wire are given Table 3. 
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Table 3. chemical  composition (wt.%) of work material and 

electrode wire used 

 

Material C Si Mn P S 

ST-37 0.113 0.024 0.417 0.007 0.01 

Electrode C Si Mn P S 

ER70S-6 0.10 1.00 1.70 0.010 0.015 

 

3.1TAGUCHI'S DESIGN METHOD 

 

Taguchi technique is used to increases the output and reduced the 

cost of the products. The Taguchi Design is based on orthogonal 

array. Taguchi design recognizes the control factors to minimize 

the effect of Noise factor. Orthogonal array  helps to reduced the 

time and cost of the experiment. The Signal-to-Noise (S/N) Ratio 

which are log function of required output which is the objective 

function to be optimized.   

 

larger is better  

 

 S/N=-10*log(∑(1/Y
2
)/n) 

 

smaller is better 

 

 S/N = -10*log(∑(Y
2
)/n) 

 

where y = responses for the given factor level combination  

          n= no of responses in the factor level combination 

 

 

IV. RESULTS AND DISCUSSION 

 

In this research work the effect of input parameters on the 

Tensile strength were determine. 

 

Table 4. Experimental result for uts and s/n ratio 

 

Expt.No (I) (V) (S) (G) UTS(N/MM2) S/N Ratio 

1 110 21 4.5 8 400.05 52.0423 

2 110 22 5.5 9 454.25 53.1459 

3 110 23 6.5 10 427.75 52.6238 

4 120 21 5.5 10 437.16 52.8128 

5 120 22 6.5 8 434.78 52.7654 

6 120 23 4.5 9 434.33 52.7564 

7 130 21 6.5 9 213.41 46.5843 

8 130 22 4.5 10 420.33 52.4718 

9 130 23 5.5 8 436.83 52.8062 

 

The result show that among the input parameters the voltage 

affects the most and it was observed that gas flow rate do not 

affect the weld strength. Greater S/N ratio results to better 

Quality show the optimimum level   of process variables. 

 

Table 5. Response table for mean 

 

Level 
CURRENT 

(A) 
VOLTAGE 

(V) 
SPEED 

(M/MIN) 

GAS 
FLOWRATE 

(L/MIN) 

1 427.3 350.2 418.2 423.9 

2 435.4 436.5 442.7 367.3 

3 356.9 433 358.6 428.4 

Delta 78.6 86.2 84.1 61.1 

Rank 3 1 2 4 

 

 

Effect of current : In this experiment the major effect is 

produced by current & voltage it is most significant parameter 

among four  available. current at value of120A current we get the 

maximum s/n ratio of 52.8128 and ultimate  tensile strength of  

434.34(N/mm
2
). when the current is too low the molten metal 

fails to wet the joint surface and cause lack of fusion. with 

increasing current the melting rate of the electrode is increases.   
 

Effect of voltage:  In this experiment the major effect is 

produced by  voltage it is most significant parameter among four  

available. voltage at value of 22V  we get the maximum s/n ratio 

of 52.8128 and ultimate tensile strength of 434.34(N/mm
2
). this 

is a very important variable in MIG welding, mainly because it 

determines the type of metal transfer by influencing the rate of 

drop late transfer across the arc. the arc voltage to be used 

depends on the base metal thickness, type of joint, electro 

composition and size, shielding gas composition, welding 

position, type of weld and other factors    
 

Effect of speed: In this experiment the major effect is produced 

by  speed it is significant parameter among four  available. speed  

at value of 5.5(M/Min) speed we got maximum signal to noise 

ratio as 52.81. and at same Speed 5.5(M/Min)   we get maximum 

ultimate tensile strength of 434.34(N/mm
2
). the linear rate 

(express in cm/min or mm/sec) at which the arc moves around 

along the joint ,termed arc travel speed, affects weld bed size and 

penetration. with other variables kept constant, there is a certain 

value of travel speed at which the weld penetration is maximum. 

 
Effect of gas flow rate: At the value of gas flow rate of 

10(L/Min) we get better signal to noise ratio as 52.62 and at 

10(L/Min) Speed we get maximum ultimate tensile strength of 

434.34(N/mm
2
). It is a least affective variable among four of the 

parameters. 
 

V. CONCLUSIONS 

 

after the experiment we can say that the current and voltage as a 

input parameter create a significant effect .finally we got the 

confirmatory experiment at below range and got the optimum 

value of strength and s/n ratio. 
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Table 6 Confirmatory Test Range 

Current 
(A) 

Voltage 
(V) 

Speed 
(m/min) 

Gas flow 
rate(L/min) 

110 22 5.5 9 

 

Table 7 Confirmatory Test Result 

 

UTS(N/mm2) S/N ratio 

454.25 53.1459 

 

VI. ACKNOWLEDGMENT 

TRUETZSCHLER INDIA PVT.LTD ALLOW US TO PERFORM THE 

EXPERIMENT ON THE  MIG WELDING FOR ST-37 .THEY HAVE 

PROVIDED US MATERIAL, TOOLS, HELPERS, BEST GUIDELINE AND 

INFORMATION ABOUT MIG WELDING . 

 

6. REFERENCE 

 
[1] Gautam Kocher "EXPERIMENTAL ANALYSIS IN MIG WELDING WITH IS 

2062E250 A STEEL WITH VARIOUS EFFECTS"  International Journal of 
Advanced Engineering Technology,  April-June, 2012, 158-162 

[2] M. Aghakhani , E. Mehrdad, and E. Hayati "Parametric Optimization of 
Gas Metal Arc Welding Process by Taguchi Method on Weld Dilution" 
International Journal of Modeling and Optimization , August 2011,216-
220 

[3] S. R. Patil, C. A. Waghmare "OPTIMIZATION OF MIG WELDING 
PARAMETERS FOR IMPROVING STRENGTH OF WELDED JOINTS" , Patil et 
al, International Journal of Advanced Engineering Research and Studies, 
July-Sept., 2013,14-16 

[4] J.Pasupathy, V.Ravisankar "  PARAMETRIC OPTIMIZATION OF TIG 

WELDING PARAMETERS USING TAGUCHI METHOD FOR 
DISSIMILAR JOINT " International Journal of Scientific & Engineering 

Research, november-2013 

[5] Ajit Hooda, Ashwani Dhingra2 and Satpal Sharma" OPTIMIZATION OF MIG 
WELDING PROCESS 

[6] PARAMETERS TO PREDICT MAXIMUM YIELD STRENGTH IN AISI 
1040"International journal of Mechanical Engineering and Roboting 
Research, INDIA, October 2012,203-213 

[7] Mr. Harshal K. Chavan ,Mr. Gunwant D. ShelakIe ,Dr. M. S. Kadam 
"EFFECT OF HEAT INPUT AND SPEED OF WELDING ON DISTORTION IN 
MIG WELDING " international journal of industrial engineering research 
and development (IJIERD)" July-December (2012), 42-50 

[8] Neha Bhadauria Prof. R. S. Ojha" Optimization of Process Parameters for 

Weld Bead Penetration of IS2062 Mild Steel for GMAW Process Using 

Response Surface Methodology"  International Journal of Advanced 
Research in Computer Science and Software Engineering , October 

2012,349-353 

[9] A.R.Bahman and E.Alialhosseini "CHANGE IN HARDNESS,YIELD 
STRENGTH AND UTS OF WELDED JOINTS PRODUCED OF ST37 

GRADE STEEL " Indian journal of Science and Technology, Dec 2010. 

AUTHORS 

Correspondence Author – Utkarsh Shukla, 

ush.utkarsh@gmail.com, 9638239838 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      406 

ISSN 2250-3153  

www.ijsrp.org 

Warning System for European Redmite Using Beta 

Model 

Deepali Bhagat
a,
, Sushma Bhardwaj

b
, Atul Kumar Sharma

aϮ
 , Vinay Chopra

c 
, V. D Shivling

a
  

 
aCSIR-CSIO Chandigarh, India 

bRHRS Mashobra, Shimla, India 
cPunjab Technical University, Punjab, India 

ϮNIT Kurukshetra, Haryana, India. 

 
Abstract- European red mite is a serious problem of apple in 

Himachal Pradesh .At present more than 80 % orchards have 

been found infested with European red mite. It sucks cell sap 

from leaves which resulted into poor quality of fruits. Present 

studies were undertaken to see the effect of  environmental 

factors  e.g. temperature and relative humidity on the buildup of  

mite population  in the apple trees at RHRS, Mashobra.  The 

predicted optimum temperature and relative humidity was 

calculated by using Beta model is 21.45
o
C and <85% 

respectively. Since from the last few years regional observation 

and experimental database on prediction of pest attack on crop 

about infection index correspondence to above mentioned 

environmental parameters was prepared using software Microsoft 

EXCEL. After that from collected data a mathematical prediction 

model was developed using the MATLAB as software tool. A 

generalized form of Beta model was provided to best fit in the 

data. The value of R
2 

we observed for eggs and motiles was 82.8 

and 84.5 respectively. 

 

Index Terms- European red mite,   Beta model,   Protonymph,   

Deutonymph. 

 

I. INTRODUCTION 

he European red mite (Panonychus ulmi Koch) was first 

recorded in Oregon in 1911 and since then it became  

common in the United States and Canada. In India it was 

reported for the first time in 1974 from north western Himalayan 

region of Jammu and Kashmir, Himachal Pradesh on apple, 

peach, apricot and quince (Prasad, 1974). In Himachal Pradesh it 

was again observed in 1991 but appeared in epidemic form since 

1995 and at present more than 72% orchard have been found 

infested with European red mite (Bhardwaj and Bhardwaj, 2005). 

The European Red Mite undergoes three stages between egg 

hatching and adulthood. They are known as larva, protonymph 

and deutonymph. Adults as well as nymphs suck cell sap from 

leaves which turn dull green and finally turn bronze in colour. 

Heavily infested plants yield poor quality fruit in terms of colour 

and size which did not fetch good price in the market. Mite 

multiplication dependent on weather parameters like 

temperature, relative humidity and rainfall (Huffaker ,et.al. 

1969). 

      In the winter season the European red mite overwinters in the 

form of an egg stage. Eggs are usually laid on the lower side of 

the small branches and twigs. They are often found around the 

crevices of forks of two branches and other rough areas.  

Hatching of eggs is closely related to the bud development and 

also it occurs first when buds are in the tight cluster stage. Also 

the first summer egg can be found at petal fall or latest by fruit 

set. The development is most rapid in summer months along with 

high humidity as compared to spring and fall. The first 

generation generally requires 3 weeks to develop and on the 

other hand it takes 10 to 12 days for the summer generation to 

develop. European red mite population is affected by the 

environmental factors like temperature, relative humidity, 

rainfall, etc. Keeping in view the severity of the pes,t efforts have 

been made to develop a warning system so that control measures 

can be adopted well in time. From collected data on no. of 

eggs/motiles per leaf a mathematical prediction model was 

developed using the MATLAB as software tool. A generalized 

form of Beta model was provided to best fit in the data. The 

value of R
2 

we observed for eggs and motiles was 82.8 and 84.5 

respectively. 

 

II. MATERIALS AND METHODS 

      Experiment was  conducted  to study the effect of 

environmental factors on mite population on 15 to 20 years old 

apple trees cv. Oregon spur  in the orchard of   Regional 

Horticultural Research Station, Dr Y.S. Parmar University of 

Horticulture and Forestry at Mashobra (21 1 N,71 1 E; 2286m 

amsl), Shimla. A weekly fifty leaves were collected   randomly 

from each tree. Population of mite is determined by counting the 

number of motiles and eggs on dorsal as well as ventral surface 

of leaves under binocular microscope. Meteorological data on the 

temperature, humidity and rainfall were recorded on weekly 

intervals from the observatory at RHRS, Mashobra and their 

weekly averages were calculated. 

 

III. MODEL DEVELOPMENT AND DATA ANALYSIS 

      Regression analysis was used  in order to (i) determine if 

temperature, relative humidity and their interaction significantly 

affected the population of the mite in the form of the eggs and 

motiles and (ii) also in order to determine the functional form of 

the relationship between the number of eggs/leaves, disease 

severity and the controlled environmental variables. 

      The model which was evaluated by using the data is a 

generalized form of the Analytical Beta model. The Beta model 

can be written in the form: 

T 
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Y = αt
β
(1-t)

γ
H
δ
    (eq. 1) 

      in which Y is defined as severity index and H is defined as 

the relative humidity, β, δ are the unknown parameters estimated 

from data and t is defined as follow:- 

t = (T-Tmin)/(Tmax-Tmin)     (eq. 2) 

Equation 1 can be linearized to: 

log(Y) = log(α) + βlog(t) + γlog(1-t) + δlog(W) (eq. 3) 

 

      The models were evaluated during (i) regression coefficient 

(r
2
), (ii) correlation coefficient (r), (iii) mean square error (MSR) 

and (iv) root mean square error (RMSE). The parameters of 

above equation were estimated from leaf infestation.   The model 

include terms like temperature, wetness duration, and their 

product and also estimated parameters would be significantly 

greater than 0 therefore, these two environmental variables and 

their interaction affected disease intensity. 

 

IV. RESULTS AND DISCUSSION 

      The temperature and relative humidity has a major effect on 

the population of European red mite. As we can see in the figure 

that by increasing the temperature from 13 - 21.45
o
C and the 

relative humidity ranges from 55-85% or above increases the 

population of both motile and eggs. The experimental data of the 

year (2002 and 2003) were considered in this paper. Similarly 

there was an increase in the population of the motiles and eggs 

when the humidity ranges from 25 - 85.5% or above. 

      In Figure 1 and 2, the graph determines the effects on the 

population of the motiles and eggs. As the temperature increases 

from 9.45
o
C - 21.45

o
C there was an increase in the number of 

motiles and eggs respectively. As it is known  that 21.45
o
C was 

considered to be an optimum temperature so, when the 

temperature increases from the optimum temperature then there 

was a decrease in the population of the motiles and eggs. In 

Figure 3 and 4, it determines the effect of the humidity on the 

population of the eggs and motiles. When the humidity increases 

from 25% to 85% there was an increase in the population of 

mite. 

      According to the graph the population of the red mite can be 

easily determined whether it is in the form of the motiles or eggs. 

By using the experimental data the value of unknown parameters 

in the generalized beta model was calculated. As it was discussed 

earlier in equation the model depends on the two environmental 

parameters that is temperature and humidity and the value of 

unknown parameters of the beta model depends on these two 

environmental parameters. Their value will be greater than 0 

therefore disease severity is affected by the interaction between 

these two environmental parameters. For generalized Beta model 

minT
and maxT

should be known so as to determine the 

parameters of the Beta model. Using the data collected through 

experiments minT
and maxT

was 9.45ºC and 21.45ºC respectively. 

For model development we used minT
and  maxT

 as   9.45 ± 

0.1ºC and 21.45 ± 0.1ºC respectively. The collected data is then 

used to find value of various unknown parameters whose value 

will be constant to form a standard equation for European red 

mite. As we can see that in table1 and table 2 shows the value of 

various parameters used in the generalized Beta model for 

various replications along with the coefficient of determination 

for both the motiles and the eggs respectively. 

      According to Table. 1 the value of the R
2
 for replication one 

is 0.828 and for the second replication the value is 0.801. In 

Table 2, it indicates that the value R
2
 population of motile i.e. for 

replication one and for replication two is 0.845 and 0.781 

respectively. As we know that for model fitness we considered 

the value of R
2
 which is more close to one. So we can say that 

the parameter value for replication one in both the case of 

motiles and eggs gives more accurate results as compared to the 

replication two in both the cases respectively. In Figure 5 and 6, 

the relationship between the observed eggs and predicted eggs is 

shown in the form of a graph. The coefficient of determination 

(R
2
) between observed values and predicted values were 

determined as 0.845 for motiles and 0.828 for eggs. The 

generalized form of Analytical Beta model (equation) was found 

to best fit the data in order to determine the population of motiles 

and eggs. 
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Fig1. 

 

 
Fig3. 

 

 
   Fig5. 

 

 
Fig2. 

 

 
Fig4. 

 

 
Fig6. 

       Fig 1 & 2.  Shows the relationship between observed and  

predicted motiles and eggs based on the generalized Beta model,   

with parameters estimated in Tables 1 and 2. Coefficient of 

determination is given as R
2
 in the graphs. 

       Fig 3&4.  Shows the increase in the population of the 

motiles when there is an increase in the temperature and 

humidity. Coefficient of determination is given as R
2
 in the 

graphs. 

       Fig 5&6.  In this the relationship between the temperature 

and humidity with the increase in the population of eggs are  

shown as the temperature and humidity increases. Coefficient of 

determination is given as R
2
 in the graphs. 
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Table 1. Estimated parameters from the generalized Beta model for temperature (T) and wetness duration (W) effects on the 

population of the European  red mite in the form of Eggs. 

 

Estimated parameters
a
 for Eggs 

 α´ β γ δ R
2
 

Replication 1 2.51 0.0994 -0.7916 4.7005 0.828 

Replication 2 -8.9614 1.4717 -0.3091 2.9733 0.801 

 

 

Table 2.  Estimated parameters from the generalized Beta model for temperature (T) and wetness duration (W) effect on  the 

population of the European red mite in the form of motiles. 

 

Estimated parameters
a
 for Motiles 

 α´ β γ δ R
2
 

Replication 1 3.736 3.436 -0.2117 -0.342 0.845 

Replication 2 -8.9614 1.4717 -0.3091 2.9733 0.781 

 

NOTE:  In both the above tables 1 & 2 estimated parameters from the generalized Beta Model: α´ corresponds to the  

 log-transformed α, β and γ correspond to temperature effect, and δ corresponds to wetness duration. 

 

V. CONCLUSION 

       According to literature survey has been done and we 

concluded that until now no such warning system has been 

developed for European Red mite using Beta model. This model 

gives the best fitness between observed value and predicted 

value. The high value of correlation coefficient and coefficient of 

determination denotes that this model approaches the real value 

of observation and gives the best approximation. For the 

development of warning system, it gives the suitable solution and 

a system or machine can be easily trained through particular 

software using this model. For the simulation and model 

development, the software approach was used and programming 

was done in MATLAB. 
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Abstract- The removal efficacy of three synthetic zeolite 

materials for the selective removal of metal ions from crude oil 

was investigated.  The zeolite materials used for the study 

include; zeolite A, zeolite Y and zeolite K-L. Nickel, vanadium 

and sulphur were the target metals due to the problems they pose 

during the hydroprocessing of crude oil. The result shows that, 

zeolite A is able to remove all the metal ions considered (nickel, 

vanadium and sulphur) at concentrations of 0.035ppm, 0.25ppm 

and 51.13ppm respectively. Zeolite Y and zeolite K-L showed 

removal of nickel and sulfur, at concentrations of 0.004ppm and 

52.58ppm respectively for the Y zeolite and 0.011 and 43.23ppm 

respectively for the K-L zeolite. The later zeolites were unable to 

remove vanadium from the crude oil. The study thus showed the 

selectivity of the synthetic zeolites for the different metal ions. 

 

Keywords- zeolite A, zeolite Y, zeolite K-L, nickel, vanadium, 

sulfur, metal ions and crude oil 

 

I. INTRODUCTION 

race metals are often found in crude oil. Nickel and 

vanadium are the most abundant of the trace metals in crude 

oil [1]. These metals can cause a number of serious issues during 

crude oil processing, some of which include; irreversible 

deactivation of catalysts used for hydroprocessing, contribution 

to ‘acid rain’ by V2O5 as well as formation of SO3 which 

deteriorates catalysts support, corrosion of engine parts and 

boilers. There is therefore need for the removal of these metals 

among other metals during hydroprocessing of crude oil. 

There had been efforts in the removal of these metals which are 

present majorly as Porphyrins from crude oil. The metal-

porphyrinic complexes are commonly associated with 

asphaltenes [2]. Thus, most of the currently used metal removal 

methods require severe reaction conditions as a result of the low 

reactivity of the asphaltenic aggregates. Some of the dominant 

methods of metal removal from crude oil include; deasphalting, 

hydrocracking and hydrotreating [3]. Other methods under 

investigation include; oxidation, adsorption, acid attack, solvent 

extraction etc [4-7]. The crude oil feedstock used in the 

hydrocracking and hydrotreating which are the methods currently 

used, often contain high amounts of trace metals which poisons 

the catalysts during hydroprocessing [3]. A pre-treatment step is 

therefore required to reduce the concentration of these catalysts 

poisons prior to the hydroprocessing.  

Zeolites, having porous open framework, large surface area, 

catalytic and ionic exchange properties have been employed in 

industrial applications such as water softening, heterogeneous 

catalysis, separation, environmental remediation [8-9] and of 

course could serve as good materials for the removal of these 

metal ions from crude oil. 

Zeolites are naturally occurring crystalline aluminosilicate 

minerals which are made up of three dimensional frameworks of 

tetrahedral molecules linked through the oxygen shared atoms 

[9]. Zeolites could also be synthesised from silicon and 

aluminium sources. The fundamental building block of all 

zeolites is tetrahedron of silicon or aluminium ion surrounded by 

four oxygen anion (AlO4 or SiO4 tetrahedral) which then forms 

the 3 dimensional frameworks with linked systems and well 

defined pores [9]. The tetrahedral are arranged in such a way that 

each of the oxygen anion is shared with another silica or alumina 

tetrahedron. The silica tetrahedral is electronically neutral with 

its +4 charge balanced by the four tetrahedral oxygen anions. On 

the other hand, each alumina tetrahedron has an excess charge of 

-1 since it is trivalent and is bonded to four oxygen anions. 

Hence each alumina tetrahedron requires a +1 charge from a 

cation (e.g. sodium) in the structure to be electronically neutral. 

Zeolites are proven ion exchangers and have been successfully 

applied in the removal of heavy metals from aqueous solution 

[10-14] and for the catalytic cracking of heavy oils [15-17]. Not 

much work is done on the contributions of zeolites for the 

removal of metal ions from oil.  A recent investigation showed 

the selective contributions of the natural zeolites in the removal 

of these poisonous metals from crude oil [18]. There is therefore 

need to investigate the contributions of synthetic zeolites to the 

removal of the metals, thus in the present study, the performance 

of the synthetic zeolites is investigated. 

II. MATERIALS AND METHOD  

A. Materials 

Zeolite A (Na6 [AlSiO4]6.24H2O), zeolite Y (Na56 

[Al56Si136O384].250H2O) and zeolite K-L 

(K6Na3Al9Si27O72].21H2O) and the crude oil samples were 

obtained from the UK. Ethylenediaminetetraacetic acid (EDTA) 

was purchased from sigma Aldrich, UK. 

B. Experimental method 

The metal ions extraction/removal was done as shown by the 

setup in fig.1. 1g of zeolite A powder was suspended in 50mL of 

the crude oil in a separating flask containing 25mL of EDTA. 

This mixture was properly mixed using the flask shaker for an 

hour at room temperature (18°C) to properly homogenize the 

mixture. The mixture was then left to stand for a day so as to 

attain equilibrium and enable the separation of the distinct layers. 

T 
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The aqueous layer was then carefully separated from the organic 

(oil) layer and the aqueous layer analyzed for the metal ions. This 

procedure was repeated for zeolite Y and zeolite K-L. A similar 

experiment was carried out but without introducing any zeolite. 

This was labelled as a ‘control’ since it was used to compare the 

effectiveness of the heavy metal immobilization of the different 

zeolite materials used. 

C. Characterization 

The aqueous samples containing the metal ions were analyzed 

using the inductively coupled plasma atomic emission 

spectroscopy (ICP-AES), a spectro ciros ICP-AES spectrometer. 

 
Figure 1: Experimental setup 

III. RESULTS AND DISCUSSION  

The efficiencies of the synthetic zeolites for the selective 

removal of the metal ions from crude oil have been clearly 

demonstrated from the ICP analysis as shown in figure 2. This is 

evident from the appearance of metal ions such as nickel and 

vanadium that were initially absent from the ‘control’. This 

behaviour could be explained based on the fact that, the metal 

ions (nickel and vanadium) are present in crude oil mainly as 

porphyrinic complexes which are usually associated with 

asphaltenes fractions. The asphaltenic aggregates thus have to be 

broken so as to expose the metal ions for removal. The synthetic 

zeolites due to their catalytic property could have broken down 

these aggregates into lower molecular weight fractions thus 

exposing a significant amount of the metal ions for removal from 

crude oil.  

The efficiencies of the metal ions removal by the different 

zeolites are as shown in Figures 2-4.   The zeolites were observed 

to show metal ions removal at varying degrees particularly for 

zeolite A that was able to remove all the zeolites considered. 

Zeolite Y and zeolite K-L each showed selectivity for nickel and 

sulphur. This could be due to the nature of acid sites for the 

different zeolites. The result of the analysis shows, zeolite A to 

be efficient at removing all the metal ions, however, the 

extent/amount of removal varied; nickel was removed at 

concentration of 0.035ppm, vanadium at 0.25ppm and sulphur at 

52.13ppm.  Zeolite Y was found to be efficient in the removal of 

nickel at a concentration of 0.004ppm and sulfur at concentration 

of 52.58ppm. The metal selectivity for zeolite K-L, was found to 

be similar to that for zeolite Y. The K-L zeolite was found to 

efficient for removal of nickel and sulfur at a concentration of 

0.011ppm and 43.23ppm respectively. The concentrations of 

sulfur from the experiment were found to increase from 

concentration of 31.557ppm to 58.068ppm. The two later zeolites 

were not able to remove vanadium ions from crude oil. 

 
Figure 2: Nickel concentrations indifferent zeolites 

 
Figure 3: Vanadium concentrations in different zeolites 

 
Figure 4: Sulfur concentrations indifferent zeolites 
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IV. CONCLUSION 

The synthetic zeolites investigated have proven to contribute 

positively in the removal of the metal ions (nickel, vanadium and 

sulfur) from crude oil. The different zeolites were observed to be 

selective at removing the metals. These zeolites with dual 

catalytic and ion exchange properties could be used in a 

pretreatment stage to remove these metal ions prior to the 

hydroprocessing of crude oil, thus, reducing the overall cost to 

crude oil processing. 
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Abstract- Mention the abstract for the article. An abstract is a 

brief summary of a research article, thesis, review, conference 

proceeding or any in-depth analysis of a particular subject or 

discipline, and is often used to help the reader quickly ascertain 

the paper's purpose. When used, an abstract always appears at the 

beginning of a manuscript, acting as the point-of-entry for any 

given scientific paper or patent application. 

 

Index Terms- breast feeding, grouped health education, 

community participation 

 

Abbreviations: PHM: Public health midwife, MOH: Medical 

officer of Health 

I. INTRODUCTION 

ambantota district has recently seen a rapid increase in 

development. The new port, new road networks, Mattala 

international airport are among a few of them. With this 

backdrop of rapid infrastructure development, the need to 

improve the healthcare delivery to the people of the district needs 

to be improved continuously especially since the changing social 

fabric shall invariably change the disease patterns observed. A 

major cause of the emerging burden of non-communicable 

diseases is believed to be found in malpractices of child rearing. 

Childhood malnutrition (under-nutrition as well as over 

childhood obesity) is directly believed to cause adulthood disease 

burden patterns.  

      Hambantota district public health staff caters for 

approximately a 650,000 population, divided amongst 12 

Medical Officer of Health (MOH) Divisions. The maternal and 

child health services are provided by the public health staff with 

the assistance of the curative staff for specific illnesses. Breast 

feeding and lactation management problems had been found with 

numerous mothers with young children. Inability to establish 

proper breast feeding practices and early complimentary feeding 

practices have made the mothers resort to malpractices such as 

formula feeding and early weaning.  

 

Justification 

      It had been noted that the knowledge gained by the Public 

Health Midwifes (PHM) was poorly translated to the mothers as 

most PHMs did not possess adequate time to teach all aspects of 

nutrition individually to the mothers. The mothers who had 

encountered problems in establishing feeding had started formula 

feeds for the babies without consulting any healthcare worker. It 

was also noted that this practice was widespread among young 

and inexperienced mothers and an increasingly higher number of 

mothers were using formula as a part of the feeding needs of the 

baby. The problem was exaggerated by the fact that teaching and 

training these mothers could not be carried out during the routine 

clinic days due to lack of time. Therefore it was imperative that a 

program was initiated to train these mothers who needed help to 

continue exclusive breast feeding up to six months. 

 

Objectives: 

General objective:  

      To design and implement a low cost grass root level program 

improve knowledge and skills of under-care pregnant mothers in 

the district prior to their child birth. 

Specific objectives:   

1. To increase the knowledge of under care mother on 

Breast Feeding. 

2. To increase the breast feeding skills of under care 

mothers prior to childbirth.  

3. To achieve on increase in exclusive breast feeding rates 

in the Hambantota district in the short term. 

4. To empower and mobilize the community to protect and 

support breast feeding. 

 

Methodology 

      A program was planned to cater for the needs of the mothers, 

dependent on four elements of childhood care. Antenatal 

education for expecting couples, two day lactation training 

program for expecting mothers (quarterly), Early childhood care 

and development training program for expecting mothers, 

Complimentary feeding training programs conducted for mothers 

with babies of 05 months of age were planned. All the programs 

together consist of the group health education package. The 

selected target group was mothers under the care of the PHM. A 

coverage target of 95% was established.  Fixed dates were 

planned across 77 centers throughout the district. Uniformity of 

the program was established by preparing a calendar and 

sustainability of the program was assessed by not using 

externally generated funds.   

 

Staff Training 

      All field health staff including MOH, SPHM, PHNS, were 

trained on a 5 day lactation management course. Information, 

education and counseling material was prepared prior to the 

program. Breast feeding flip charts were also prepared. 

Guidelines for field health staff and development of a program 

calendar were carried out prior to the program. The guideline and 

calendar ensured the uniformity of implementation of the 

program across the district which was provided by the MCH unit, 

Hambantota. 

H 
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Implementation 

      A quarterly (3 monthly) 2 day lactation management program 

was implemented. The program was conducted on fixed dates 

(Last weekend of each quarter) covering 2
nd

, 3
rd

 trimester under 

care mothers in all MOH divisions. 

 

Combining Resources 

      3-4 PHMM of neighboring PHM divisions were grouped 

together on the days of the program to conduct the program as 

one program. To facilitate supervision the program, it was 

conducted in all MOH areas on the same day. A program 

calendar was prepared showing exact dates of all the programs 

planned for the year and circulated to all MOH’s. Fixed dates 

were selected for all the planned programs. The planned 

programs were named as Complimentary feeding and lactation 

Management program. The program consisted of live 

demonstrations, practical sessions and lectures. Each PHM was 

equipped with a doll with a turning head, a structure of a breast, 

flash cards on breast feeding and family planning, booklets on 

breast feeding, flip chart on breast feeding, two sterile cups to 

demonstrate cup feeding and most importantly mothers who are 

having neonates and were cooperative to assist with the 

demonstrations of positioning, attachment, milk expression and 

cup feeding. 

 

The Program 

      All the lectures were delivered by PHMM. Each program was 

started at 8.30 am and concluded at 12.00pm. As external funds 

were not provided the PHM was responsible to organize 

refreshments using local welfare organization and community 

mobilization. Printed guidelines had been provided by the MOH 

unit for the PHM. The lectures consists of the importance of 

breast milk, ill-effects of improper formula feeding, risks 

associated with bottle feeding, the process of breast milk 

production, secretion of milk within the body and how to 

increase the milk production. Simple language was always used 

to make understanding easy. 

      Lectures were also conducted on initiation of breast feeding 

following delivery, importance of colostrum, exclusive breast 

feeding, positioning of mother and baby (with live 

demonstrations and practical’s with doll and breast), attachment 

to the breast and most importantly features of improper 

attachment to the breast. The program continued with lectures on 

causes and results of improper attachment to breast, steps to 

position baby at the breast with live demonstration, a live 

demonstration of expression of breast milk cup feeding, advices 

to mothers on cup feeding and the effects of inadequate milk 

were explained to these mothers. 

      Mothers were taught on how to identity breast conditions and 

possible treatments, the importance of breast feeding, feeding of 

sick babies, nutrition during lactation and family planning. The 

closing session was conducted on mothers’ questions and 

feedback by mothers. Creative events such as breast feeding 

songs or poems about the value of breast feeding were carried 

out. A seal was entered on the mother’s card for identification for 

later supervision.    

 

Supervision of the program 

      The supervisory staff consisted of the regional public health 

administrative structure. Supervision was carried out on every 

program and attendance of mothers and PHMM, quality and the 

contents of the lectures, quality of demonstrations and the quality 

of the facilities available.  

 

II. CONCLUSION 

      Following the implementation of this program in 2008 in the 

Hambantota district a rapid reduction in underweight children of 

all age groups have been noted. As a program based on 

community participation this program has shown that even in the 

absence of external funding  effective outreach programs can be 

implemented successfully. The program has shown that within 

short period upon implementation knowledge and skills on breast 

feeding has been improved. More than 90% of the mothers under 

care within the district have been educated within a very short 

period of time which could not be achieved using all the other 

methods of maternal health education. Following this program 

reported post-partum complications due to     breast conditions 

have been found to be very low. Also the use of formula and 

bottle feeding was found to be very low in the district. As a by-

product of this program PHMM have developed their confidence 

as leaders in the community. This program is recognized by the 

Ministry of health as an early behavior change program which 

will support to prevent and reduce non-communicable diseases in 

future. 

      This program has shown to have short term as well as long 

term benefits for the community. The low cost of implementation 

of the program, time saving due to grouping preventing the risk 

of malnutrition of the under care children and most importantly 

the technical knowledge and know-how gained by the mothers 

would be carried forward through generations in future. 
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Abstract- Exo-polysaccharides like dextran produced by 

Weissella sp. have a wide range of applications in the food, 

pharmaceutical and other industries. This biopolymer and its 

derivatives like iron dextran, clinical dextran are rapidly 

emerging as a new and industrially important products. Dextran a 

polymer of glucose is produced using sucrose rich media with 

nitrogen source. It also requires efficient micronutrients and 

macronutrients for production. In the present study diverse 

micronutrients (chlorides) like ferric chloride, cupric chloride, 

magnesium chloride, manganese chloride, calcium chloride, 

cobalt chloride, mercuric chloride  (sulphates ) like ferrous 

sulphate, copper sulphate, magnesium sulphate, manganese 

sulphate, zinc sulphate, calcium sulphate, potassium hydrogen 

sulphate and macronutrients  (phosphate) like dipotassium 

hydrogen phosphate, potassium dihydrogen phosphate, 

ammonium dihydrogen phosphate, calcium phosphate, 

aluminium phosphate, disodium hydrogen phosphate and zinc 

phosphate were screened using statistical design like Plackett- 

Burman. An eight experimental design of Plackett-Burman was 

used and seven sources were screened. Broth analysis indicated 

presence of more fructose and very less glucose as it was used 

for exopolysccharide production. Dextran was recovered from 

broth by alcohol precipitation. The results indicated that there 

was higher dextran production in chloride micronutrients like 

magnesium chloride, manganese chloride, sulphate 

micronutrients like magnesium sulphate, manganese sulphate and 

macronutrient like dipotassium hydrogen phosphate. These 

studies indicate that micronutrients and macronutrients 

significantly influence dextran production. These should be 

included in optimized production media for commercial 

production of dextran. 

 

Index Terms- Dextran, Dextransucrase, Fructose, Glucose, 

Plackett-Burman, Sucrose, Weissella sp. 

 

I. INTRODUCTION 

extran is a bacterial exopolysaccharide [20], biochemically 

a branched glucan made up of glucose molecules joined 

into chains of varying length [10]. It is produced as low 

molecular weight and high low molecular weight dextrans (From 

10 to 150 kilo Daltons) [17]. It is produced by certain lactic acid 

bacteria like Leuconostoc mesenteroides [6],[11] Lactobacillus 

brevis, Streptococcus mutants and Weissella sps [7]. Dextran is 

of particular interest because of its use as blood-plasma volume 

expander [2]. It finds various other industrial applications in 

food, pharmaceutical and chemical industries as adjuvant, 

emulsifier, carrier and stabilizer [5]. Crossed linked Dextran 

known as sephadex [1] are widely used for separation and 

purification of various products like proteins in research and 

industry. In food industry it is being used as thickener for jam 

and ice cream [3] as it prevents crystallization of sugar, improves 

moisture retention, and maintains flavor and appearance of the 

food stuffs. As it has  numerous industrial applications, it is 

being produced commercially using the strain of Leuconostoc 

mesenteroides. Dextran production depends upon the 

composition of fermentation media. The cell growth and the 

accumulation of product (Dextran) are strongly influenced by 

media composition such as carbon sources, nitrogen sources [19] 

and inorganic salts [11]. Therefore an eight experimental design 

of Plackett-Burman[12] was used  to study interactive effect of  

seven different micro and macro nutrients on dextran production 

by the isolate Weissella sps . 

 

II. MATERIALS AND METHODS 

2.1 Isolation of Dextran producer Weissella sps: 

       Bacterial culture was isolated from Idli batter/black gram 

soaked water, using enrichment culture technique. Sample was 

inoculated into a Cortezi medium [3] containing sucrose  as main 

cabon source and screened by using Mc.Clesky medium 

containing 0.05% sodium [8]. From diverse dextran producers 

obtained by primary screening Weissella sp was selected and 

used for this study due to its highest dextran producing 

characteristic. Weissella sps was identified by microscopic, 

biochemical tests like resistance to vancomycin and confirmed 

by 16s rRNA gene sequencing analysis. 

       2.2 Fermentation: Broth studies for dextran production was 

done in 250ml Erlenmeyer flasks containing 50 ml cortezi 

medium to which were added according to Plackett-Burman 

design. The   inoculum size was 5% and it contained 10
6
 cells 

/ml. The flasks were incubated at 30°C for 24 hours and later at 

4° C for another 24 hours. Duplicate flasks were set up according 

to the experimental design. The broth sample was tested for 

dextran production by anthrone method [9] and fructose by 

resorcinol method [15]. Fructose in broth was tested only to 

prove that dextran is a polymer of glucose and fructose is left in 

broth when sucrose is taken in the medium. 

       2.3 Recovery:  Dextran was recovered from broth by 

alcohol precipitation, dried under vacuum over CaCl2 at 30
0
C 

and weighed [4]. Product was assayed and found to contain 

glucose polymer (Dextran) by using anthrone method. Dextran 

D 
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yield was determined in grams/100ml of fermented broth and 

results subjected to statistical analysis.  

       2.4 Experimental design (Plackett-Burman design): For 

screening purpose, different macro, micronutrients in either 

chloride or sulfate form and diverse phosphate sources were 

evaluated using Plackett-Burman statistical design. This design is 

a two level factorial design based on the first order model and 

allows the investigation of n-1 variables in at least n experiments. 

This design requires that the frequency of each level of a variable 

should be equal and that in each test the number of high and low 

variable should be equal. Then the effects of changing the other 

variables cancel out while determining the effect of a particular 

variable. The main effect was calculated as the difference 

between the average of measurements made at the high level 

setting (+1) and the average of measurements observed at low 

setting (-1) of each factor. This design is practical especially 

when the investigator is faced with large number of factors and is 

unsure of which settings are likely to produce optimal or near 

optimal responses.  

 

III. RESULTS 

       3.1 Screening of micro and macro nutrients by Plackett-

Burman: In present study an eight Plackett-Burman statistical 

design was employed for screening the seven different 

micronutrients(chlorides) like ferric chloride, cupric chloride, 

magnesium chloride, manganese chloride, calcium chloride, 

cobalt chloride, mercuric chloride, (sulphates) like ferrous 

sulphate, magnesium sulphate , manganese sulphate, zinc 

sulphate, calcium sulphate, potassium hydrogen sulphate and 

macronutrients (phosphates) like dipotassium hydrogen 

phosphate, potassium dihydrogen phosphate, ammonium 

dihydrogen phosphate, calcium phosphate, aluminium phosphate, 

disodium hydrogen phosphate, zinc phosphate were screened for 

maximum production of dextran. The yield of dextran obtained 

in grams/ 100ml broth was tabulated and results were analyzed 

using Indostat software. The efficient micro and macro nutrients 

were selected based on highest positive regression coefficient 

and t–values. The most important nutrients under different 

categories were selected after statistical analysis, based on 

regression coefficients and highest t-values.  Those with p-values 

less than 0.005 were considered to be significant and shortlisted 

for further optimization studies. The probability of the 

experiment was 0.00001 and highly significant. Nutrients with 

highest positive regression coefficients and their corresponding t-

values were ranked first, second and so on. The cultured broth 

containing micronutrients (chloride) like magnesium chloride, 

manganese chloride (Table-1), (sulphate) like magnesium 

sulphate, manganese sulphate (Table-2), and macronutrients 

(phosphate) like dipotassium hydrogen phosphate (Table-3) 

influenced dextran production significantly(Table-4).  

 

 

 

Table - 1: Plackett – Burman 8 Experimental design for 7 micronutrients (chloride) for dextran production by Weissella sps 

 

Run a b c d e f g 

Dextran 

yield 

Gram / 

(100ml)  

Set -I 

Dextran 

yield 

Gram / (100ml)   

Set-II 

Average 

Dextran 

yield 

Gram / (100ml) 

1 + - - + - + + 1.8 1.8 1.8 

2 + + - - + - + 1.7 1.8 1.75 

3 + + + - - + - 2.0 1.9 1.95 

4 - + + + - - + 2.6 2.6 2.6 

5 + - + + + - - 2.9 2.9 2.9 

6 - + - + + + - 2.7 2.7 2.7 

7 - - + - + + + 2.6 2.6 2.6 

8 - - - - - - - 0.6 0.7 0.65 

 

(a)-Ferric  chloride,  (b)-Cupric   chloride, (c)-Magnesium  chloride,  (d)-Manganese chloride,  (e)-Calcium  chloride,  (f)-Cobalt  

chloride,   (g)-Mercuric  chloride  

Upper  Limit (+) = 0.05%     Lower Limit (-) = 0.01%  
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Table-2: Plackett – Burman   8  Experimental  design  for  7  micronutrients  (sulphate)  for dextran  production  by  Weissella 

sps 

 

Run a b c d e f g 

Dextran yield 

Gram / 

(100ml)   

 Set- I 

Dextran yield 

Gram / (100ml) 

Set -II 

Average 

Dextran yield 

Gram / (100ml) 

1 + - - + - + + 2.3 2.3 2.30 

2 + + - - + - + 2.4 2.3 2.35 

3 + + + - - + - 2.8 2.7 2.75 

4 - + + + - - + 2.2 2.2 2.20 

5 + - + + + - - 2.8 2.9 2.85 

6 - + - + + + - 2.5 2.5 2.5 

7 - - + - + + + 1.7 1.8 1.75 

8 - - - - - - - 0.5 0.6 0.55 

 

(a)-Ferrous  sulphate   (b)-  Cupper  suphate   (c)- Magnesium  sulphate  (d)- Manganese  sulphate  (e)-  Zinc  sulphate  (f )  Calcium  

sulphate   (g)-  Potassium   hydrogen  sulphate   

 

Upper Limit (+) = 0.05%   Lower Limit (-) = 0.01% 

 

Table-3: Plackett – Burman   8  Experimental  design  for  7  macronutrients  (phosphate)  for dextran  production  by  

Weissella sps 

 

Run a b c d e f g 

Dextran yield 

Gram / (100ml) 

Set - I 

Dextran yield 

Gram / (100ml) 

Set - II 

Average 

Dextran yield 

Gram / (100ml) 

1 + - - + - + + 2.6 2.7 2.65 

2 + + - - + - + 2.5 2.6 2.55 

3 + + + - - + - 2.6 2.7 2.65 

4 - + + + - - + 1.9 1.9 1.90 

5 + - + + + - - 2.8 2.6 2.6 

6 - + - + + + - 2.2 2.0 2.1 

7 - - + - + + + 2.0 2.0 2.0 

8 - - - - - - - 0.6 0.6 0.6 

(a)-Dipotassium  Hydrogen  Phosphate  (b)-  Potassium  di  hydrogen  Phosphate (c) Ammonium  di  hydrogen  Phosphate  (d)- 

Calcium  Phosphate  (e)- Aluminium Phosphate   (f ) – Di-Sodium  hydrogen  Phosphate    (g)-  Zinc  Phosphate   

  

Upper Limit (+) = 0.5%        Lower Limit (-) = 0.05% 

 

Table-4: Regression coefficient and t-values of different micro and macro nutrients 

 

                         Phosphate                        Chloride                           Sulfate 

Sources Reg. 

coeff 

t-value Sources   Reg. 

coeff 

t-value Sources   Reg 

.coeff 

t-value 

Dipotassium 

Hydrogen Phosphate 

2.1944 

 

21.3324* Ferric 

Chloride 

-0.9375 -1.6550 Ferrous 

Sulphate 

9.0625 12.2861 

Potassium       Di 

hydrogen Phosphate 

0.6944 6.7508 Copper 

Chloride 

6.5625 11.5852 Copper 

Sulphate 

7.8125 10.5915 

Ammonium    Di 

hydrogen phosphate 

0.7500 7.2908 Magnesium 

Chloride 

19.6875 34.7557* Magnesium 

Sulphate 

22.1875 30.0798* 

Calcium Phosphate 0.8611 8.3710 Manganese 

Chloride 

19.0625 33.6523* Manganese 

Sulphate 

19.0625 25.8432* 
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Aluminium 

Phosphate 

0.8611 8.3710 Calcium 

Chloride 

18.4375 32.5490 Zinc 

Sulphate 

7.1875 9.7442 

Di Sodium Hydrogen 

Phosphate 

0.9167 8.9110 Cobalt 

Chloride  

7.1875 12.6886 Calcium 

Sulphate 

9.6875 13.1334 

Zinc Phosphate 0.5833 5.6706 Mercuric 

Chloride 

3.4375 6.0684 Potassium 

Hydrogen 

Sulphate 

5.9375 8.0495 

  

Note: * Indicate the significant micro and macro nutrients influencing dextran production.   

 

IV. DISCUSSION 

      An optimized culture medium is necessary for commercial 

production as it ensures that the required nutrients are present in 

appropriate forms and at non-inhibitory optimum 

concentrations[13]. Taking the fact that phosphate sources play a 

significant role various micro and macro nutrients were screened 

using statistical methods like Plackett-Burman [14] as it is a 

rapid and reliable method of not only short listing nutrients but 

also understanding their interactions at varying concentrations.  

The method is significant and time saving as it screens up to n-1 

variables in just n number of experiments. Microbes require 

micro and macro nutrients to support the biosynthesis of proteins 

like enzymes, and structural proteins. Dextran though an 

exopolysaccharide needs the enzyme dextransucrase for 

production [11]. Diverse micro and macro nutrients in different 

concentrations influence protein (enzyme dextran sucrase) 

production for dextran yield. Calcium in different forms either 

chloride or sulfate influences both enzyme production and its 

stability as indicated by earlier research [16] The statistical 

method of screening facilitated identification of most significant 

micro and macro nutrients for dextran production[18] The 

statistical design allowed to efficiently screen n-1 variables in 

just n number of experiments saving both time and chemicals a 

very important aspect in design of production medium. 

 

V. CONCLUSION 

      An efficient primary isolate was isolated that produced more 

amount of exo-polysaccharide by 48 hours in sucrose rich 

medium. The isolate was morphologically, biochemically and 

16s-rRNA sequencing identified as Weissella sp. Diverse micro, 

macro nutrients and phosphate sources had influence on dextran 

production as indicated by the results. Magnesium chloride, 

manganese chloride, magnesium sulphate, manganese sulphate 

and dipotassium hydrogen phosphate as  micronutrients and 

macronutrients had influenced  dextran production by Weissella 

sp as indicated by  high fructose levels in broth, as glucose is 

used for dextran production. The isolate can be commercially 

exploited for dextran production. 
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Abstract- A pot experiment was performed to determine the 

effect of pendimethalin amended with different fertilizers (NPK 

and vermicompost) on soil enzyme activities: FDAH (fluorescein 

diacetate ), dehydrogenase, acid and alkaline phosphatise with 

different concentrations of pendimethalin (500,1000 and 

1500gai.).Pots were also filled with recommended rates of NPK 

and vermicompost under wheat plants. Among the soil enzymes 

dehydrogenase and FDAH were the least tolerant to the effect of 

the herbicide, whereas alkaline were the most tolerant one. The 

high herbicide dose proved deleterious for soil enzymes as 

compared to other two concentrations. While the use of 

vermicompost as compared to NPK proved superior in enhancing 

enzyme  activities, which may have exerted a positive effect on 

wheat yield as compared to herbicide use only. 

 

Index Terms- Pendimethalin, fertilizers, enzyme activities and 

vermicompost. 

 

I. INTRODUCTION 

pplication of herbicides in modern agriculture is considered 

to be an efficient and economic practice to control weeds 

.These chemicals may exert an effect upon the enzymes of soil. 

Pendimethalin is incorporated as a pre-emergent soil applied 

herbicide to control weeds in wheat, onion, lentil and others. 

Although the herbicide may have a beneficial impact on the 

agricultural productivity, nonetheless, environmental hazards of 

these chemicals are of much concern. Because the term soil 

enzyme activity implies to overall metabolic activity of all 

microorganisms and underpins a number of fundamental soil 

properties such as fertility and structure. The transformation of 

nutrients, turnover and mineralization of organic substances and  

their cycling all are dependent upon these enzymes (Subhani et 

al., 2001). As dehydrogenase belong to oxydoreductases and 

catalyse the oxidation of organic compounds, while phosphatses 

catalyse hydrolytic break down of phosphomonoesters, therefore 

shows a high correlation between content of soil phosphorus in 

soil (Nowak et al.,2006). While FDAH is a measurement of 

lipases, proteases and estereases activities (Dutta et al., 2010) and 

thus is a suitable method for accurate measurement of total 

microbial activity on soil.. All the herbicides get into the soil 

which is the main reservoir  and one of the most precious natural 

resources. In addition, excessive mineral fertilization and modern 

cultivation practices are adding to the detereioration of soil 

fertility status. (Gaind and Nain, 2007). Environmental and soil 

concern have prompted the agricultural research to look for 

improved management strategies. The use of organic manures 

like vermicompost  may hold a good promise in this direction. 

II. MATERIALS AND METHODS 

      A pot experiment was performed in three replications, in a 

green house of the Aligarh Muslim University, Aligarh on the 

sandy loam soil. The soil was collected from the adjacent district 

of U.P. (Bulandshahr). The soil had the following properties: pH-

7.76, organic carbon- .405%  (Walkley and Black ,1947), CEC 

(meq/100g)- 2.80   (Ganguly,1951) and % CaCO3  -3.30 (Piper, 

1942). 

      Before the start of the experiment earthen pots of 10” 

diameter were placed in the net house .Each pot was filled with 

5Kg of soil of Bulandhshahr district. Healthy looking and clean 

seeds of wheat var. PBW 343 were surface sterilized with 0.01% 

aqueous solution of mercuric chloride. These were washed with 

double distilled water (DDW) and dried in shade. Prior to sowing 

of seeds fertilizers treatment was done according to the 

treatments. The NPK fertilizers were applied @ 120:60:40 Kg ha 

-
1
 and vermicompost was added @ 5Kg ha 

-1
. These were 

calculated on the basis of their composition and that one hectare 

of land contains 2×10 -
6
 Kg  effective soil (Singh, 1988). The 

herbicide named pendimethalin (a member of  dinitroaniline 

family) was obtained from a local agricultural dealer store in 

Aligarh. Pendimethalin was applied as three different 

concentrations.  Each pot was given 300 ml of water at the 

alternate days uniformly  up to the maturity of crop to maintain 

the proper moisture within the pots. Wheat was harvested at the 

maturity. Five samplings  were undertaken  at 0,   30, 60, 90 and 

120 DAS (days after sowing) for soil enzymatic activities. The 

dehydrogenase activity was estimated by  the method of Casida 

et al. (1964),  alkaline and acid phosphatise by Tabatabai and 

Bremner (1969) and FDAH (fluourescein diacetate hydrolysis) 

by Adam and  Duncan (2001). 

      The results are the mean of the three replicates. Data were 

subjected  to an analysis of variance (ANOVA) using least 

significance difference test and comparing the difference  

between  specific treatments  by Gomez and Gomez (1984). 

 

III. RESULTS AND DISCUSSION 

      Very few studies have been reported on such work. The study 

proved that soil contamination with  pendimethalin disturbs the 

soil enzyme activities (Table 1- 4), although the actual disorders 

depends on the rate of herbicide . Noteworthy is the fact that the 

herbicide  may also cause changes in these activities   even when 

applied in the recommended dose. As in our study FDAH and 

dehydrogenase was negatively correlated to the herbicide 

concentrations. These proved to be the least tolerant to herbicide 

A 
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doses.  Higher doses of pendimethalin also affected the 

phosphatises activity in soil.  

      All four activities were highest in the first month of crop 

growth. Use of fertilizers exerted different effect on these soil 

enzymes. As NPK proved deleterious for these enzymes while 

use of vermicompost increased these all enzymes the most. 

Generally high enzymatic activities in humus rich sources are 

also reported by others (Gaid and Nain, 2007; Sebiomo et al., 

2011,). This could be due to high carbon in these which acts an 

energy or food source for the soil microorganisms as a result 

high enzyme activities are seen in such amended soils as also 

studied in our study. Which later may have exerted a favourable 

effect on wheat growth and yield as noted by us. Jastrzebska and 

Kucharaski (2007) also noted that recommended or medium dose 

positively affected the barley yield. In our experiment medium 

and lower concentrations (1000 and 500 gai. )of pendimethalin 

herbicide proved effective  for soil enzymes as well as for wheat. 

Reason behind this may be that higher dose of herbicide may 

have exerted a negative influence on soil microorganisms  by 

disturbing the soil physicochemical properties like soil acidity 

etc. and also these chemicals are transported in all plant tissues, 

cellular structures which may finally lead to yield loss also 

(Kucharski and Wyszkowska, 2008). 

ACKNOWLEDGMENT 

      I would like to acknowledge the U. G. C. Government of 

India, New Delhi for the financial assistance in the form of 

scholarship to carry out my research work. 

 

REFERENCES 

[1] A. K. Ganguly, 1951, Base exchange capacity of silica and silicates. J. 
Phys. Colloidal Chem., 55:1417-1428 

[2] A. Sebiomo, V. W. Ogundero  and S. A. Bankole, 2011, Effect of four 
herbicides on microbial population, soil organic matter and dehydrogenase 
activity. African J.  Biotech., 10:770- 778. 

[3] A. Subhani, H. C.hangyong,  X. Zhengmiao, L. Min and EL- Ghamry,2001, 
Impact of soil environment and agronomic practices on microbial / 
dehydrogenase enzyme activity in soil. A. Review, Pak J. Biol. Sci., 4:3 

[4] A. Walkley and I. A. Black, 1947, A critical examination of a rapid method 
for determining organic carbon in soils . Soil Sci., 63:251-64. 

[5] C. S. Piper, 1942, The determination of calcium carbonate by rapid titration 
method.  Soil and Plant  Analysis. Hans Publishers, Nicol Road, Bombay I 
(reprinted in 1966). 

[6] E. Jastrzebska and J. Kucharaski, 2007 ,Dehrogenase, urease and 
phosphatise activities of soil contaminated with fungicides. Pl. Soil 
Environ., 53: 51-57. 

[7] G. Adam and H. Duncan,2001, Development of a sensitive and rapid 
method for the measurement of total microbial activity using fluorescein 
diacetate (FDA) in arrange of soils. Soils Biol. Biochem., 33: 943-951. 

[8] J. kucharaski  and J. Wyszkowska, 2008, Biological properties of soil 
contaminated with the herbicide  APYROS 75 WG.J. Elementol., 13:357-
371. 

[9] J. Nowak,A. Telesinski and J. Szymczak, 2006, Comparison of herbicides  
containing isoproturon, 2-4 D and dicamba on phosphatise activity in the 
soil and in spring wheat (Triticum aestivum L.). Elec.J. Polish Agric. Uni., 
9;1-9. 

[10] K. A. Gomez and A. A. Gomez, 1984, Statistical procedures for agricultural  
research  2nd Edi. John Wiley & Sons, New York.  

[11] L. E. Casida, D. A. Klein and T. Santaro, 1964, soil dehydrogenase activity, 
Soil Sci., 98: 371-376. 

[12] L. Singh,1988, Practical Agricultural Chemistry and Soil Science. Pub. 
Bishen Singh Mahindra Pal Singh, Dehradun, India. 

[13] M. A. Tabatabai and J. M. Bremner ,1969, Use of  P- nitrophenyl phosphate 
for assay of soil phosphatase  activity . Soil Biol. Biochem., 1:301-307. 

[14] M. Dutta, D. Sardar, R. Pal and  R.K. Kole,2010, Effect of chlorpyrifos on 
microbial biomass and activities in tropical clay loam soil. Environ. Monit. 
Assess., 160: 385-391. 

[15] S. Gaind and L. Nain, 2007, Chemical and biological properties of wheat 
soil in response to paddy straw incorporation and its biodegradation by 
fungal inoculants. Biodegradation, 18: 495-503. 

 

AUTHORS 

First Author – Ritu Singh  (Reasearch scholar): Department of 

Botany, Aligarh Muslim University, Aligarh., E. mail- 

Riturishant10@gmail.com 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      423 

ISSN 2250-3153  

www.ijsrp.org 

 

Table 1:  Effect of herbicide doses on fluorescein diacetate hydrolysis (FDAH) activity of wheat (Triticum aestivum L.) grown 

under NPK and vermicompost fertilizers. 

 

 

 

Herbicide 

concentratio

ns (gai.) 

FDAH activity (µg g
-1

) 

0 DAS 30 DAS 

Herbicide NPK Vermi 

compost 

Mean Herbicide NPK Vermi 

compost 

Mean 

Control 9.11 9.00 12.50 10.20 19.00 17.00 23.00 19.67 

500 9.11 9.00 12.50 10.20 20.50 19.00 25.50 21.67 

1000 9.11 9.00 12.50 10.20 26.00 20.50 26.50 24.33 

1500 9.11 9.00 12.50 10.20 16.50 13.50 17.00 15.67 

Mean 9.11 9.00 12.50  20.50 17.50 23.00  

         

 60 DAS 90 DAS 

 
Herbicide NPK Vermi 

compost 

Mean Herbicide NPK Vermi 

compost 

Mean 

Control 16.50 15.50 22.50 18.17 12.50 11.50 14.00 12.67 

500 18.00 15.50 23.50 19.00 13.00 13.00 14.50 13.50 

1000 16.50 13.50 20.00 16.67 12.00 9.50 12.50 11.33 

1500 14.00 12.50 15.50 14.00 9.00 8.00 11.00 9.33 

Mean 16.25 14.25 20.38  11.63 10.50 13.00  

         

 120 DAS   

 
Herbicide NPK Vermi 

compost 

Mean 
    

Control 15.00 13.00 19.00 15.67     

500 16.50 15.50 19.50 17.17     

1000 13.00 11.50 17.00 13.83     

1500 12.00 9.00 15.00 12.00     

Mean 14.13 12.25 17.63      

         

   C.D. at 5%    

DAS  Fertilizer Herbicide Interaction  

0  NS 0.455 NS  

30  0.803 0.927 1.565  

60  0.672 0.776 1.309  

90  0.463 0.535 0.903  

120  0.587 0.678 NS  

Gai. –Gram active ingredient.  
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Table 2:  Effect of herbicide doses on dehydrogenase activity of wheat (Triticum aestivum L.) grown under NPK and 

vermicompost fertilizers. 

 

 

 

Herbicide 

concentratio

ns (gai.) 

Dehydrogenase activity (µg g
-1

) 

0 DAS 30 DAS 

Herbicide NPK Vermi 

compost 

Mean Herbicide NPK Vermi 

compost 

Mean 

Control 1.82 1.47 3.99 2.43 10.99 10.47 13.30 11.59 

500 1.82 1.47 3.99 2.43 9.59 9.66 11.41 10.22 

1000 1.82 1.47 3.99 2.43 8.89 6.93 10.01 8.61 

1500 1.82 1.47 3.99 2.43 7.77 5.04 9.28 7.36 

Mean 1.82 1.47 3.99  9.31 8.03 11.00  

         

 60 DAS 90 DAS 

 
Herbicide NPK Vermi 

compost 

Mean Herbicide NPK Vermi 

compost 

Mean 

Control 10.99 7.77 11.90 10.22 5.78 3.57 6.48 5.28 

500 8.89 6.67 10.22 8.59 4.94 3.29 5.67 4.63 

1000 6.73 5.74 8.68 7.05 4.83 3.22 5.29 4.45 

1500 5.11 4.06 7.46 5.54 2.31 1.79 4.62 2.91 

Mean 7.93 6.06 9.57  4.47 2.97 5.52  

         

 120 DAS   

 
Herbicide NPK Vermi 

compost 

Mean 
    

Control 8.19 6.48 10.47 8.38     

500 6.68 5.67 7.77 6.71     

1000 5.29 4.69 7.00 5.66     

1500 4.03 3.85 5.57 4.48     

Mean 6.05 5.17 7.70      

         

   C.D. at 5%    

DAS  Fertilizer Herbicide Interaction  

0  NS 0.048 NS  

30  0.150 0.174 0.293  

60  0.129 0.149 0.252  

90  0.072 0.083 0.141  

120  0.103 0.119 0.200  
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Table 3: Effect of herbicide doses on alkaline phosphatase activity of wheat (Triticum aestivum L.) grown under NPK and 

vermicompost fertilizers. 

 

 

 

Herbicide 

concentratio

ns (gai.) 

Alikaline phosphatase activity (µg g
-1

) 

0 DAS 30 DAS 

Herbicide NPK Vermi 

compost 

Mean Herbicide NPK Vermi 

compost 

Mean 

Control 88.60 62.30 111.00 87.30 101.50 88.60 117.50 102.53 

500 88.60 62.30 111.00 87.30 103.50 90.30 119.00 104.27 

1000 88.60 62.30 111.00 87.30 107.00 91.00 121.00 106.33 

1500 88.60 62.30 111.00 87.30 100.50 87.30 115.50 101.10 

Mean 88.60 62.30 111.00  103.13 89.30 118.25  

         

 60 DAS 90 DAS 

 
Herbicide NPK Vermi 

compost 

Mean Herbicide NPK Vermi 

compost 

Mean 

Control 103.50 83.60 116.00 101.03 87.00 57.30 108.50 84.27 

500 99.50 81.30 115.00 98.60 83.00 55.30 107.00 81.77 

1000 95.50 79.00 113.00 95.83 81.00 53.30 104.50 79.60 

1500 93.00 77.60 109.50 93.37 77.00 51.60 101.50 76.70 

Mean 97.88 80.38 113.38  82.00 54.38 105.38  

         

 120 DAS   

 
Herbicide NPK Vermi 

compost 

Mean 
    

Control 95.00 65.30 116.50 92.27     

500 93.00 63.60 114.00 90.20     

1000 90.30 62.30 111.50 88.03     

1500 88.60 60.60 108.00 85.73     

Mean 91.73 62.95 112.50      

         

   C.D. at 5%    

DAS  Fertilizer Herbicide Interaction  

0  NS 4.03 NS  

30  NS 4.64 NS  

60  3.80 4.39 NS  

90  3.26 3.76 NS  

120  3.57 4.12 NS  
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Table 4:  Effect of herbicide doses on acid phosphatase activity of wheat (Triticum aestivum L.) grown under NPK and 

vermicompost fertilizers. 

 

 

 

Herbicide 

concentratio

ns (gai.) 

Acid phosphatase activity (µg g
-1

) 

0 DAS 30 DAS 

Herbicide NPK Vermi 

compost 

Mean Herbicide NPK Vermi 

compost 

Mean 

Control 58.25 56.50 61.50 58.75 83.22 79.47 88.30 83.66 

500 58.25 56.50 61.50 58.75 85.65 80.57 89.62 85.28 

1000 58.25 56.50 61.50 58.75 89.40 81.68 91.61 87.56 

1500 58.25 56.50 61.50 58.75 79.47 79.47 81.68 80.21 

Mean 58.25 56.50 61.50  84.44 80.30 87.80  

         

 60 DAS 90 DAS 

 
Herbicide NPK Vermi 

compost 

Mean Herbicide NPK Vermi 

compost 

Mean 

Control 54.72 53.64 57.93 55.43 31.22 29.60 33.91 31.58 

500 53.64 49.35 55.93 52.97 30.14 29.39 32.29 30.61 

1000 46.67 48.28 49.35 48.10 29.60 28.00 31.75 29.78 

1500 38.89 37.89 46.67 41.15 27.99 26.38 29.82 28.06 

Mean 48.48 47.29 52.47  29.74 28.34 31.94  

         

 120 DAS   

 
Herbicide NPK Vermi 

compost 

Mean 
    

Control 49.78 49.23 50.32 49.78     

500 47.23 45.95 49.23 47.47     

1000 39.93 38.29 39.93 39.38     

1500 35.55 33.36 36.65 35.19     

Mean 43.12 41.71 44.03      

         

   C.D. at 5%    

DAS  Fertilizer Herbicide Interaction  

0  NS 2.60 NS  

30  1.85 2.14 3.60  

60  1.55 1.78 3.01  

90  1.16 1.33 NS  

120  1.69 1.95 NS  
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Abstract- Anuran tadpoles develop in water and depend on the 

food available in the system for nourishment and energy 

necessary for completion of their life cycle. Tadpoles of 

Leptobrachium smithi were collected from permanent running 

water systems from Rosekandy Tea estate in Cachar district, 

Assam. Taxonomic identification of the tadpoles was done by 

rearing them to adult stage under laboratory condition.  Physico-

chemical variables of water from where the tadpoles are 

collected were also analyzed. Tadpoles of different 

developmental stages 25-27, 28-30 and 31-40 (Gosner,1960) 

were selected for study. A qualitative analysis of food consumed 

showed that diet is basically composed of algae and detritus. A 

total of 30 genera belonging to five classes i.e. 

Bacillariophyceae, Chlorophyceae, Cyanophyceae, 

Euglenophyceae and Desmideaceae were recorded. The percent 

abundance and percent frequency of occurrences of different 

food items show that significant difference exists between the 

three different developmental stages but food items were almost 

similar in the different stages. Bacillariophyceae, Chlorophyceae 

and Euglenophyceae were important food in all the stages. The 

diet preference and choice of algae as food indicates that the 

conservation of habitat in terms of algal diversity is essential for 

the survival and completion of life cycle of the tadpoles and for 

successful survival of the anurans. 

 

Index Terms- Tadpoles, Leptobrachium smithi, feeding habit, 

algae, conservation 

 

I. INTRODUCTION 

eeding constitutes an important aspect of the biology of 

tadpoles. Tadpoles are essential part of the aquatic ecosystem 

and depend on resources available for successful completion of 

their life cycle. They are primarily herbivores consuming wide 

variety of algal taxa as well as detritus, viruses, bacteria, protists, 

plant fragment, pollen grains, various small invertebrates like 

crustaceans and also exhibit cannibalism eating other tadpoles [1-

3]. Anuran larvae are mostly grazers feeding from substrates in 

aquatic systems [4] or suspension feeders [5, 6] whereas adult 

anurans are largely carnivorous [7] and insectivorous, only a few 

species being large enough to engulf small vertebrate prey [8]. 

Differences in the internal oral characteristics may be related to 

preferences of different size of food particles ingested in the 

microhabitats of tadpoles suggested by [9]. Diet is especially 

important in tadpoles because they complete their life cycle in 

short-lived aquatic environments i.e. ephemeral ponds and 

tadpoles need to consume food that will ensure their 

metamorphosis prior to the drying up of the pond. Some tadpoles 

rely on carnivory to reach their metamorphic state. Many 

tadpoles are grazers, feeding from the substrates in aquatic 

systems [4]. Tadpoles in general, should be considered 

opportunistic omnivores or detritivores [3]. Literature on natural 

food of tadpoles is inadequate, whereas there is fairly adequate 

information on the diet of adult frogs. In India feeding habit of 

anuran tadpoles have been explored by several workers [10-14] 

although some have been conducted under laboratory condition. 

Feeding habit of tadpoles of five anuran species: Duttaphrynus 

melanostictus, Microhyla ornata, Fejarvarya limnocharis, 

Euphlyctis cyanophlyctis and Sylvirana leptoglossa from Barak 

Valley have been studied [15]. Study on food of Rana alticola 

tadpoles was earlier done in different development stages [16] in 

Meghalaya.  They observed that in the early part of life history, 

tadpoles are herbivorous which later changes to carnivorous in 

the post metamorphic stages. In North-East India, relatively few 

studies have been conducted on food habit of tadpoles [15,17-

21]. The present study was carried out to determine the feeding 

habit of Leptobrachium smithi tadpoles at different 

developmental stages from Rosekandy Tea Estate of Cachar 

district. 

 

II.  MATERIALS AND METHODS 

      The present study was carried out in Rosekandy Tea Estate, 

located 25 kms away from Silchar in Barak Valley, South 

Assam. Barak valley is situated between 24
0
27

´ 
N and 25

o
08´

 
N 

latitudes and 92
0
00 E and 95

o
15´ E longitudes. The region 

abounds in wetlands, streams, pools, marshes, ponds etc. of 

various shapes and sizes. The natural vegetation is of moist 

evergreen and semi- evergreen type. The climate of the zone is 

subtropical, warm and humid. The average rainfall of the zone is 

2666 mm. The maximum temperature ranges from 27.12ºC- 

35.23ºC and the minimum temperature ranges between 12.4ºC -

25.53ºC. The valley has several tea estates and tea plantation and 

cultivation of paddy are the major economic activities Tadpoles 

of Leptobrachium smithi were collected from their natural habitat 

during May 2012- April 2013 by hand net (mesh size 1 mm) and 

F 
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preserved in 10% formaldehyde solution immediately after 

collection in order to avoid complete digestion of contents in the 

digestive tract. Tadpoles of different developmental stages were 

separated in laboratory and stage wise three groups were made; 

25-27, 28-30 and 31-40 for the study according to Gosner [22]. 

The gut of each individual was dissected; the contents were 

transferred to a watch glass and mixed with 0.5 ml of water. One 

drop of sample was placed on a glass slide, covered by a cover 

slip and examined under Olympus CX41 trinocular microscope 

for identification of the food items. 10 sub samples were 

examined for each tadpole. Food items were identified following 

standard literature [23, 24]. Measurement of total body length, 

head length and total gut length of each tadpole were made with 

the help of vernier caliper. The number of each item was counted 

and expressed in terms of percent abundance and percent 

frequency of occurrence. This method is a modification of 

similar methods used in aquatic insects [25, 26] and used in 

tadpoles [15].  Degree of dominance of food items was 

calculated by Berger-Parker Diversity Index as follows: 

      D = Nmax / N where, N is the total number of individuals and 

Nmax is the no. of individuals of the most abundant species. The 

reciprocal form of the measure was used so that the index 

increases with increasing food diversity [27]. 

      Shannon-Weiner Diversity Index (H') was used for 

estimating niche breadth.  

 

      H' = -∑ pi ln pi   where, pi represents the proportional 

abundance of the i
th 

resource state [28].   

      The food items were identified upto the level of genus. The 

physico-chemical variables of water from where the tadpoles are 

collected was also analyzed using standard methods of APHA 

[29]   and Trivedy & Goel [30].   

 

III.  RESULTS AND DISCUSSION 

      Leptobrachium smithi tadpoles are light brown in colour, 

small and irregular black spots are present on the dorsal surface 

of the body and lateral side of the tail but spots are not present on 

the ventral surface of the head and body. Body is oval in shape, 

eyes are dorsally present, naris are nearer to the snout then orbit, 

mouth is ventral in position, spiracle sinistral, vent tube is dextral 

in position  opening at edge of ventral fin, intestinal coils are 

clearly visible, tail musculature is creamish white in colour, 

dorsal fin is more concave then ventral fin. The dental formula 

(LTRF) in tadpoles of stage 31 is 6(4)/5(4) given according to 

McDiarmid and Altig [4]. In anterior labium six tooth rows are 

present in which medial gap is present in third to sixth anterior 

tooth rows. In posterior labium also six tooth rows are present 

but medial gap is present in one to fifth tooth rows; marginal 

papilla is present but submarginal papilla is absent, mouth is U-

shaped. Left side of oral apparatus is not emarginate while right 

side is emarginated. 

      The physico-chemical variables of the site from where the 

tadpoles are collected shows Dissolved O2 ranged between 1.1 to 

6.51 mg/l, Free CO2 conc. ranged between 6.6 mg/l to 26.4 mg/l, 

Total Alkalinity ranged between 30 mg/l to 50 mg/l, pH varied 

between 6.03 to 7.25 and conductivity ranged between 0.028 

µS/cm to 0.061 µS/cm. Air temp. ranged between 26.5 ºc to 29.2 

ºc and water temp. ranged between  26 to 27.5 ºC from the month 

of May 2012 to April 2013. Tadpoles were collected from a slow 

flowing stream running between the tea plantations and had silty 

bottom with small gravels and pebbles. The size of the pool from 

where the tadpoles were collected was 2 ft by 3ft and 

approximate depth was about 1.5 to 2 ft. The bottom was muddy 

and had silt deposition, it was connected to the stream by a 

narrow drain. Feeding habit of Leptobrachium smithi has been 

studied by Sengupta et al [31]   from lower Basistha River, North 

east India where the tadpoles were collected from pools and 

lower reaches of the river and water quality was slightly acidic. 

The water in the present study area was also slightly acidic.  

      The intestinal tract of all the tadpoles of different 

developmental stages of Leptobrachium smithi contained food. 

Algae appeared in all the microscopical fields examined; all the 

tadpoles of Leptobrachium smithi prefer Bacillariophyceae, 

Chlorophyceae, Cyanophyceae, Euglenophyceae and 

Desmideaceae group. A total of 30 genera of Bacillariophyceae, 

Chlorophyceae, Cyanophyceae, Euglenophyceae and 

Desmideaceae were identified. The relative percent abundances 

of the food items in the gut of Leptobrachium smithi tadpoles of 

different development stages (N=10) is shown in Table 1.  

 

 

Table 1: Percent abundance of food items in the gut of Leptobrachium smithi tadpoles of different development stages (N=10). 

 

Food Items (Gosner stage) 25-27 28-30                  31-40 

 

Bacillariophyceae 57.73 59.41 55.64 

Pinnularia sp. 25 17.82 22.08 

Navicula sp. 19.7 15.68 15.52 

Cymbella sp. 1.92 6.28 3.29 

Achanthes sp. 0.65 3.82 2.73 

Gomphonema sp. 9.23 8.92 8.38 

Eunotia sp. - 2.4 1.27 

Fragillaria sp. 0.52 0.49 0.01 

Tabellaria sp. - 0.47 0.63 
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Cocconeis sp. - 1.66 - 

Amphipleura sp. - 1.67 1.21 

Pleurosigma sp. 0.71 0.2 0.51 

Chlorophyceae 7.09 14.36 9.01 

Cosmarium sp. 0.75 1.63 0.15 

Closterium sp. 2.65 2.04 4.27 

Scenedesmus sp. - 2.03 0.29 

Staurastrum sp. - 0.46 0.61 

Oedogonium sp. - 0.31 - 

Spirogyra sp. 0.49 1.56 0.33 

Euastrum sp. - 1.71 0.34 

Tetraspora sp. - - 0.13 

Volvox sp. 3.2 4.17 2.89 

Mougeotia sp. -                  0.45 - 

Cyanophyceae 9.22 11.78 17.69 

Oscillatoria sp. 1.68 3.1 7.09 

Spirulina sp. 1.98 5.57 6.61 

Nodularia sp. 2.01 0.89 2.01 

Nostoc sp. 3.55 2.22 1.98 

Euglenophyceae 8.82 4.55 4.27 

Phacus sp. 4.43 1.51 2.15 

Euglena sp. 4.39 3.04 3.02 

Desmideaceae 0.46 0.40 0.55 

Desmids sp. - 0.18 - 

Characium sp. - 0.2 - 

Spondylosium sp. 0.46 0.02 0.55 

Spores 8.22 4.53 5.63 

Detritus 8.27 4.84 6.21 

 

 

      Bacillariophyceae was highest in all the three stages followed 

by Chlorophyceae, Cyanophyceae and Euglenophyceae were 

important food in all the stages. However, Desmidaceae were not 

present equally in all the stages. Spores and detritus were present 

in all the stages but relatively more in stage 25-27. Pinnularia sp. 

and Navicula sp. are preferred mostly by all the tadpoles in all 

the stages. The percent abundance and percent frequency of 

occurrences of different food items shows that significant 

difference exists among the three different groups as revealed by 

the one way Anova test (Table 2). As detritus were found in the 

gut of all the stages of tadpoles they seem to feed from benthic 

habitat. The food items were almost similar in all the stages. 

However, zooplanktons were not detected in the gut of 

Leptobrachium smithi tadpoles in the present study, although 

rotifers, protozoans & crustaceans have been reported in 

Leptobrachium smithi [31].  Presence of detritus in the gut shows 

that detritus probably supply sufficient nutrition and is preferred 

as food. Detritus has also been found in guts of E cyanoplyctis as 

a major food item [31] and in guts of Duttaphrynus 

melanostictus, Microhyla ornata, Fejarvarya limnocharis, and 

Euphlyctis cyanophlyctis [15] . 

 

Table 2: Significance of differences in percent abundance, 

percent frequency of occurrence among different food items 

in three different stages, as revealed by one-way Anova 

(P<0.05). Significant differences indicated by an asterisk (*) 

 

Stages Parameters F value 

 

25-27 

% abundance *71.566,63 

%Frequency of 

occurrence 

*8.406,63 

 

28-30 

% abundance *147.156,63 

%Frequency of 

occurrence 

*9.946,63 

 

31-40 

% abundance *122.196,63 

%Frequency of 

occurrence 

*15.516,63 
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Figure 1.  Percent relative abundance of food items in the gut of three different stages. 

 

 
 

Figure 2.  Percent frequency of occurrence of food items in the gut of three different stages. 

 

      Based on the dietary diversity, Berger-Parker index and 

Shannon-Weiner index was calculated and is presented in Table 

3. The Berger-Parker Diversity Index (1/d= reciprocal form) 

showed that the dominance of food items was highest in stage 

28-30, followed by 31-40 and 25-27, whereas the Shannon-

Weiner Diversity Index (H') indicated that high diversity of food 

items were present in stage 28-30. 
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Table 3. Estimate of Berger-Parker diversity index (1/d=reciprocal form) and Shannon-Weiner diversity index (H') in the 

different stages of the tadpoles. 

 

Stages 1/d H´ 

25-27 4 2.189 

28-30 5.6 2.819 

31-40 4.5 2.41 

 

      The present study shows that tadpoles of Leptobrachium 

smithi feed largely on algae without any discrimination in all the 

stages and can be marked as herbivores, detritus was also an 

important choice.. This is similar to the findings of Sengupta 

etal. [31]. Further study on the presence of different food items ie 

algal items, rotifers, protozoans, crustaceans etc in the aquatic 

system the tadpoles inhabited is necessary to comment on 

selectivity. Choice of food may also depend on the quality of 

microhabitat the tadpoles selected. 

 

IV. CONCLUSION 

      Tadpoles of Leptobrachium smithi were found to be benthic 

dwellers and found in both slow flowing lotic system and 

temporary pools connected to the lotic system by a small drain. 

Tadpoles may exhibit some selectivity in algal feeding and also 

exhibit special habitat separation, due to choice of different 

microhabitat [15]. All the tadpoles studied were largely 

herbivorous in food habits containing a variety of algal 

components as their major food item. Bacillariophyceae was the 

dominant group in all the stages. Similar findings have been 

reported by Sengupta et al [31]. Six anuran tadpole species were 

studied [32] and found that all the tadpoles were largely 

herbivorous and ingested 36 genera of algae. Feeding habit of 

Duttaphrynus (Bufo) melanostictus tadpoles was studied [33] and 

they reported that phytoplanktons constituted 96.1% of the food 

items. Feeding habit of Clinotarsus alticola tadpoles was studied 

[21] and it was reported  that Bacillariophyceae was significantly 

more abundant than all other food items in four different stages. 

Analysis of food items of tadpoles is important as it is the energy 

source for the developing tadpoles and the selection of food by 

Leptobrachium smithi clearly shows they are herbivore- 

detritivores. There is overlapping in selection of food items 

among the stages studied. Literature on natural food of tadpoles 

is less, whereas there is fairly adequate information on the diet of 

adult frogs. To obtain a complete knowledge of the life histories 

and habits of each species it is necessary to study the relationship 

between the available food and larval growth rate. Knowledge of 

the food of tadpoles of various species can be of used in rearing 

the species with economical and medicinal values under 

laboratory conditions [19]. Many adult anuran species are 

preferred as food and further investigation may also confirm their 

medicinal value. Such species can be cultured successfully and 

knowledge of their food preference is essential. As the tadpoles 

also feed on detritus it is necessary to study the nutrient status of 

detritus. Food selection in tadpoles depends on the food 

availability and microhabitat use and needs to be analyzed for 

their successful survival. Considering the decline of anurans  

reported worldwide and rapid degradation of habitats observed it 

is essential to know their feeding habits, microhabitat selection 

and impact of anthropogenic activities on the condition of the 

breeding grounds and design appropriate conservation measures 

for their successful survival.. 

 

ACKNOWLEDGMENT 

      First and second authors express their gratitude to UGC, New 

Delhi for providing financial support. The authors are also 

grateful to the Department of Ecology and Environmental 

Science, Assam University, Silchar where the work was carried 

out. 

 

REFERENCES 

[1] S. J. Kuperberg,, J.C. Marks and M.E. Power, “Effects of variation of 
natural algal and detrital diets on larval anuran (Hyla regilla) life history 
traits”, Copeia, 1994, Vol. 2, pp 446-457.  

[2] R. A. Alford, “Ecology: resource use, competition and predation” In: 
Tadpoles - the biology of anuran larvae (eds. R.W.Mcdiarmid and R. Altig) 
Chicago, The University of Chicago Press, 1999, XIII+444, pp 240-278. 

[3] K. S. Hoff, , A. R. Blaustein, R. W. Mc Diarmid and R. Altig, “Behavior : 
Interactions and their consequences” In : Tadpoles - the biology of anuran 
larvae (eds. R.W. Mcdiarmid and R. Altig) Chicago. The University of 
Chicago Press, 1999, XIII+444, pp 215-239. 

[4] R.W. McDiarmid, and R. Altig, Tadpoles; The Biology of Anuran Larvae. 
The University of Chicago Press, Ltd, London, 1999. 

[5] A.W. Ranvestel, K.R. Lips, C.M. Pringle, M.R. Whiles, and R.J. Bixby, 
“Neotropical tadpoles influence stream benthos: evidence for the ecological 
consequences of decline in amphibian populations”, Freshwater Biology, 
2004, Vol. 49, pp 274–285. 

[6] R. Altig,, M. R. Whiles and C. L. Taylor, “What do tad¬poles really eat? 
Assessing the trophic status of an understud¬ied and imperiled group of 
consumers in freshwater habitats”, Freshwater Biology, 2007, Vol.52, pp 
386–395.  

[7] W. G. REEDER, “The digestive system”, In:Physiology of the Amphibia, J. 
A. Moore, ed., 1964, pp 99-149. Academic Press, New York, N.Y. 

[8] W.E. Duellman and L. Trueb, “Biology of amphibians” New York: 
McGraw-Hill,1986, pp 670 . 

[9] R. J. Wassersug, “Internal oral features of larvae from eight anuran families: 
functional, systematic, evolutionary and ecological considerations”, 
Miscellaneous Publications Museum of Natural History, University of 
Kansas, Lawrence, 1980, Vol. 68, pp 1- 146.  

[10] N. D. Kamat, “On the intestinal contents of tadpoles and algae of small 
ponds”, Current Science, 1962, Vol. 31(7), pp 300-301. 

[11] J.H Sabnis and B.L. Kolhatkar, “Observations on the food preference of 
Rana cyanophlyctis tadpoles”, Comparative Physiology and Ecology, 1977, 
Vol. 2(4), pp 232-233. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      432 

ISSN 2250-3153  

www.ijsrp.org 

[12] C.R. Das, “Utilization of some acquatic plants as food by tadpoles of Rana 
hexadactyla Lesson”, Proceedings of the Indian Science Congress, 1979, 
Vol.7(3), pp 65.  

[13] A.G. Sekar, “Observations on the developmental stages of tadpoles of the 
Malabar gliding frog Rhacophorus malabricus Jordon 1870 (Anura: 
Rhacophoridae)”, Journal of the Bombay Natural History Society, 1990, 
Vol. 87, pp 223-226. 

[14] P.K Mallick, “Food preference of Polypedates maculates tadpoles”, Cobra, 
1998, Vol. 31, pp 13-15. 

[15] M. Dey, “Food habits of Anuran larvae from Barak Valley, North Eastern 
India. Hamadryad, 2008, Vol. 33, pp 107-117. 

[16] S. K. Sahu, and M. K. Khare, “Food and feeding habits of Rana alticola 
Boulenger (Anura : Ranidae) during different stages of metamorphosis. J. 
Advanced Zool., 1988, Vol. 9(2), pp 97-104. 

[17] S. K. Chanda, “Food and feeding habits of some Amphibia species of 
North-East India”, Records of the Zoological Survey of India, 1993, Vol. 
93(1-2), pp 15-29. 

[18] S. Bordolai, and S. N. Kalita, “Food habits of five salientian amphibians in 
Arunachal Pradesh. Hima Vikas Occasional Publication, 1998, Vol. 11, pp 
134-137. 

[19] B. Sinha, P. Chakravorty, M. M. Borah, and S. Bordoloi, “Qualitative 
analysis of food spectrum of five species of anuran tadpoles from Arunachal 
Pradesh”, J. Zoo's Print, 2001, Vol. 16(6), pp 514-515. 

[20] S. Sailo, “Studies on the ecology and biology of Rana alticola (Boulenger)” 
Unpublished Doctoral dissertation. 2011, North-Eastern Hill University, 
Shilong, xiii+196. 

[21] Tamuly, D. and M. Dey, “Food and Feeding habit of Clinotarsus alticola 
(Boulenger, 1882) tadpoles from Cachar district Assam”, National Journal 
of Life Sciences, 2013, Vol. 10(2) pp 165-168 .  

[22] K. L. Gosner, “A simplified table for staging anuran embryos and larvae 
with notes on identification”, Herpetologica, 1960, Vol. 16, pp 183-190. 

[23] G.M. Smith, “Manual of Phycology: An Introduction to the Algae and their 
Biology”,Scientific Publishers, Jodhpur, India, 1994. 

[24] W. T. Edmondson, “Freshwater biology (ed. John Wiley and Sons), New 
York, 1959, pp. 1-1272. 

[25] H.A. Hall, and G. Pritchard, “The food of larvae of Tipula Sacra Alexander 
in a series of abandoned beaver ponds (Diptera: Tipulidae)”, Journal of 
Animal Ecology, 1975, Vol. 44, pp 55-56. 

[26] A. Gupta, S. Gupta and R.G Michael, “Seasonal abundance and diet of 
Cloeon sp. (Ephemeroptera; Baetidae) in a north east Indian lake”, Archives 
for Hydrobiology, 1994, Vol. 130(3), pp 349-357.  

[27] I. Das, “Resource use and foraging tactics in a south Indian amphibians 
community”, Journal of South Asian Natural History, 1996, Vol. 2(1), pp 1-
30.  

[28] A.E. Magurran, “Ecological Diversity and its Measurement”, Published by 
Croom Helm Limited, 1988. 

[29] APHA, Standard Methods for the Examination of Water and Waste water 
Analysis, 21st ed. American Public Health Association,Washington D.C. 
2005.  

[30] R.K Trivedy and P.K. Goel, “Chemical and Biological Methods of water 
pollution studies”, Environmental publication, Karad, 1984, pp 215. 

[31] S. Sengupta,, M. Hajowary, M. Basumatary, K, Monir and B.K. Baruah, 
“Habitat and food preference of tadpoles in the lower Basistha River, 
Northeast India”, Salamandra, 2013, Vol. 49(4), pp 201-205. 

[32] A.G Sekar, “A study of the food habits of six anuran tadpoles”, Journal of 
the Bombay Natural History Society, 1992, Vol. 89, pp 9-16. 

[33] J.S.Dutta Munshi,  K.S.Bilgram, O.N.Singh and D.K.Singh, “Food and 
feeding habits of Tadpole larva of Bufo melanostictus”, Enviroment and 
Ecology,1986, Vol.  4(1), pp 109-111. 

 

AUTHORS 

First Author – Pammi Singh (Research Scholar), Department of 

Ecology and Environmental Science, Assam University, Silchar. 

Second Author – Dr. Mithra Dey, Associate professor, 

Department of Ecology and Environmental Science, Assam 

University, Silchar. 

Third Author – S.N. Ramnujam, Professor, Department of 

Zoology, NEHU, Shillong, Meghalaya. 

 

Correspondence Author – Dr. Mithra Dey, Associate professor, 

Department of Ecology and Environmental Science, Assam 

University, Silchar, Email: mithradey@gmail.com 

(09435073238) 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      433 

ISSN 2250-3153  

www.ijsrp.org 

 Recovery of badly degraded Document images using 

Binarization Technique 

Prof. S. P. Godse, Samadhan Nimbhore, Sujit Shitole, Dinesh Katke, Pradeep Kasar 

 
 Computer Science Engineering Department, Pune University, Sinhgad Academy of Engineering, Kondhwa(bk), Dist- Pune-48 , Maharashtra, India. 

 
Abstract- Recovering of text from badly degraded document 

images is a very difficult task due to the very high inter/intra-

variation between the document background and the foreground 

text of different document images. In this paper, we propose a 

robust document image binarization technique that addresses 

these issues by using inversion gray scale image contrast. The 

Inversion image contrast is a done by first converting the input 

image to invert image and then finding the contrast of the 

inverted image to differentiate text and background variation 

caused by different types of document degradations. In the 

proposed technique, an adaptive contrast map is first constructed 

for an input degraded document image. The contrast map is then 

converted to grayscale image so as to clearly identify the text 

stroke from background and foreground pixels. The document 

text is further segmented by a local threshold that is estimated 

based on the intensities of detected text stroke edge pixels within 

a local window. The proposed method is simple, robust, and 

involves minimum parameter tuning. Several challenging bad 

quality document images also showthe superior performance of 

our proposed method, compared with other techniques. 

 

Index Terms- Image contrast,gray scale image, document 

analysis, document image processing, degraded document image 

binarization, pixel classification. 

 

I. INTRODUCTION 

OCUMENT Image Binarization is performed in the 

preprocessing stage for document analysis and it aims to 

segment the foreground text from the document background. A 

fast and accurate document image binarization technique is 

important for the ensuing document image processing tasks such 

as optical character recognition (OCR). Though document image 

binarization has been studied for many years,  the thresholding of 

degraded document images is still an unsolved problem due to 

the high inter/intra-variation between the text stroke and the 

document background across different document images. As 

illustrated in Fig. 1, the handwritten text within the degraded 

documents often shows a certain amount of variation in terms of 

the stroke width, stroke brightness, stroke connection, and 

document  

 
 

 
 

Fig. 1.Threedegraded document images (a)–(d) Images from 

various degraded documents aretaken from Internet. 

 

      Background . In addition, historical documents are often 

degraded by the bleedthrough as shown in Fig. 1(a) and (c) 

where the ink of the other side seeps through to the front. In 

addition, historical documents are often degraded by different 

types of imaging artifacts as shown in Fig. 1(b). These different 

types of document degradations tend to induce the document 

thresholding error and make degraded document image 

binarizationa big challenge to most state-of-the-art 

techniques.This paper presents a document binarization 

technique that extends our previous local maximum-minimum 

method  and the method used in the latest DIBCO 2011. The 

proposed method is simple, robust and capable of handling 

different types of degraded document images with minimum 

parameter tuning. It makes use of the inversion image contrast 

D 
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that converts the input image into invert image and then converts 

the invert image into contrast image and therefore is tolerant to 

the text and background variation caused by different types of 

document degradations. In particular, the proposed technique 

addresses the over-normalization problem of the local maximum 

minimum algorithm. At the same time, the parameters used in the 

algorithm can be adaptively estimated. The rest of this paper is 

organized as follows. Section II first reviews the current state-of-

the-art binarization techniques. Our proposed document 

binarization technique is described in Section III. Then 

experimental results are reported in Section IV to demonstrate 

the superior performance of our framework. Finally, conclusions 

are presented in Section V. 

 

II. RELATED WORK 

      Many thresholding techniques have been reported for 

document image binarization. As many degraded documents do 

not have a clear bimodal pattern, global thresholding is usually 

not a suitable approach for the degraded document binarization. 

Adaptive thresholding, which estimates a local threshold for each 

document image pixel, is often a better approach to deal with 

different variations within degraded document images. For 

example, the early window-based adaptive thresholding 

techniques, estimate the local threshold by using the mean and 

the standard variation of image pixels within a local 

neighborhood window. The main drawback of these window-

based thresholding techniques is that the thresholding 

performance depends heavily on the window size and hence the 

character stroke width. Other approaches have also been 

reported, including background subtraction, texture analysis, 

recursive method, decomposition method, contour completion, 

Markov Random Field, matched wavelet, cross section sequence 

graph analysis, self-learning, Laplacian energy user assistance, 

and combination of binarization techniques. These methods 

combine different types of image information and domain 

knowledge and are often complex. The local image contrast and 

the local image gradient are very useful features for segmenting 

the text from the document background because the document 

text usually has certain image contrast to the neighboring 

document background. They are very effective and have been 

used in many document image binarization techniques . In 

Bernsen’spaper [14], the local contrast is defined as follows: 

C(x,y ) = Imax(x,y ) −Imin(x,y )(1) 

 

      where C(x,y ) denotes the contrast of an image pixel 

(x,y),Imax(x,y) and Imin(x,y ) denote the maximum and 

minimum intensities within a local neighborhood windows of 

(x,y ),respectively. If the local contrast C(x,y ) is smaller than a 

threshold, the pixel is set as background directly. Otherwise it 

will be classified into text or background by comparing with the 

mean of Imax(x,y) and Imin(x,y). Bernsen’s method is simple, 

but cannot work properly on degraded document images with a 

complex document background. We have earlier proposed a 

novel document image binarization method by using the local 

image contrast that is evaluated as follows : 

 

 

 

C(x,y )=                  Imax(x,y ) −Imin(x,y )(2) 

 

                                Imax(x,yj ) + Imin(x,y ) + € 

 

      where €is a positive but infinitely small number that is added 

in case the local maximum is equal to 0. Compared with 

Bernsen’s contrast in Equation 1, the local image contrast in 

Equation 2 introduces a normalization factor (the denominator) 

to compensate the image variation within the document 

background. Take the text within shaded document areas such as 

that in the sample document image in Fig. 1(b) as an example. 

The small image contrast around the text stroke edges in 

Equation 1 (resulting from the shading) will be compensated by a 

small normalization factor (due to the dark document 

background) as defined in Equation 2. 

 

III. PROPOSED METHOD 

      This section describes the proposed document image 

binarization techniques. Given a degraded document image, an 

inversion contrast map is first constructed and the text stroke 

edges are then detected through the grayscale conversion of 

contrast image. The text is then segmented based on the local 

threshold that is estimated from the detected text stroke edge 

pixels. Some post-processing is further applied to improve the 

document binarization quality. 

 

A. Contrast Image Construction 

      The image gradient has been widely used for edge detection 

and it can be used to detect the text stroke edges of the document 

images effectively that have a uniform document background. 

On the other hand, it often detects many non-stroke edges from 

the background of degraded document that often contains certain 

image variations due to noise, uneven lighting, bleed-through, 

etc. To extract only the stroke edges properly, the image needs to 

be normalized (inverted) to compensate the image variation 

within the document background. In our earlier method, The 

local contrast evaluated by the local image maximum and 

minimum is used to suppress the background variation as 

described in Equation 2. In particular, the numerator (i.e. the 

difference between the local maximum and the local minimum) 

captures the local imagedifference that is similar to the 

traditional image gradient. The denominator is a normalization 

factor that suppresses the image variation within the document 

background. For image pixels within bright regions, it will 

produce a large normalization factor to neutralize the numerator 

and accordingly result in a relatively low image contrast. For the 

image pixels within dark regions, it will produce a small 

denominator andaccordingly result in a relatively high image 

contrast. However, the image contrast in Equation 2 has one 

typical limitation that it may not handle document images with 

the bright text properly. This is because a weak contrast will be 

calculated for stroke edges of the bright text where the 

denominator in Equation 2 will be large but the numerator will 

be small. To overcome this over-normalization problem, we 

convert the input degraded image into invert image where the 

image color pixels are inverted according to 256 bitmap colors. 

The inverted image is then converted to contrast image to get 

clear differentiation between background and foreground pixels.  
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The contrast is found as follows: 

      The proposed binarization technique relies more on inverted 

image and avoid the over normalization problem of our previous 

method. 

      Section IV. Fig. 2 shows the contrast map of the sample 

document images in Fig. 1 (b) and (d) that are created by using 

local image gradient, local image contrast and our proposed 

method in Equation 3, respectively. For the sample document 

with a complex document background in Fig. 1(b), the use of the 

local image contrast produces a better result as shown in Fig. 

2(b) compared with the result by the local image gradient as 

shown in Fig. 2(a)(because the normalization factors in Equation 

2 helps to suppress the noise at the upper left area of Fig. 2(a)). 

But for the sample document in Fig. 1(d) that has small 

intensityvariation within the document background but large 

intensityvariation within the text strokes, the use of the local 

image contrast removes many light text strokes improperly in the 

contrast map as shown in Fig. 2(b) whereas the use of local 

image gradient is capable of preserving those light text strokesas 

shown in Fig. 2(a). As a comparison, the adaptive combination of 

the local image contrast and the local image gradient in Equation 

3can produce proper contrast maps for document images with 

different types of degradation as shown in Fig. 2(c). In particular, 

the local image contrast in Equation 3 gets a high weight for the 

document image in Fig. 1(a) with high intensity variation within 

the document background whereas the local image gradient gets 

a high weight for the document image inFig. 1(b). 

 

 

 
 

Fig. Shows Contrast Images constructed. 

 

B. Text Stroke Edge Pixel Detection 

      The purpose of the contrast image construction is to detect 

the stroke edge pixels of the document text properly. The 

constructed contrast image has a clear bi-modal pattern, where 

the inversion image contrast computed at text stroke edges is 

obviously larger than that computed within the document 

background. We therefore detect the text stroke edge pixel 

candidate by using Otsu’s global thresholding method. For the 

contrast images in Fig. 2(c), Fig. 3(a) shows a binary map by 

Otsu’s algorithm that extracts the stroke edge pixels properly. As 

the local image contrast and the local image gradient a 

reevaluated by the difference between the maximum and 

minimum intensity in a local window, the pixels at both sides of 

the text stroke will be selected as the high contrast pixels. 

So,Before applying the Otsu’s global thresholding algorithm, we 

first convert the image into grayscale as the gray scale version of 

the contrast image has the efficient variation between 

background and the foreground pixels. In the final text stroke 

edge image map, we keep only pixels that appear within the high 

contrast image pixels in gray scale image. The gray scale 

conversion helps to extract the text stroke edge pixelsaccurately 

as shown in Fig. 

 

 
 

 
Fig. 3.Edge map for above images after grayscale of the 

sample document images. 

 

C. Local Threshold Estimation 

      The text can then be extracted from the document 

background pixels once the high contrast stroke edge pixels are 

detected properly. Two characteristics can be observed from 

different kinds of document images: First, the text pixels are 

close to the detected text stroke edge pixels. Second, there is a 

distinct intensity difference between the high contrast stroke edge 

pixels and the surrounding background pixels. The document 
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image text can thus be extracted based on the detected text stroke 

edge pixels as follows: 

(5) 

 

      Where Emean and Estd. are the mean and standard deviation 

of the intensity of the detected text stroke edge pixels within a 

neighborhood window W, respectively. The neighborhood 

window should be at least larger than the stroke width in order to 

contain stroke edge pixels. So the size of the neighborhood 

window W can be set based on the stroke width of the document 

image under study, EW, which can be estimated from the 

detected stroke edges [shown in Fig. 3(b)]as stated in Algorithm 

1.Since we do not need a precise stroke width, we justcalculate 

the most frequently distance between two adjacent edge pixels 

(which denotes two sides edge of a stroke) in horizontal direction 

and use it as the estimated stroke width. First the edge image is 

scanned horizontally row by row and the edge pixel candidates 

are selected as described in step 3.If the edge pixels, which are 

labelled 0 (background) andthe pixels next to them are labeled to 

1 (edge) in the edge map (Edg), are correctly detected, they 

should have higher intensities than the following few pixels 

(which should be the text stroke pixels). So those improperly 

detected edge pixels are removed in step 4. In the remaining edge 

pixels in the same row, the two adjacent edge pixels are likely 

the two sides of a stroke, so these two adjacent edge pixels are 

matched to pairs and the distance between them are calculated in 

step 5. After that a histogram is constructed that records the 

frequency of the distance between two adjacent candidate pixels. 

The stroke edge width EW can then be approximately estimated 

by using the most frequently occurring distances of the adjacent 

edge 

pixels as illustrated in Fig. 4. 

 

Algorithm 1 Edge Width Estimation 

 

      Require: The Input Document Image I and Corresponding 

Binary Text Stroke Edge Image Edg 

      Ensure: The Estimated Text Stroke Edge Width EW 

1: Get the width and height of I 

2: for Each Row x = 1 to height in Edg do 

3: Scan from left to right to find edge pixels that meet the 

following criteria: 

a)  its label is 0 (background); 

b)  the next pixel is labeled as 1(edge). 

4: Examine the intensities in I of those pixels selected in Step 3, 

and remove those pixels that have a lower intensity than the 

following pixel next to it in the same row of I . 

5: Match the remaining adjacent pixels in the same row into 

pairs, and calculate the distance between the two pixels in pair. 

6: end for 

7: Construct a histogram of those calculated distances. 

8: Use the most frequently occurring distance as the 

estimatedstroke edge width EW. 

 

D. Post-Processing 

      Once the initial binarization result is derived from Equation5 

as described in previous subsections, the binarization result can 

be further improved by incorporating certain domain knowledge 

as described in Algorithm 2. First, the isolated foreground pixels 

that do not connect with other foregroundpixels are filtered out to 

make the edge pixel set precisely.Second, the neighborhood pixel 

pair that lies on symmetric sides of a text stroke edge pixel 

should belong to different classes (i.e., either the document 

background or the foreground text). One pixel of the pixel pair is 

therefore labeled to the other category if both of the two pixels 

belong to the same class. Finally, some single-pixel artifacts 

along the text stroke boundaries are filtered out by using several 

logical operatorsas described in [4]. 

Algorithm 2Post-Processing Procedure 

 

      Require: The Input Document Image I , Initial Binary Result 

B and Corresponding Binary Text Stroke Edge Image Edg 

      Ensure: The Final Binary Result Bf 

1: Find out all the connect components of the stroke edge pixels 

in Edg. 

2: Remove those pixels that do not connect with other pixels. 

3: for Each remaining edge pixels (x,y ): do 

4: Get its neighborhood pairs: (x − 1, y) and (x + 1, y ); 

(x, y − 1) and (x, y + 1) 

5: if the pixels in the same pairs belong to the same class (both 

text or background) then 

6: Assign the pixel with lower intensity to foreground 

class (text), and the other to background class. 

7: end if 

8: end for 

9: Remove single-pixel artifacts [4] along the text stroke 

boundaries after the document thresholding. 

10: Store the new binary result to Bf . 

 

D. Post-Processing 

      Once the initial binarization result is derived from Equation 5 

as described in previous subsections, the binarizationresult can 

be further improved by incorporating certain domain knowledge 

as described in Algorithm 2. First, the isolated foreground pixels 

that do not connect with other foreground pixels are filtered out 

to make the edge pixel set precisely. Second, the neighborhood 

pixel pair that lies on symmetric sides of a text stroke edge pixel 

should belong to different classes (i.e., either the document 

background or the foreground text). One pixel of the pixel pair is 

therefore labeled to the other category if both of the two pixels 

belong to the same class. Finally, some single-pixel artifacts 

along the text stroke boundaries are filtered out by using several 

logical operators as described in [4]. 

Algorithm 2 Post-Processing Procedure 

 

      Require: The Input Document Image I , Initial Binary Result 

B and Corresponding Binary Text Stroke Edge Image Edg 

      Ensure: The Final Binary Result Bf 

1: Find out all the connect components of the stroke edge pixels 

in Edg. 

2: Remove those pixels that do not connect with other pixels. 

3: for Each remaining edge pixels (x,y ): do 

4: Get its neighborhood pairs: (x − 1, y )   and 

 (x + 1, y); 

(x, y − 1) and (x, y + 1) 

5: if The pixels in the same pairs belong to the same class (both 

text or background) then 
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6: Assign the pixel with lower intensity to foreground 

class (text), and the other to background class. 

7: end if 

8: end for 

9: Remove single-pixel artifacts [4] along the text stroke 

boundaries after the document thresholding. 

10: Store the new binary result to Bf . 

 

IV. EXPERIMENTS AND DISCUSSION 

      A few experiments are designed to demonstrate the 

effectiveness and robustness of our proposed method. We first 

analyze the performance of the proposed technique on public 

datasets for parameter selection. Due to lack of ground truth data 

in some datasets, no all of the metrics are applied on every 

images. 

 

A. Parameter Selection 

      The γ increases from 2
−10

 to 2
10

 exponentially and 

monotonically as shown in Fig. 5(a). In particular, α is close to 1 

when γ is small and  the local image contrast C dominates the 

adaptive image contrast Ca in Equation 3. On the other hand, Ca 

is mainly influenced by local image gradient when γ is large. At 

the same time, the variation of α for different document images 

increases when γ is close to 1. Under such circumstance, the 

power function becomes more sensitive to the global image 

intensity variation and appropriate weights can be assigned to 

images with different characteristics. 

      Data set improves significantly when γ increases to 1. 

Therefore the proposed method can assign more suitable α to 

different images when γ is closer to 1. Parameter γ should 

therefore be set around 1 when the adaptability of the proposed 

technique is maximized and better and more robust binarization 

results can be derived from different kinds of degraded document 

images. Fig. 6 shows the thresholding results when W varies 

from EW to 4EW. Generally, a larger local window size will help 

to reduce the classification error that is often induced by the lack 

of edge pixels within the local neighbourhood window. In 

addition, the performance of the. Proposed method becomes 

stable when the local window size is larger than 2EW 

consistently on the three datasets. W can therefore be set around 

2EW because a larger local neighborhood window will increase 

the computational load significantly.  

 

 

 
 

 
 

Fig .shows  recovered images by proposed method. 

 

V. CONCLUSION 

      This paper  presents an adaptive image contrast based 

document image binarization technique that is tolerant to 

different types of document degradation such as uneven 

illumination and document smear. The proposed technique is 

simple and robust, only few parameters are involved. Moreover, 

it works for different kinds of degraded document images. The 

proposed technique makes use of the local image contrast that is 

evaluated based on the local maximum and minimum. The 

proposed method has been tested on the various datasets.  
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Abstract- 1,4-diaminobutane was examined as a corrosion 

inhibitor for zinc in 0.5N hydrochloric acid by weight loss, 

gasometry and thermometry methods. Results obtained showed 

that the inhibition efficiency increased with increase in the 

concentration of the inhibitor. The adsorption of the inhibitor 

molecules on the zinc metal surface obeyed Temkin adsorption 

isotherm.  

 

Index Terms- 1,4-diaminobutane, zinc corrosion, weight loss, 

gasometry, thermometry and acid solutions. 

 

VI. INTRODUCTION 

Interaction of a metal with its environment leads to its 

deterioration, commonly referred to as corrosion. Organic 

compounds containing hetero atoms are widely used as corrosion 

inhibitors in various aggressive environments
1-8

. Corrosion 

inhibitors bring down  the corrosion of metals by adsorption on 

the metal surface leading to the blockage of  active sites on the 

metal surface. In the present work, we have examined  1,4-

diaminobutane as an inhibitor for the corrosion of zinc in 0.5N 

hydrochloric acid employing  weight loss, gasometry and 

thermometry methods. Five different concentrations of the 

inhibitor are used to evaluate the inhibition efficiency of 1,4-

diaminobutane.  

 

I. EXPERIMENTAL 

      The zinc metal specimens used in this work has the following 

composition: lead 1.03%, cadmium 0.04%, iron 0.001% and  the  

remainder  being  zinc.  Zinc  metal  specimens of size 

4cm*2cm* 0.08cm  were  polished with a series of emery papers 

of various grades from 400-1200, degreased with absolute 

ethanol and air dried. The corrosion medium used was 0.5N HCl 

prepared from A.R grade HCl and  deionised  water.  

      Weight loss, gasometry and thermometric studies were 

carried out as reported earlier
9-13

. From the weight loss 

experiments the % inhibition efficiency (I.E) and the degree of 

surface coverage (θ) were calculated by using the following 

equations. 

 

   

 

 

 

  

      Where Wo and Wi are the weight loss of the metal  in the 

absence and presence of the inhibitor respectively. 

      The corrosion rate (C.R) of the metal was calculated by using 

the following equation. 

 

                            

 

      Where W is the weight loss of the zinc metal (mg), A is the 

surface area of the metal specimen(cm
2
), t is the exposure time 

(h) and D is the density of the metal (g/cm
3
). 

      From the gasometry experiments the inhibition efficiency is 

calculated by using the following equation. 

 

 

 

 

      Where Vo and Vi are the volume of hydrogen gas evolved in 

the absence and presence of the inhibitor respectively. 

      From the thermometric studies the reaction number was first 

calculated by using the equation  

 

 

      Where Tm is the maximum temperature , Ti is the initial 

temperature and t is the time taken to attain the maximum 

temperature. 

      The inhibition efficiency is calculated by using the following 

equation 

 

 

 

      Where RNo is the reaction number in the absence of the 

inhibitor and RNi  is the reaction number in the presence of 

various concentrations of the inhibitor. 

 

II. RESULTS AND DISCUSSION 

      Values of inhibition efficiency obtained from the weight loss, 

gasometry and thermometry experiments for the corrosion of 

zinc in 0.5N HCl in the presence of different concentrations of 

the inhibitor are presented in the table-1 
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Table-1 Values of inhibition efficiency obtained from the 

weight loss, gasometry  and thermometry experiments  

 

Method 

employed 

Values of I.E(%) for different 

concentrations (mM) of 1,4-

diaminobutane 

10 20 30 40 50 

Weight loss 44.8 58.7 67.4 73.8 79.1 

Gasometry 44.3 58.1 66.8 74.2 78.8 

Thermometry 43.9 59.2 67.9 73.2 78.3 

 

The inhibition efficiency values obtained  from weight loss, 

gasometric and thermometric methods agree very well. With 

increase in the concentration of the inhibitor , the inhibition 

efficiency values also increases. The dependence of inhibition 

efficiency of the inhibitor on its concentration is shown in   

figure-1 

 

 

 

 

 

 

 

 

 

Figure 1 Variation of inhibition efficiency with  

concentration of the inhibitor. 

 

      Values of corrosion rates obtained from the weight loss 

experiments  are presented in the table-2 

 

Table 2     Values of corrosion rates obtained from the weight 

loss measurements. 

 

Corrosion rate (mm/y) for different 

concentrations (mM) of inhibitor 

10 20 30 40 50 

77.3 57.8 45.6 36.7 29.3 

 

      From table-2 it  can be observed that the corrosion rate of 

zinc in 0.5N HCl decreases with increasing concentration of the 

inhibitor. The effect of inhibitor concentration on the corrosion 

rates is shown in figure-2.  

 

 

 

 

 

 

 

 

 

 

Figure 2 Variation of corrosion rate with concentration of the 

inhibitor 
 

       The inhibitor molecule contains two primary amino groups, 

in its molecular structure which  are potential adsorption centres, 

through which the inhibitor molecule can get adsorbed on the 

zinc surface leading to the formation of a layer on the zinc metal 

surface. This layer acts as a barrier between the zinc metal and 

the corrosive media giving protection to the zinc metal. In 

addition to these, in acid medium, the two primary amino  groups   

present in the molecule  can be easily protonated to form the 

cationic form of the inhibitor. The chloride ions present in the 

acid medium gets adsorbed specifically  on the positively 

charged zinc metal  surface due to its lesser degree of hydration 

leading to the creation of excess negative charges on the zinc 

surface which favours the adsorption of these cationic form of 

the inhibitor molecules on the zinc metal surface resulting in the 

enhanced protection of zinc metal.   

 

III. ADSORPTION ISOTHERMS 

From the weight loss measurements, the degree of surface 

coverage (θ) for various concentrations of the inhibitor were 

evaluated. Temkin’s adsorption isotherm was tested by plotting 

logC vs θ which resulted in a straight line thereby showing that 

the adsorption of the inhibitor on the surface of zinc from 0.5N 

HCl obeys Temkin’s  adsorption isotherm. Figure-3 shows the 

Temkin adsorption isotherm plot for zinc in 0.5N HCl containing 

different concentrations of the inhibitor. 

 

 

 

 

 

 

 

 

 

 

Figure 3 Temkin adsorption isotherm plot for zinc in 0.5N 

HCl containing different concentrations of the inhibitor 
 

IV. CONCLUSIONS 

     1,4-diaminobutane used as a corrosion inhibitor for zinc in 

0.5N HCl performed well. It  exhibited  a  maximum  inhibition  

efficiency  of  79.1 %  at  50 mM concentration. The adsorption 

of the inhibitor on zinc surface obeyed Temkin adsorption 

isotherm. 
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    Abstract- The Wireless Sensor Network(WSN) is a network 

consist of many number of distributed sensor nodes. They are the 

main entity to be consider. WSN is used to provide many real 

world solution to certain problems. There are many applications 

in various fields like home, medical, military, etc. Sensor nodes 

sense the events for particular area and pass the information to 

base station from where human can get the data. Sensor nodes of 

WSN have limited capabilities in terms of battery life as well as 

data storage. In designing wireless sensor network the main issue 

is energy dissipation. Many routing protocols have been 

developed to decrease the power consumption of sensor node so 

that the life time of whole WSN can be increased. And now a 

days its become most important task to balance the energy of 

sensor nodes and manage it in proper way so that its could be 

beneficial for whole network. There are many hierarchical and 

location based routing protocols. Here in this paper, we have 

proposed one cluster based algorithm to prolong the lifetime of 

heterogeneous wireless sensor network. This cluster based 

algorithm become effective because clustering in wireless sensor 

network has been proven as a effective thing for energy 

consumption and power management. Here we use MATALAB 

for simulations and compares the results of simulations with 

LEACH protocol which is first clustering protocol for wireless 

sensor network to minimize energy consumption in network. 

 

    Index Terms- Wireless Sensor Network(WSN), Sensor Nodes, 

LEACH, Leader Nodes, Clustering, Network Lifetime. 

I. INTRODUCTION 

ver a years, many research have been carried out for 

wireless sensor network to solve the issue of energy 

dissipation in network. WSN consists of hundreds or thousands 

of sensor nodes. This sensor nodes have sensing, processing, 

communication capabilities [9]. Sensor nodes have 

characteristics like limited battery life, mobility, heterogeneity, 

etc. Out of this battery life of sensor nodes is important one 

because together the battery life of every sensor nodes  decides 

the lifetime of whole sensor network for which a network remain 

live and works normally. 

    Most of the techniques or work in area of wireless sensor 

network to increase the lifetime assumes that the whole network 

has homogeneous nature. Means all the sensor nodes have the 

same energy level during the working of network. But in real 

world during the working of network it has heterogeneous nature 

in terms of energy level. Homogeneous network hardly exist in 

nature. It is possible that energy of all sensor nodes  is equal at 

time of deployment of whole sensor network. Sensor nodes are 

equipped with irreplaceable batteries with limited power 

capacities. They can be deployed manually or be randomly 

dropped. They are containing one or more sensors, self 

configuring, with wireless communications and data processing 

components. The use of wireless sensor networks is increasing 

everyday but the problem is limited battery life. The main 

application domain of WSNs is in: 

 Home control [7] 

 Medical monitoring [8] 

 Military environment [1] 

 Biological and radiological events [1] etc. 

 

 
Figure 1: Wireless sensor network with clustering 

    The main most hard thing in designing network is to make 

whole network energy efficient [13]. So that it works as long 

time as possible. It is proven that doing clustering of sensor 

nodes in the network is more energy efficient technique instead 

of having normal sensor network without clustering. Clustering 

just grouping of sensor nodes and gathering data from sensor 

nodes and passes it to base station. However it is also important 

to use the better clustering techniques in proper way. It is not 

good to rely on some probability type  functions. Also good 

clustering provides less communication overhead to BS, 

minimize energy consumption, less number of active node at a 

time. 

 

    Also after applying clustering the selection of cluster heads 

and the path of information flow is critical one that helps in 

prolonging life of whole network. 

    The remaining of the research paper contains the following 

things: In section 2 we describes the related work. In section 3 

O 
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we introduce our proposed algorithm. In section 4 we shows 

simulation setup and experimental results. And section 5 

provides the conclusion of our work. 

II. RELATED WORK 

    The very first clustering technique proposed for clustering in 

wireless sensor network is LEACH(Low Energy Adaptive 

Clustering Hierarchy) protocol [1]. It is a single level cluster 

based routing protocol. In this protocol clustering task is 

performed in every round of data transmission. And cluster head 

is select that transfer the final data fusion of its own cluster to the 

base station directly. The whole network is divided into number 

of clusters. The protocol works with two phases. One is set up 

phase. In this phase cluster and associated cluster heads are 

elected. Each nodes chooses a number between 0 to 1 and one 

probability function is used to decides the cluster heads nodes. 

Probability function is as follows: 

                                  (1) 

    Where, p is the cluster head probability, r is the number of 

current round and G is the set of nodes that have not been 

cluster-heads in last 1/p rounds. 

    After becoming cluster heads they make TDMA schedule and 

transmit it to all the nodes in its cluster. Clusters are created 

based on signal strength of advertisement received by all none 

cluster head nodes.  

    Second phase is a steady state phase in which cluster head 

nodes stay turn on during whole round and assumes that it had 

data to receive from normal sensor nodes of its own cluster. 

Normal sensor nodes collect the data and send it to the cluster 

head during its own time frame and after that it goes down [11]. 

The problem with LEACH protocol is that it assumes 

homogeneous nature of wireless sensor network. It also uses 

probability function in deciding CH so that there may be chance 

of not having CH nodes in some particular round [12]. 

    From the analysis of wireless sensor networks it is concluded 

that there mainly two types of sensor nodes. One is said to be 

powerful nodes and other is said to be normal nodes [10]. The 

powerful nodes are also know to be as cluster head nodes which 

have more energy level compare to other nodes. The normal 

nodes have lesser energy level compare to powerful nodes.    

    There are also some other cluster based routing protocols like 

EEMC [2], BCDCP [3], LEACH-C [4], HEED [5], etc that all 

assumes homogeneous wireless sensor networks. Also PEGASIS 

[15], TEEN [14], etc are some clustering algorithms. 

    We proposed one different algorithm with different clustering 

technique and with leader node concept. It increases the lifetime 

of sensor network than that of by LEACH. 

III. PROPOSED SYSTEM 

    The proposed system comprises three phases.  

1. Cluster creation phase  

2. Leader selection phase 

3. Data transmission phase 

 

In cluster creation phase, clusters are made by using k-mean 

clustering technique. After applying k-mean to whole network 

sensor node having highest energy than all other nodes in cluster 

is selected as cluster head node. 

In leader selection phase, Euclidean Distance formula is used 

in deciding the leader node out of the existing cluster head nodes.  

The role of leader node is to perform final delivery of aggregated 

data of all sensor network to base station. The leader node have 

the closest distance to the base station. Once leader node gets 

down it means all other nodes including cluster head nodes 

already dead and whole sensor network become dead. 

In data transmission phase, the route of data flow is describes.  

The steps of proposed system is as follows: 

1. Cluster creation phase: 

a) Initially BS requests node position and 

energy level from each nodes.  

b) BS will arbitrarily chooses k nodes as initial 

cluster centers having maximum energy and 

closer to the node.  

c) Repeat. 

d) (Re)assign each node to the cluster with the 

nearest cluster center.  

e) Calculate the mean value of the Cluster.  

f) Until no change. 

g) After making clusters BS will assigns 

cluster head role having maximum energy 

level in each clusters.  

2. Leader selection phase: 

a) Find the distance of all cluster head nodes 

from BS using Euclidean distance formula.  

b) Now, find the mean value(centroid) for all 

distance values of all cluster head nodes, 

which is obtain in step a).  

c) Select the cluster head node as leader node 

which is closer to the centroid obtained in 

step b).  

3. Data transmission phase: 

a) In this phase data is pass from normal node 

to its cluster head node in each clusters. 

b) Than each cluster head node passes the data 

to leader node which will finally forwards 

the data of whole sensor network to BS. 
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IV. SIMULATION SETUP AND PERFORMANCE 

EVALUATION 

    In this part we introduce the implementation result of proposed 

system, energy model used for implementation and parameters 

taken as input during simulation.  

A. Energy Consumption Model  

Here we have taken first order radio energy model for simulating 

proposed system. The equations for transmitting and receiving l-

bit data messages from a given distance d is as follows: 

                          (2) 

                                                      (3) 

 

The following described parameters are used: 

: Energy dissipations per bit by the transmitter or receiver 

electronics  

: Energy dissipations per bit by the transmitter amplifier 

: Energy consumption for transmitting data 

: Energy dissipation by receiving data 

: Free space fading energy 

EDA: Data aggregation energy 

a: Pass loss exponent 

 

 
Figure 2: Energy consumption model [6] 

B. Simulation Parameters 

    The following Table I shows the different parameters with 

values that we have used in implementation of proposed system. 

TABLE I: Simulation parameters 

No. 

of 

Items 

Parameters Value 

1 Network Size 200m*200m 

2 Number of Nodes 500 

3 Data Packet Size 6000 bits 

4 Initial Energy 0.5J 

5 BS Position 50m*50m 

6  =  50nJ/bit 

7 EDA 5nJ/bit 

8  50nJ/bit 

9 
 

0.0013pJ/bit/m
4
 

10 
 

10pJ/bit/m
2
 

C. Simulation Results 

    Figure 3 shows the heterogeneous wireless sensor network 

after deployment of sensor nodes. Figure 4 shows heterogeneous 

wireless sensor network having all sensor nodes become dead. 

 

 
 

Figure 3: Heterogeneous wireless sensor network 

 
 

Figure 4: Dead sensor nodes in heterogeneous wsn 
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    We have simulated the proposed system by taking different 

message size. And from that we determined the lifetime of 

network. The following TABLE II shows the results obtained for 

proposed system and compare it with LEACH protocol. Figure 5 

shows comparison chart between proposed system and LEACH 

protocol.  

TABLE II: Network lifetime 

Packet Size(bits) 

Round Number 

LEACH Proposed System 

12000 321 355 

10000 346 360 

8000 472 501 

6000 541 574 

4000 611 636 

2000 725 786 
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Figure 5: Network lifetime with varying message size 

V. Conclusions 

    Here in this research paper, we have proposed system that uses 

k-mean clustering algorithm and also uses Euclidean distance 

formula for prolonging lifetime of heterogeneous wireless sensor 

network. Because we does not use any probability function 

proposed system gives better results compare to LEACH 

protocol. We also implement proposed system under various 

message sizes. The results of simulation shows that proposed 

system prolongs the lifetime of network more than LEACH 

protocol. 
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Abstract- The basic objective of this paper is to introduce and 

investigate the properties of   Nano  generalized closed  sets  in 

Nano Topological Spaces which is the extension of Nano closed 

sets introduced by Lellis Thivagar[2] 

 

Index Terms- Nano topology , Nano closed sets , Nano Interior , 

Nano closure , Nano generalized closed sets.      

 

I. INTRODUCTION 

evine[2] introduced the class of g- closed sets , a super class 

of closed sets in 1970.This concept was introduced as a 

generalisation of closed sets in Topological spaces through which 

new results in general topology were introduced. 

      LellisThivagar [1] introduced Nano topological space with 

respect to a subset X of a universe which is defined in terms of 

lower and upper approximations of X. The elements of 

Nanotopological space are called Nano open sets He has also 

defined Nano closed sets, Nano-interior and Nano closure of a 

set. He also introduced the weak forms of Nano open sets namely 

Nano – α open sets , Nano semi open sets and Nano preopen sets. 

In this paper some properties of generalized closed sets in Nano 

topological spaces are studied. 

 

II. PRELIMINARIES 

      Definition : 2.1A subset Aof a topological space ( X , τ) is 

called  a generalised closed set (briefly 

 g -closed ) [2] if Cl(A)  U Whenever A  U and U is open in( 

X , τ) 

 

      Definition : 2.2 [1] Let U be a non-empty finite set of objects 

called the universe and R be an equivalence relation on U named 

as the indiscernibility relation. Elements belonging to the same 

equivalence class are said to be indiscernible with one another. 

The pair (U,R) is said to be the approximation space. Let X U. 

 

(i) The lower approximation of X with respect to R is the 

set of all objects, which   can be for certain 

classified as X with respect to R and its is denoted 

by LR(X). 

             That is, L R(x)  =  where R(X) 

denotes the equivalence 

         class determined by x. 

 

(ii) The upper approximation of X with respect to R 

is the set of all objects, which can be possibly 

classified as X with respect to R and it is denoted 

by UR(X).That is,UR(X)  =  

 

 

(iii) The boundary region of X with respect to R is the 

set of all objects, which can be classified neither 

as X nor as not-X with respect to R and it is 

denoted by BR(x) . That is, BR(x) =UR(X) - L 

R(X)  

 

Property :2.3[3] If (U, R) is an approximation space and X, Y  

U , then  

(i) L R(X)   X U R(X)   

(ii) L R(ø)   = U R(ø)  and L R(U)   = U R(U) = U 

(iii) U R(XUY)  =U R(X)   U  U R(Y)   

(iv) U R(X Y)  U R(X)  U R (Y)   

(v) L R  (xU Y) L R  (x) U L R (Y)   

(vi) LR (X Y)  =LR (X)    LR (Y)   

(vii) L R (x)    LR(Y)   and U R (X)  U R (Y)   whenever X 

  Y 

(viii) U R (  =[  and L R (  =[  

(ix) U R U R(X) = L RU R(X) = U R(X) 

(x) L RL R(X) = URL R(X) = L R(X) 

 

      Definition : 2.4 [1]  Let  U be the universe, R be an 

equivalence relation on U and  R (X) = { U, ø , L R(X) , UR(X), 

BR(x) } where X U . Then by property 2.3  R (X) satisfies the 

following axioms:   

(i) U and ø belongs to  R (X) 

(ii) The union of the elements of any subcollection of  R (X) is 

in  R (X) 

iii) The intersection of the elements of any finite subcollection of 

 R (X) is in  R (X) 

That is,  R (X) is a topology on U called the Nanotopology on U 

with respect to X.  

We call ( U, R (X) ) as the Nanotopological space. The elements 

of  R (X) are called as Nano-open sets. 

 

      Remark: 2.5[1] If  R (X) is the Nanotopology on U with 

respect to X, then the  

set B = {U,LR(X) , U R(X) }is the basis for  R (X). 

 

      Definition : 2.6 [ 1] If ( U,  R (X)) is a Nano topological 

space with respect to X where X  U  and if  A  U , then the 

Nano interior of A is defined as the union of all Nano-open 

subsets of A and it is denoted by NInt(A). That is, N Int(A) is the 

largest Nano-open subset of A.  

The Nano closure of A is defined as the intersection of all Nano 

closed sets containing A and it is denoted by NCl(A). That is, 

NCl(A) is the smallest Nano closed set containing A.  

 

L  
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III. NANO GENERALIZED CLOSED SET 

      Throughout this paper ( U,  R (X)) is a Nano topological 

space with respect to X where X U , R is an equivalence 

Relation on U , U/R denotes the family of equivalence classes of 

U by R. 

 

      Definition :3.1  Let ( U,  R (X)) be a Nano topological 

space. A subset A of ( U,  R (X)) is called Nanogeneralised 

closed set (briefly Ng- closed ) if NCl(A)  V where A V and 

V is Nano open. 

 

      Example : 3.2Let U = { x,y,z } with U/R ={ {x} , {y,z} }  

and X= {x,z}.Then the Nanotopology 

       R (X ) = { U, ø , {x} ,{y,z}}. Nano closed sets are {ø , U 

,{y,z},{x}}. Let V= {y,z} and  

      A= {y}. Then NCl(A) = {y,z}  V . That is A is said to be 

Ng- closed in ( U,  R (X) ) 

 

      Theorem : 3.3 A subset A of ( U,  R (X) ) is Ng –closed if 

NCl(A) – A contains no nonempty Ng- closed set. 

      Proof:Suppose if A is Ng- closed. Then NCl(A)  V where 

A V and V is Nano open. Let Y be a Nanoclosed subset of 

NCl(A) – A . Then A  and is Nano open. Since A is Ng – 

closed ,NCl(A)  or Y   . That is Y NCl(A) andY 

  implies that Y ø . So Y is empty. 

 

      Theorem : 3.4 If  A and B are Ng- closed , then A U B is 

Ng- closed. 

      Proof:Let A and B are Ng- closed sets . Then NCl(A)  V 

where A  V and V is Nano open  and NCl(B)  V where B  V 

and V is Nano open . Since A and  B are subsets of V , ( A U B ) 

is a subset of V and V  is Nano open . Then  NCl(A U B ) = 

NCl(A) U NCl(B) V which implies that (AUB) is Ng- closed. 

 

      Remark : 3.5 The Intersection of two Ng- closed sets is 

again an  Ng-closed set which is shown in the following 

example. 

      Example: 3.6Let U = {a,b,c} , X = {a,b} , U/R = {{a,b} 

,{b.a}, {c}}, R (X)= {U,ø,{a,b}}.Let A= {b,c} ,  B= {a,c} and 

A B = {c}.Here NCl(A B)  V when (A B) V and V is 

Nano open. 

 

      Theorem : 3.7 If A is Ng – closed andABNCl(A) , then B 

is Ng-closed. 

      Proof:Let B V where V is Nano open in  R (X) .Then A 

B implies A V. Since A in Ng-closed ,NCl(A)  V. Also B 

NCl(A) implies NCl(B) NCl(A). Thus  NCl(B)  V and so B 

is Ng- closed. 

 

      Theorem : 3.8 Every Nano closed set is Nano generalized 

closed set. 

      Proof:Let AV and V is Nano open in  R (X). Since A is 

Nano closed ,NCl(A) A. That is NCl(A) AV. Hence A is 

Nano generalized closed set.The converse of the above theorem 

need not be true as seen from the following example. 

 

      Example : 3.9 Let U = {a,b,c,d} with X= {a,c} with U/R = 

{{a},{b},{c,d}}. 

       R (X) = {U, ø, {a},{a,c,d},{c,d}}. Nano closed sets are 

U,ø, {b,c,d},{b},{a,b}. Let A= {a,b,c} and A{a,b,c,d},NCl(A) 

{a,b,c,d} which implies that A is Ng-closed , but A is not Nano 

closed. 

 

      Theorem : 3.10 An Ng- closed set A is Nano closed if and 

only if NCl(A) – A is Nano closed. 

      Proof:(Necessity ) Let A is Nano closed . Then NCl(A) = A 

and so NCl(A) – A = ø which is Nano closed. 

       ( Sufficiency) Suppose NCl(A) – A is Nano closed. Then 

NCl(A) – A = ø since A is Nano closed. That is NCl(A) = A or A 

is Nano closed. 

 

      Theorem : 3.11Suppose that BAU,B is an Ng-closed set 

relative to A and that A is an Ng-closed subset of U. Then B is 

Ng-closed relative to U. 

      Proof:Let B V and suppose that V is Nanoopen in U.Then 

B A V. Therefore NClA(B)A V. It follows then that 

A NCl(B) A V and A  V NCl(B). Since A is Ng- closed 

in U , we have NCl(A) V NCl(B). Therefore NCl(B) 

NCl(A) V NCl(B).and so NCl(B) V. Then B is Ng-closed 

relative to V. 

 

      Corralary: 3.12 Let A be a Ng-closed set and suppose that F 

is a Nanoclosedset . Then A F is an Ng-closed set which is 

given in the following example. 

 

      Example : 3.13 Let U = {a,b,c,d} with X= {a,b} with U/R = 

{{a},{c},{b,d}}. 

       R (X) = {U, ø, {a},{a,b,d},{b,d}}. Nano closed sets are 

U,ø, {b,c,d},{c},{a,c}. Let A= {a,b,c} and F= {b,c,d}. Then 

A F= {b,c}  is an Ng closed set. 

 

      Theorem : 3.14 For each a  U , either {a} is Nano closed 

(or)  is Nano generalized closed in  R (X)  

      Proof: Suppose {a} is not Nano closed in U. Then is not 

nano open and the only nano open set containing  is V  U. 

That is  U. Therefore NCl(  U which implies  is 

Nano generalized closed set in  R (X). 
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Abstract- As the use of Web is increasing more day by day, the 

web users get easily lost in the web’s rich hyper structure. The 

main aim of the owner of the website is to provide the relevant 

information to the users to fulfill their needs. Web mining 

technique is used to categorize users and pages by analyzing 

users behavior, the content of pages and order of URLs accessed. 

Web Structure Mining plays an important role in this approach. 

In this paper we discuss and compare the commonly used 

algorithms i.e. PageRank, Weighted PageRank and HITS. 

 

Index Terms- Web Mining, Web Content Mining, Web Structure 

Mining, Web Usage Mining, PageRank, Weighted PageRank and 

HITS.  

 

I. INTRODUCTION 

he World Wide Web (WWW) is rapidly growing on all 

aspects and is a massive, explosive, diverse, dynamic and 

mostly unstructured repository of data. Till now, WWW is the 

huge information repository referenced for Knowledge. 

Generally, user faces a lot of challenges in the Web:  

1) Huge amount of information on the web 

2) Web information  coverage is very wide and diverse 

3)  All types information/data must exist on the web 

4) Much of web information is semi structured 

5) Much of the web information is linked 

6) Availability of redundant web information. 

7) The web is noisy 

8) The web is also about services 

9) The web is dynamic 

10) The web is a virtual Society. 

 

      This paper is organized as follows: Web Mining is introduced 

in Section II. The Taxonomy of Web Miningnamely Web 

Content Mining, Web Structure Mining, Web usage Mining are 

discussed in Section III. Section IV describes the various Link 

analysis algorithms. Section IV(A) defines Page Rank 

Algorithm, IV(B) defines Weighted Page Rank Algorithm and 

IV(C) defines Hyperlink Induced Topic Search Algorithm . 

Section V provides the comparison of various Link Analysis 

Algorithms. 

 

II. WEB MINING 

      Web Mining is the use of data mining techniques to 

automatically discover and extract information from Web 

documents and services.  

 

 

      Web Mining Process :The Complete process of extracting knowledge from Web data [5][8] is as follows in Figure-1: 

 

 

 

 

 

 

Figure 2: Web Mining Process 

 

Web Mining can be decomposed into several tasks, namely: 

1. Resource Finding refers to the task of getting/ 

reading  intended web credentials. 

2. Information selection and pre-processing refers 

to Robotically selecting and pre-processing definite 

from information retrieved Web resources. 

3. Generalization refers to Robotically ascertains 

certain general patterns at individual or multiple 

Web Situates . 

4. Analysis: Mined Pattern Rationale and 

interpretation.  

 

III. WEB MINING CATEGORIES 

      Web Mining areas according to the Web data used as input as 

follows:  

      Web Content Mining (WCM) is responsible for exploring 

the proper and relevant information from the contents of web. It 

focuses mainly inner document level. 

      Web Structure Mining (WSM) is the process by which we 

discover the model of link structure of the web pages. We catalog 

the links; generate information like the similarity and relations 

among them by taking advantage of Hyperlink topology. Its Goal 

is to generate structured summary about the website and web 

page.  

      Web usage Mining (WUM) is responsible for recording the 

user profile and user behavior inside the log file of the web. 
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Table 1 gives an overview of above Web Mining categories. 

 

 Web Mining 

 Web Content Mining Web Structure 

Mining 

Web usage 

Mining  IR View DB View 

View of 

Data 

- UnStructured 

- Structured 
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DB 

- Link 

Structure 

- Interactivi

ty 

Main Data - Text 

Documents 

- HyperText 

Documents 

- Hypertext 

Documents 

- Link 

Structure 

- Server 

Logs 

- Browser 

Logs 

Representat

ion 

- Bag of 

Words, n-

gram Terms, 

- Phrases, 

Concepts or 

ontology 

- Relational 

- Edge labeled 

Graph, 

- Relational 

- Graph - Relational 

Table 

- Graph 

Method - Machine 

Learning 

- Statistical 

(including 

NLP) 

- Proprietary 

Algorithms 

- Association 

Rules 

- Proprietar

y 

algorithms 

- Machine 

learning 

- Statistical 

- Associatio

n rules 

Application 

Categories 

- Categorizatio

n 

- Clustering 

- Finding 

extract rules 

- Finding 

patterns in 

Text 

- Finding 

frequent Sub 

Structures 

- Web Site 

Schema 

Discovery 

- Categoriz

ation 

- Clustering 

- Site 

Constructi

on 

- Adaptatio

n and 

managem

ent 

- Marketing 

- User 

Modeling 

 

 

IV. LINK ANALYSIS ALGORITHMS 

      Web mining techniques provides the additional information 

through hyperlinks where different documents are connected.[2] 

We can view the web as a directed labeled graph whose nodes 

are the documents or pages and edges are the hyperlinks between 

them. This directed graph structure is known as web graph. There 

are number of algorithms proposed based on link analysis. Three 

important algorithms Page rank[5], Weighted Page rank[6] and 

HITS[7] are discussed below: 

 

A. Page Rank 

      Page Rank, an algorithm developed by Brin and Page at 

Stanford University, is a numeric value that represents how 

important a page is on the web. Page Rank is the method used by 

Google for measuring a page’s “Significance”. After considering 

all other factors like Title Tag and Keywords , Google uses Page 

rank to adjust results so that more “Significant” pages move up 

in the results page of a user’s search result display. 

The Page rank value for a page is calculated based  on the 

number of backlinks to a page. Page Rank is displayed if you’ve 

installed the Google toolbar (http://toolbar.google.com/).  And its 

rank only goes from 0 – 10 and seems to be  like a logarithmic 

scale: 

  

Following are some of the terms used: 

(1) PageRank (PR) : the actual, real, page 

rank for each page as calculated by 

Google. 

Toolbar PageRank 

(Log base 10) 
Real PageRank 

0 0 - 100 

1 100 – 1,000 

2 1,000 – 10,000 

3 10,000 – 100,000 

4 And so on…. 
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(2) TOOLBAR PR : The Page rank displayed 

in the Google toolbar in your browser 

ranges from 0 to 10. 

(3) BACKLINK : If page A links out to page 

B, then page B is said to have a “back 

link” from page A.  

      We can’t know the exact details of the scale because the 

maximum PR of all pages on the web changes every month when 

Google does its re-indexing! If we presume the scale is 

logarithmic then Google could simply give the highest actual PR 

page a toolbar of 10 and scale the rest appropriately. 

      The another definition given by Google is as follows: We 

assume page A has pages T1…Tn which points to it. The 

parameter d (damping factor), can be set between 0 and 1. But 

usually set to 0.85.  C(A) refers to the number of links going out 

of page A. The Page rank of a page A is given as follows: 

 

PR(A) = (1 – d) + d (PR(T1)/C(T1) + … + PR(Tn)/C(Tn)) 

 

      Note that Page Ranks form a probability distribution over 

web pages, so the sum of all web pages’ Page Ranks will be one. 

Page rank or PR(A) has the following sections: 

1. PR (Tn) – Each page has a notion of 

its own self-importance. That’s 

“PR(T1)” for the first page in the web 

all the way up to “PR(Tn)” for the last 

page. 

2. C (Tn) – Each page spreads its vote 

out evenly amongst all of it’s 

outgoing links. The count , or the 

number , of outgoing links for page 1 

is “C (T1)” , “C (Tn)” for page n, and 

so on for all pages. 

3. PR (Tn)/C (Tn) – so if out page 

(page A) has a backlink from page “n” 

the share of the vote page A will get is 

“PR(Tn)/C(Tn)”. 

4. d(… - All these fractions of votes are 

added together but, to stop the other 

pages having too much influence, this 

total vote is “drown” by multiplying it 

by 0.85 (the factor “d”). 

  

B. Weighted Page Rank 

      The more popular web pages are the more linkages that other 

web pages tend to have to them or are linked to by them. The 

proposed extended Page Rank algorithm – a Weighted Page 

Rank Algorithm[10] – assigns larger rank values to more 

important (popular) pages instead of dividing the rank value of a 

page evenly among its out link pages. Each out link page gets a 

value proportional to its popularity (its number of in links and 

out links). The popularity from the number of in links and out 

links is recorded as W
in

(v,u)  and W
out

(v,u), respectively. W
in

(v,u)  

is the weight  of link(v,u) calculated based on the number of in 

links of page u and the number of in links of all reference pages 

of page v.  

W
in

(v,u) =  

 

      Where Iu and Ip represent the number of in links of page u 

and page p, respectively. R(v) denotes the reference page list of 

page v. 

 

       W
out

(v,u)  is the weight  of link(v,u) calculated based on the 

number of out links of page u and the number of out links of all 

reference pages of page v.  

W
out

(v,u) =  

 

      Where Iu and Ip represent the number of out links of page u 

and page p, respectively. R(v) denotes the reference page list of 

page v. Figure-1 shows an example of some links of a 

hypothetical website. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Links of a Web Site 

 

 

PageRank VS Weighted PageRank 

      In order to compare the WPR with the PageRank, the 

resultant pages of a query are categorized into four categories 

based on their relevancy to the given query. [8] They are  

1. Very Relevant Pages (VR): These are 

the pages that contain very important 

information related to a given query. 

2. Relevant Pages (R): These Pages are 

relevant but not having important 

information about a given query. 

3. Weakly relevant Pages (WR): These 

Pages may have the query Keywords 

but they do not have the relevant 

information. 

4.  Irrelevant Pages (IR) : These Pages 

are not having any relevant 

information and query Keywords. 

P1 

P2 

P3 

  A 

  B 
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      The PageRank and WPR algorithms both provide ranked 

pages in the sorting order to users based on the given query. So, 

in the resultant list, the number of relevant pages and their order 

are very important for users. Relevance Rule is used to calculate 

the relevancy value of each page in the list of pages. That makes 

WPR different from PageRank. 

 

      Relevancy Rule: The Relevancy of page to a given query 

depends on its category and its position in the page –list. The 

larger the relevancy value, the better is the result. 

 
Where, 

i = i
th

 page in the result page –list 

R(p), n = the first n pages chosen from the list R(p) 

Wi = weight of ith page as given below  

 

 
 

      Where,  v1,v2,v3 and v4 are the values assigned to a page if 

the page is VR,R,WR,IR respectively. These values are always 

v1>v2>v3>v4. Experimental studies show that WPR produces 

larger relevancy values than the PageRank.  

 

C. HITS (Hyperlink Induced Topic Search) 

      Kleinberg developed a WSM based algorithm named 

Hyperlink Induced Topic Search (HITS) in 1988 which identifies 

two different forms of web pages called hubs and authorities. 

Authorities are pages having important contents. Hubs are pages 

that act as resource lists, guiding users to authorities. Thus, a 

good hub page for a subject points to many authoritative pages 

on that content, and a good authority page is pointed by many 

fine hub pages on the same subject. 

      Kleinberg states that a page may be a good hub and a good 

authority at the same time [8, 9]. This spherical relationship leads 

to the definition of an iterative algorithm called HITS. 

      The HITS algorithm treats WWW as a directed graph G (V, 

E), where V is a set of vertices representing pages and E is a set 

of edges that match up to links. Figure 2 shows the hubs and 

authorities in web [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Hubs and Authorities 

 

It has two steps, 

1. Sampling Step – In this step a set of 

relevant pages for the given query are 

collected. 

2. Iterative Step – In this step Hubs and 

Authorities are found using the output of 

sampling step. 

 

      In this HITS Algorithm, the  weights of the Hub (Hp) and the 

weights of the Authority (Ap) are calculated using following 

algorithm. 

 

HITS Algorithm 

1. Initialize all 

weights to 1 

2. Repeat Until 

the weights 

converge: 

3. For every hub p 

ϵ H 

4.  

 
5. For every 

authority p ϵ A 

6.  

 

 
7. Normalize 

 

      Where Hq is Hub Score of a page, Aq is authority score of a 

page, I(p) is set of reference pages pf page p and B(p) is set of 

referrer pages pf page p. The authority weight of a page is 

proportional to the sum of hub weights of pages that link to it. 

 

 

 

 

 

 

 

 

 

 

 Hubs            Authorities 
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Similarly a hub of a page is proportional to the sum of authority 

weights of pages that it links to. 

 

Following are some constraints of HITS algorithm 

 Hubs and authorities: It is not easy to 

distinguish between hubs and 

authorities because many sites are 

hubs as well as authorities. 

 Topic drift: Sometime HITS may not 

produce the most relevant documents 

to the user queries because of 

equivalent weights. 

 Automatically generated links: HITS 

gives equal importance for 

automatically generated links which 

may not have relevant topics for the 

user query. 

 Efficiency: HITS Algorithm is not 

efficient in real time. 

 

      A HIT was used in a prototype search engine called Clever 

for an IBM research project. Because of the above constraints 

HITS could not be implemented in real time search engine.     

 

V. COMPARISON 

      Table 2 shows comparison of all the three algorithms 

discussed above [11]. 

 

Table 2: Comparison of Algorithms 

 

Algorithm Page Rank 

Algo 

WPR Algo HITS 

Algo 

Mining 

Technique 

Used 

WSM WSM WSM and 

WCM 

Working Computes 

scores at 

indexing 

time. 

Results are 

sorted 

according to 

importance 

of pages. 

Computes 

scores at 

indexing 

time. 

Results are 

sorted 

according to 

Page 

importance. 

Computes 

Hub and 

Authority 

scores of 

n highly 

relevant 

pages on 

the fly. 

I/P 

Parameters 

Back Links Back Links, 

Forward 

Links 

Back 

Links, 

Forward 

Links & 

Content 

Complexity O(log N) < O(log N) < O(log 

N) 

Limitations Query 

independent 

Query 

independent 

Topic 

Drift and 

Efficiency 

Problem 

Search 

Engine 

Google Research 

Model 

Clever 

 

VI. CONCLUSION 

      Web Mining is powerful technique used to extract the 

information from past behavior of users. Various Algorithms are 

used to rank the relevant pages. PageRank, Weighted PageRank 

and HITS treat all links equally when distributing the rank score. 

PageRank and weighted PageRank are used in WSM. HITS are 

used in both WSM and WCM. PageRank and Weighted 

PageRank calculates the score at indexing time and sort them 

according to importance pf page where as HITS calculates the 

hub and authority score of n highly relevant pages. The input 

parameters used in Page Rank are BackLinks, Weighted 

PageRank uses BackLinks and Forward Links as Input 

Parameter, HITS uses BackLinks, Forward Link and Content as 

Input Parameters. Complexity of PageRank Algorithm is O(log 

N) where as complexity of Weighted PageRank and HITS 

algorithms are <O(log N).  

      After going through the analysis of algorithms for ranking of 

web pages against the various parameters such as methodology, 

input parameters, relevancy of results and importance of the 

results, it is concluded that existing techniques have limitations 

particularly in terms of time response, accuracy of results, 

importance of the results and relevancy of results. An efficient 

web page algorithms should meet out these challenges efficiently 

with compatibility with global standards of  web Technology.  
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Abstract- Network security is the condition of being protected 

against danger or loss. In the general sense, security is a concept 

similar to safety. This safety plays a vital role in bank 

transactions where disclosure of any data results in huge loss. In 

this paper, Various security threats are illustrated using a tree 

structure being root nodes as the threats and leaf nodes to achieve 

those threats and probable measures to overcome the same has 

been described. security of online bank transactions have been 

improved by increasing the number of bits used in establishing 

the SSL connection as well as in RSA asymmetric key 

encryption along with SHA1 used for digital signature to 

authenticate the client. Analysis and the results obtained will 

prove the improved security in proposed method. 

 

Index Terms- Asymmetric encryption, Digital signature, 

Certificate, entropy 

 

I. INTRODUCTION 

 “Network” has been defined as any set of interlinking lines 

resembling a net, a network of roads parallel and 

interconnected system, a computer network is simply a system of 

interconnected computers. Security is often viewed as the need to 

protect one or more aspects of network’s operation and permitted 

use (access, behavior, performance, privacy and confidentiality 

included). Security requirements may be Local or Global in their 

scope, depending upon the networks or internetworks purpose of 

design and deployment. Criteria for evaluating security solutions 

include ability to meet the specified needs/ requirements, 

effectiveness of approach across networks, computing resources 

needed vis-a-vis the value of the protection offered, quality and 

scalability, availability of monitoring mechanisms, adaptability, 

flexibility, practicability from sociological or political 

perspective economic considerations and sustainability. 

      Security Attacks compromises the information-system 

security. Active attacks involve active attempts on security 

leading to modification, redirection, blockage or destruction of 

data, devices or links. Passive attacks involve simply getting 

access to link of device and consequently data. Security Threats 

are those having potential for security violation. Security 

Mechanism is a mechanism that detects/ locates/ identifies/ 

prevents/ recovers from “security attacks” [1]. Security Service is 

a service that enhances security, makes use of the security 

mechanisms. The Internet is an integral part of our daily lives as 

told earlier, and the proportion of people who expect to be able to 

manage their bank accounts anywhere, anytime is constantly 

growing. As such, Internet banking has come of age as a crucial 

component of any financial institution’s multichannel strategy. 

Information about financial institutions, their customers, and 

their transactions is, by necessity, extremely sensitive; thus, 

doing such business via a public network introduces new 

challenges for security and trustworthiness. Any Internet banking 

system must solve the issues of authentication, confidentiality, 

integrity, and non repudiation, which means it must ensure that 

only qualified people can access an Internet banking account, 

that the information viewed remains private and can’t be 

modified by third parties, and that any transactions made are 

traceable and verifiable. For confidentiality and integrity, Secure 

Sockets Layer/Transport Layer Security (SSL/TLS)[2] is the de 

facto Internet banking standard, whereas for authentication and 

non repudiation, no single scheme has become predominant yet. 

Let us see the current authentication threats and the proposed 

solutions as well as how these solutions can be extended in the 

face of more complex future attacks. 

      In this paper, we describe the various security attacks [1] on 

banking transactions and the proposed solution which include 

improved SSL/TSL connection [2] between client and bank 

server and also improved RSA encryption [3]. The simulation of 

the banking transactions will be performed and the entropy of 

existing methodology and proposed solution will be compared. 

 

II. ATTACKS ON AUTHENTICATION 

      Internet banking systems must authenticate users before 

granting them access to particular services. More precisely, the 

banking system must determine whether a user is, in fact, who he 

or she claims to be by asking for direct or indirect proof of 

knowledge about some sort of secret or credential. With the 

assumption that only an authentic user can provide such answers, 

successful authentication eventually enables users to access their 

private information. 

      The attack has been classified and categorized as a tree Fig. 

1. An attack tree [1] has a root node and leaf nodes. The root 

node represents the target of the attack, while the leaf nodes 

represent the means for reaching the target, which are the events 

that comprise the attack. The attack tree has one root node, 

representing the final target of the attacker, which is the 

compromise of the user’s bank account. An intruder may use one 

of the leaf nodes as a means for reaching the target. To 

categorize Internet banking attacks, each component of the 

process should be examined: the user terminal/user (UT/U), the 

A 
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communication channel (CC) and the Internet banking server 

(IBS). The following types of attacks are identified: 

      UT/U attacks: These attacks target the user equipment, 

including the tokens that may be involved, such as smartcards or 

other password generators, as well as the actions of the user 

himself/herself. UT/U attacks include: 

 

UT/U1Procedural attacks: 

1. UT/U1a: User surveillance (piggybacking) Similar to the 

personal identification number (PIN) thefts facilitated by the 

installation of cameras in automatic teller machines (ATMs); 

the users actions may be monitored to capture credentials.  

2. UT/U1b: Theft of token and handwritten note stealing 

Internet banking usernames are usually long and have to be 

written down. Users may also keep their passwords written, 

despite the security guidance provided by their banks. Notes 

may be stolen, providing access to the users credentials. 

Tokens may also be stolen, providing the attacker with one 

authentication factor that, when combined with other types 

of attacks (such as PIN calculators), can lead to identity 

theft.  

 

      UT/U2: Malicious software installation. The embedding of 

malicious content for compromising the users login information 

and password (e.g., keyboard loggers or screen capture in image 

or video files) may take place via a number of different methods, 

including: 

1. UT/U2a:  Hidden code. This is the use of hidden code 

within a web page that exploits a known vulnerability of 

the customer’s web browser and installs malicious 

software in the user terminal. The exploit may target 

permissions on Java runtime support, ActiveX support, 

multimedia extensions, and running of software through 

the browser. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Hierarchy of attacks. 

 

 

2. UT/U2b: Worms and bots Worms search vulnerabilities 

and exploit them automatically. This includes the 

exploit of instant messaging and chatting 

communication software (that allows the embedment of 

dynamic content), which may automatically depleted 

using bots. 

3. UT/U2c: E-mails with malicious code This is the 

submission of e-mails with malicious content, such as 

executable files or HTML code with embedded applets. 

UT/U3Token attack tools: 

1. UT/U3a: Smartcard analyzers Attacks against 

smartcards, such as power consumption analysis or time 
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analysis, may expose the security of the smartcard by 

revealing cryptographic keys and passwords. Such 

attacks are sophisticated and not easy to implement, but 

are very effective, especially if the necessary 

countermeasures (noise generators, time-neutral code 

design) against these types of attacks are not 

implemented by the smartcard manufacturer. 

2. UT/U3b: Smartcard reader manipulator, this is 

applicable to non certified smartcard readers with 

insecure interfaces, which may expose the contents of 

the smartcard by conducting unauthorized operations. 

3. UT/U3c: Brute-force attacks with PIN calculators. 

These attacks focus on breaking the security of tokens 

that generate random PINs. The attack exploits the fact 

that a time window is necessary, for synchronization 

reasons. In some implementations, except from the 

present PIN, the subsequent and preceding codes are 

active for the same purpose. It is reported that it is 

possible to break such mechanisms with a minimum 

window of three PINs. 

 

      UT/U4 Phishing: These attacks use social engineering 

techniques masquerading as a trustworthy person or business in 

an electronic communication in an attempt to fraudulently 

acquire sensitive information, such as passwords and credit card 

details. The term was initially used in the mid-1990’s by hackers 

who were stealing America Online (AOL) accounts by scamming 

passwords from unsuspecting AOL users. These attacks include: 

1. UT/U4a: Social engineering, these attacks focus on the 

compromise of the user’s credentials by nontechnical 

means, such as phone calls or the submission of e-mails 

masquerading as an official bank, asking the user for 

username and password. 

 

2. UT/U4b: Web page obfuscation: These attacks are 

based on links that do not correspond to the destination 

they describe, or the use of Internet Protocol (IP) 

addresses instead of universal resource locators (URL) 

for confusing the user. Other techniques deploy hidden 

frames. These are used for covering the real activity of a 

web page by using several frames with malicious 

content, while the user sees only the URL of the master 

frame set. Other methods use graphics that spoof the 

interface of a web browser, such as the address bar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Applicability of attacks in different  authentication mechanisms. 

 

CC attacks: This type of attack focuses on communication links. 

Examples include: 

1. CC1: Pharming, These involve compromising domain 

name servers (DNSs), altering DNS tables and 

connecting the user to fraudulent sites, instead of the 

official bank’s site, where information regarding the 

users account may be derived.  

2. CC2: Sniffing, Active sniffing attacks masquerade the 

two communicating entities to each other (user client 

and the Internet banking server) to capture information, 

such as username and password. Passive sniffing 

captures information from the communication medium, 

without interception.  
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3. CC3: Active man-in-the-middle attacks, this type of 

attack regard a schema where the attacker receives and 

forwards information between the UT and the IBS. The 

attacker sends malformed user packets or injects new 

traffic, such as transfer commands, from one account to 

another.  

4. CC4: Session hijackings, Attacks that force the user to 

connect to the IBS with a preset session ID. Once the 

user authenticates to the server, the attacker may utilize 

the known session ID to send packets to the IBS, 

spoofing the user’s identity. 

 

IBS attacks: These types of attacks are offline attacks against the 

servers that host the Internet banking application. Examples 

include:  

1. IBS1: Brute-force attacks, Brute-force attacks in certain 

password-based mechanisms are reported to be feasible 

by sending random usernames and passwords. The 

attacked mechanisms implement a scheme based on 

guessable usernames and four-digit passwords. The 

attack mechanism is based on distributed zombie 

personal computers, hosting automated programs for 

username or password based calculation. This attack 

may be combined with username filtering methods for 

determining the identity of the user. These methods 

filter the different responses of the server, in the case of 

valid or invalid usernames.  

2. IBS2: Bank security policy violation Violating the 

bank’s security policy in combination with weak access 

control and logging mechanisms, an employee may 

cause an internal security incident and expose a 

customer’s account.  

3. IBS3: Web site manipulation, Exploiting the 

vulnerabilities of the Internet banking web server may 

permit the alteration of its contents, such as the links to 

the Internet banking login page. This may redirect the 

user to a fraudulent web site where his/her credentials 

may be captured. Applicability of attacks in different 

authentication mechanisms is shown in Fig. 2 

 

III. PROPOSED METHOD 

A. SHA1 algorithm  

      SHA-1 [4] is a cryptography hash function designed by the 

United States National Security Agency that produces a 160-bit 

(20-byte) hash value. A SHA-1  hash value typically forms a 

hexadecimal number, 40 digits long. The one-way hash function, 

or secure hash function, is important not only in message 

authentication but in digital signatures. The purpose of a hash 

function is to produce a” fingerprint” of a file, message, or other 

block of data. To be useful for message authentication, a hash 

function H must have the following properties: 

1. H can be applied to a block of data of any size.  

2. H produces a fixed-length output.  

3. H(x) is easy to compute for any given x, making both 

hardware and software implementation practical.  

4. For any given code h, it is computationally infeasible to find 

x such that H(x) = h. A hash function with this property is 

referred to as one-way or pre image resistant.  

5. For any given code h, it is computationally infeasible to find 

x such that y! = x with H(y) = H(x). A hash function with 

this property is referred to as second pre image resistant, this 

is sometimes referred to weak collision resistant.  

6. It is computationally infeasible to find any pair (x; y) such 

that H(x) = H(y).A hash function with this property is 

referred to as collision resistant. This is sometimes referred 

to as strong collision resistant. 

 

B. RSA algorithm 

      RSA [5] is a block cipher in which the plain text and cipher 

text are integers between 0 and n for some n. Encryption and 

decryption are of the following form period for some plain text 

block M and cipher text block C: C = M
e
 mod  n M = C

d
 mod 

n=(M
e
)

d
 mod n=M

ed
  mod  n. Both sender and receiver must 

know the values of n and e, and only the receiver knows the 

value of d. This is a public-key encryption algorithm with a 

public key of KU(e; n) and a private key of KR(d; n). For this 

algorithm to be satisfactory for public-key encryption, the 

following requirements must be met. 

1. It is possible to find values of e,d, n such that M
ed

 mod n 

= M for all M < n. 

2. It is relatively easy to calculate M
e
 and C

d
 for all values 

of M < n.  

3. It is in feasible to determine d given e and n. 

 

      The first two requirements are easily met. The third 

requirement can be met for large values of e and n. 

RSA key generation: 

 Choose two large prime numbers p, q.(e.g., 1024 bits 

each)(Many tests like The Solovay-Strassen Primarily Test 

[6],Rabin-Miller Primarily Test[7], Ferment Little Test will 

check the primarily of number 

 Compute n = p  q, z = (p  1)(q  1)  

 Choose e(with e < n) that has no common factors with z. (e, 

z are ”relatively prime”).  

 Choose d such that ed 1 is exactly divisible by z. (in other 

words: e dmodz = 1).  

 Public key is (n; e). Private key is (n; d). 

 

RSA Encryption:  

      Given (n; e) and (n; d) as computed above to encrypt [3] bit 

pattern, m, 

 select random numbers,  

 Shift the input text to (input value in ASCII+random 

number) value  

 New value becomes the input text, then compute c = 

m
e
modn (i.e., remainder when m

e 
is divided by n), for 

random number. 

 

      RSA Decryption: To decrypt [3] received bit pattern c, 

compute m = c
d 

mod n (i.e., remainder when c
d
 is divided by n), 

for random number and then shift back to the (random number-

ASCII value of text) value. 

 

C. Certificate 

      With the advent of public key cryptography (PKI), it is now 

possible to communicate securely with untreated parties over the 

Internet without prior arrangement. One of the necessities arising 
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from such communication is the ability to accurately verify 

someone’s identity (i.e. whether the person you are 

communicating with is indeed the person who he/she claims to 

be). In order to be able to perform identity check for a given 

entity, there should be a fool-proof method of binding the 

entity’s public key to its unique domain name (DN). A X.509 

digital certificate [8] issued by a well known certificate authority 

(CA) [9], like VeriSign, Entrust, Thawte, etc., provides a way of 

positively identifying the entity by placing trust on the CA to 

have performed the necessary verification. A X.509 certificate is 

a cryptographically sealed data object that contains the entity’s 

unique DN, public key, serial number, validity period, and 

possibly other extensions. [Note: Refer to RFC 3280 for a 

complete list of attributes and X.509 v3 extensions.] Certificates 

are typically stored in PEM (Privacy Enhanced Mail) format. 

 

D. Signature algorithm 

      The algorithm to generate digital signature [10] is as follows: 

(Fig 3 ) 

1. Open a input document to be signed. 

2. Select the hash function to be used (Here its SHA1)  

3. Generate the 160 bit hash value 

4. Generate the keys (Here RSA keys)  

5. Encrypt the hash value 

6. Attach certificate for authentication 

7. Generate signature and store in the document. 

 

      Signature will now contain: Signature, Length of signature, 

Encryption algorithm used, Hash function used, Key, Original 

message 

 

 
 

Figure 3:  Signature Generation 

 

IV. SIMULATION RESULTS 

A. Simulation Environment 

      Strength of the key to resist the attack on cipher text is 

simulated with the simulation parameter called entropy; the 

entropy of a document is an index of its information content. The 

entropy is measured in bits per character.The information content 

of a message M[i] is defined by information content  

(M[i]) = log (1=p[i]) = log (p[i])……...………. (1) 

 

      Where p[i] = Probability that message M[i] = Transmitted by 

the message source and log                                                                        

denotes logarithms to base2With the aid of the information 

content of the individual messages, the average amount of 

information which a source with a specified distribution delivers 

can be calculated. To calculate this mean, the individual 

messages are weighted with the probabilities of their occurrence. 

Entropy (p[1]; p[2]; :::; p[r]) = [p[1] log(p[1]) + p[2] log(p[2]) + 

::: + p[r] log(p[r])]………………(2) 

      The entropy of a source thus indicates its characteristic 

distribution. It measures the average amount of information 

which one can obtain through observation of the source or, 

conversely, the indeterminacy which prevails over the generated 

messages when one cannot observe the source. List of entropy 

(Refer Table 1) values for same input text and different key 

length and there corresponding security is measured. Entropy for 

a input text where all the possible characters repeat is set as the 

threshold and related to that value conclusion is made that the 

entropy nearer to the threshold is better encryption method. 

Frequency of letters in input text and the histogram is plotted 

(Fig. 4), more the frequency of occurrence of character more the 

attack expected on that character. Values in Table 1 are plotted as 

Fig.6 and Fig. 7. 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      460 

ISSN 2250-3153  

www.ijsrp.org 

 
Figure 4: Histogram of character in plain text 

 

Table 1: Strength of variable key bits in RSA 

 

 

 

 

 

 

 

 

 

 

 
Figure 6: Graphical representation 

 

 
Figure 7:  Time stamp required for key generation. 

 

RSA Key 

length 

Time to generate 

key (sec) 
Entropy 

Max. 

Entropy 

521 bits 0.059 7.88 8.00 

768 bits 0.146 7.80 8.00 

1024 bits 0.369 7.87 8.00 

2048 bits 3.428 7.95 8.00 
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V. CONCLUSION 

      This paper analyses the various security threats for computer 

networking, various loop holes of present networking. These 

threats overcame by various methodologies for securing the 

network through cryptography and encryption. Effort was made 

to find out the security aspect of Networking and it was 

overcome by means of Cryptography and Encryption by using 

improved RSA algorithm and also increased number of bits in 

SSL connection.  

Even though key generation time is more compared to that of 

present scenario, security can be assured which is more important 

than key generation time in the current scenario. 
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Abstract- This paper proposes a unique standalone hybrid power 

generation system, applying advanced power control 

techniques(APC), fed by four power sources: wind power, solar 

power, storage battery, and fuel cell, and which is not connected 

to a commercial power system One of the primary needs for 

socio-economic development in any nation in the world is the 

provision of reliable electricity supply systems. This work is a 

development of an indigenous technology hybrid Solar –Wind 

and fuel cell Power system that harnesses the renewable energies 

in Solar- Wind and fuel cell to generate electricity. Here, electric 

DC energies produced from photovoltaic and wind turbine 

systems are transported to a DC disconnect energy Mix 

controller. The controller is bidirectional connected to a DC-AC 

float charging-inverter system that provides charging current to a 

heavy duty storage bank of Battery and at the same time 

produces inverted AC power to AC loads. This paper focuses on 

the modeling and simulation of solar – photovoltaic, wind, fuel 

cell and battery hybrid energy systems using 

MATLAB/simulink. 

 

Index Terms- low cost, standalone hybrid power generation 

system, storage battery, more efficiency,Socio –Economic 

development. 

 

I. INTRODUCTION 

Hybrid renewable energy system combines two or more 

energy sources, usually solar and wind power. The main 

advantage of hybrid system is the enhancement of reliability of 

the hybrid generation system used. Also, the battery size can be 

reduced as the Solar and Wind energy sources are 

complementary in nature .The surge for suitable alternative 

energy sources is growing more intense than ever in order to 

reduce the heavy dependence on fossil fuels. Fuel cells are 

another rapidly developing generation technology. Fuel cells 

have high efficiency, low carbon emissions, high reliability due 

to the limited number of moving parts and longer life than 

batteries. 

      The major components include P.V modules, battery and 

inverter. The most efficient way to determine the capacities of 

these components is to estimate the load to be supplied. The size 

of the battery bank required will depend on the storage required, 

the maximum discharge rate, and the minimum temperature at 

which the batteries will be used. When designing a solar power 

system, all of these factors are to be taken into consideration 

when battery size is to be chosen. Lead-acid batteries are the 

most common in P.V systems because their initial cost is lower 

and also they are readily available nearly everywhere in the 

world. Deep cycle batteries are designed to be repeatedly 

discharged as much as 80 percent of their capacity and so they 

are a good choice for power systems 

 

1.1 IMPORTANCE OF RENEWABLE ENERGY       The 

global search and the rise in the cost of conventional fossil fuel is 

making supply-demand of electricity product almost impossible 

especially in some remote areas. Generators which are often used 

as an alternative to conventional power supply systems are 

known to be run only during certain hours of the day, and the 

cost of fueling them is increasingly becoming difficult if they are 

to be used for commercial purposes. 

 

 
 

Fig.1. Standalone hybrid wind –solar and fuel cell power 

generation system. 

 

II. SOLAR ENERGY 

      Solar energy is energy from the Sun. It is renewable, 

inexhaustible and environmental pollution free. Nigeria, like 

most other countries is blessed with large amount of sunshine all 

the year with an average solar power. Solar charged battery 

systems provide power supply for complete 24hours a day 

irrespective of bad weather. Moreso, power failures or power 

fluctuations due to service part of repair as the case may be is 

non-existent. 

 

2.1 SOLAR-GENERATED ELECTRICITY – 

PHOTOVOLTAIC 
      The Solar-generated electricity is called Photovoltaic or (PV). 

Photo-voltaics are solar cells that convert sunlight to D.C 

electricity. These solar cells in PV module are made from 

semiconductor materials. When light energy strikes the cell, 

electrons are emitted. The electrical conductor attached to the 

positive and negative scales of the material allow the electrons to 

A 
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be captured in the form of a D.C current. The generated 

electricity can be used to power a load or can be stored in a 

battery. 

      Photovoltaic system is classified into two major types: the 

off-grid (stand alone) systems and inter-tied system. The off-grid 

(stand alone) system are mostly used where there is no utility 

grid service. It is very economical in providing electricity at 

remote locations especially rural banking, hospital and ICT in 

rural environments.  

      PV systems generally can be much cheaper than installing 

power lines and step-down transformers especially to remote 

areas.  

      Solar modules produce electricity devoid of pollution, 

without odour, combustion, noise and vibration. Hence, 

unwanted nuisance is completely eliminated. Also, unlike the 

other power supply systems which require professional training 

for installation expertise, there are no moving parts or special 

repairs that require such expertise.  

 

 
Figure 2. Photovoltaic System 

 

2.2 CHARGING CONTROLLER 
      The need for Charging Controllers is very important so that 

overcharging of the batteries can be prevented and controlled.      

The controllers to be used required the following features:  

1. Prevent feedback from the batteries to PV modules.  

2. It should have also a connector for DC loads.  

3. It should have a work mode indicator.  

 

2.3 BOOST CONVERTER 

      The boost dc-dc converter will boost the volts when the 

below 16v from the solar. Several different boost converter 

designs have been developed in the past.  In order to achieve the 

results specified for this project, the output voltage of the 

converter needs to be higher than the input voltage.  This type of 

converter operates in the flyback-mode.  When the transistor is 

conducting, current is being drawn through the inductor.  At this 

time energy is being stored in the inductor.  When the transistor 

stops conducting the inductor voltage flies back or reverses 

because the current through the inductor cannot change 

instantaneously.  The voltage across the inductor increases to a 

value that is higher than the combined voltage across the diode 

and the output capacitor.  As soon as this value is reached, the 

diode starts conducting and the voltage that appears across the 

output capacitor, is higher than the input voltage. 

 

2.4 SOLAR INVERTERS  

      The Solar inverters are electrical device meant to perform the 

operation of converting D.C from array or battery to single or 

three phase A.C signals. For P.V Solar Systems, the inverters are 

incorporated with some inbuilt protective devices. These include:  

1. Automatic switch off if the array output is too high or too 

low.  

2. Automatic re-start. 

3. Protecting scheme to take care of short circuit and 

overloading. Generally the inverter to be used that would 

produce the quality output must have the following features . 

4. Overload protections. 

5. Miniature Circuit Breaker Trip Indicator(MCB). 

6. Low - battery protection. 

7. Constant and trickle charging system. 

8. Load status indicator. 

 

III. WIND POWER 

      Wind Power is energy extracted from the wind, passing 

through a machine known as the windmill. Electrical energy can 

be generated from the wind energy. This is done by using the 

energy from wind to run a windmill, which in turn drives a 

generator to produce electricity. The windmill in this case is 

usually called a wind turbine. This turbine transforms the wind 

energy to mechanical energy, which in a generator is converted 

to electrical power. An integration of wind generator, wind 

turbine, aero generators is known as a wind energy conversion 

system (WECS). 

 

3.1 WIND TURBINE  
      A wind turbine is a machine for converting the kinetic energy 

in wind into mechanical energy. Wind turbines can be separated 

into two basic types based on the axis about which the turbine 

rotates.  

 

3.2 WIND POWER MODELING  

      The block diagram in figure 4 shows the conversion process 

of wind energy to electrical energy. 

 

 
 

Figure 3: Energy conversions from Wind to Electrical 

 

      The generator is based on the park transformation and the 

rectifier consists of 6 rectifiers which are placed in bridge. The 

inverter consists of a MOS inverter and a current controller 

which generates the control signals for the mosfets. The current 

controller measures the output currents and compares it with a 

reference current and changes the control signals of the mosfets 

in accordance to the difference between the real and the reference 

currents. Three controlled voltage source blocks are needed 

because the power system block set contains no sinusoidal 

voltage sources. 

      Various mathematical models have been developed to assist 

in the predictions of the output power production of wind turbine 

generators (WTG), A statistical function known as Wiebull 

distribution function has been found to be more appropriate for 

this purpose . The function is used to determine the wind 

distribution in the selected site of the case study and the 
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annual/monthly mean wind speed of the site. The Wiebull 

distribution function has been proposed as a more generally 

accepted model for this purpose. The two-parameter Wiebull 

distribution function is expressed mathematically in equation 3 as  

The kinetic energy of the wind (air mass m wind speed v) is 

given by the following equation: 

    (1) 

With:  

(With S: Covered surface of the turbine and p: the air density) 

The wind power��has the following expressions: 

  (2) 

      The mechanical power that the turbine extracts from the wind 

is inferior to. This is due to the fact that the wind speed after the 

turbine isn’t zero (the air needs to be carried off after the 

turbine). So, the power coefficient of the turbine can be defined 

by: 

   (3) 

The recuperated power is given by: 

  (4) 

With R: radius of the rotor 

      Depends of the tip speed ratio of the wind turbine and angle 

of the blades 

  (5) 

Is the rotation speed of the rotor 

      A maximum for this function can be found and this 

maximum is known as the limit of Betz: 

   (6) 

      The wind turbine torque on the shaft can be calculated from 

the power: 

  (7) 

3.3 GENERATOR MODEL 

      The PMSG has been considered as a system which makes 

possible to produce electricity from the mechanical energy 

obtained from the wind. The dynamic model of the PMSG is 

derived from the two-phase synchronous reference frame, which 

the q-axis is 90o ahead of the d-axis with respect to the direction 

of rotation .The synchronization between the d-q rotating 

reference frame and the three phase frame is maintained by 

utilizing a phase locked loop. 

      The PMSG can be model led by using the simulation tool 

MATLAB Simulink. The equations used to model the PMSG 

are: 

 

  (8) 

3.4 BUCK CONVERTER 

      The buck dc-dc converter control the power when the voltage 

above 16v from the wind. A power electronic converter uses 

semiconductor devices to transform power from one form (DC or 

AC) into another form (DC or AC). It accomplishes this by 

causing the circuit topology to change by virtue of turning ON 

and OFF the semiconductor devices. A buck converter is a 

specific type of dc-dc power electronic converter whose goal is 

to efficiently step downDC voltage to a lower level with minimal 

ripple. Practical applications are illustrated in a buck chopper 

might interface between the varying output voltage of a storage 

battery and a sensitive piece of electronics such as a 

microprocessor. Typically the buck converter employs feedback 

to regulate the output voltage in the presence of load changes.  

 

3.5 FUEL CELL 

      A fuel cell is a device that converts the chemical energy from 

a fuel into electricity through a chemical reaction with oxygen or 

another oxidizing agent.Hydrogen is the most common fuel, but 

hydrocarbons such as natural gas and alcohols like methanol are 

sometimes used. Fuel cells are different from batteries in that 

they require a constant source of fuel and oxygen to run, but they 

can produce electricity continually for as long as these inputs are 

supplied. 

      Welsh Physicist William Grove developed the first crude fuel 

cells in 1839. The first commercial use of fuel cells was in 

NASA space programs to generate power for probes, satellites 

and space capsules. Since then, fuel cells have been used in many 

other applications. Fuel cells are used for primary and backup 

power for commercial, industrial and residential buildings and in 

remote or inaccessible areas. They are used to power fuel cell 

vehicles, including automobiles, buses, forklifts, airplanes, boats, 

motorcycles and submarines. 

      There are many types of fuel cells, but they all consist of an 

anode (negative side), a cathode (positive side) and an electrolyte 

that allows charges to move between the two sides of the fuel 

cell. Electrons are drawn from the anode to the cathode through 

an external circuit, producing direct current electricity. As the 

main difference among fuel cell types is the electrolyte, fuel cells 

are classified by the type of electrolyte they use. Fuel cells come 

in a variety of sizes. Individual fuel cells produce relatively small 

electrical potentials, about 0.7 volts, so cells are "stacked", or 

placed in series, to increase the voltage and meet an application's 

requirements. In addition to electricity, fuel cells produce water, 

heat and, depending on the fuel source, very small amounts of 

nitrogen dioxide and other emissions. The energy efficiency of a 

fuel cell is generally between 40–60%, or up to 85% efficient if 

waste heat is captured for use. 
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3.6 PROTON EXCHANGE MEMBRANE FUEL CELL 

      The proton exchange membrane fuel cell (PEMFC) uses a 

water-based, acidic polymer membrane as its electrolyte, with 

platinum-based electrodes. PEMFC cells operate at relatively low 

temperatures (below 100 degrees Celsius) and can tailor 

electrical output to meet dynamic power requirements. PEMFC 

cells are currently the leading technology for light duty vehicles 

and materials handling vehicles, and to a lesser extent for 

stationary and other applications. The PEMFC fuel cell is also 

sometimes called a polymer electrolyte membrane fuel cell (also 

PEMFC). 

      Hydrogen fuel is processed at the anode where electrons are 

separated from protons on the surface of a platinum-based 

catalyst. The protons pass through the membrane to the cathode 

side of the cell while the electrons travel in an external circuit, 

generating the electrical output of the cell. On the cathode side, 

another precious metal electrode combines the protons and 

electrons with oxygen to produce water, which is expelled as the 

only waste product; oxygen can be provided in a purified form, 

or extracted at the electrode directly from the air.  

      A variant of the PEMFC which operates at elevated 

temperatures is known as the high temperature PEMFC (HT 

PEMFC). By changing the electrolyte from being water-based to 

a mineral acid-based system, HT PEMFCs can operate up to 200 

degrees Celsius. This overcomes some of the current limitations 

with regard to fuel purity with HT PEMFCs able to process 

reformate containing small quantities of Carbon Monoxide (CO).  

 

3.7 STORAGE BATTERY 

      Traditionally, battery banks have been a technology only 

used primarily in hybrid power systems that are not connected to 

the electrical grid. The reason for this is fairly obvious: Off-grid 

homes need reliable power even at night, and hybrid’s  are 

generally the most cost-effective way to generate it, With grid-

connected hybrid systems (which are these days by far the more 

numerous type), batteries are not necessary because the 

electricity grid functions as a kind of bottomless battery bank. 

 
Figure 4.storage battery current and voltage 

 
Figure 5.hybrid power generation system result 

 

      Interest in electric drive vehicles is driving a great deal of 

investment in energy storage R&D for mobile applications. 

There is the potential that technological developments for the 

mobile application will yield benefits for stationary, grid-scale 

application as well. 
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IV. CONCLUSION  

      There is the need for the provision of an alternative 

sustainable electric power supply system to provide electricity to 

rural and the unreached communities.A complete model 

simulating the proposed hybrid generation system including the 

wind, solar, fuel cell and storage battery system is done using 

Matlab/Simulink. The simulation results showed satisfactory 

performance of the hybrid system.PIC microcontroller based for 

solar module has been realized in hardware and unit sizing of the 

hybrid system is also presented. The future work will be to 

design the proposed hybrid system and implement in hardware. 

Also, the system has to be extended to higher ratings and solve 

for the synchronization issues. 
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Abstract- A query optimizer is a core component of any 

Database Management System. Multiple approaches have been 

suggested which were based on framework of classical query 

evaluation procedures that heavily dependent on metadata. There 

are computational environments where metadata acquisition and 

support is very expensive. In this paper an optimization 

technique for complex queries using case based reasoning 

(machine learning technique) in ubiquitous computing 

environment is deliberated. In this technique a new problem is 

solved by finding a similar past case, and reusing it in the new 

problem situation. As CBR is an approach to incremental, 

sustained learning, since a new experience is retained each time a 

problem has been solved, making it immediately available for 

future problems which in return may create a bulky case base. 

Thus we were proposing a technique of dynamic deletion of 

irrelevant cases from case base. Through which system can 

detect the inappropriate cases and replace them with new case in 

order to maintain size of case base. 

 

Index Terms- Case-based reasoning, Dynamicity management, 

Metadata, Traditional query optimization techniques, Ubiquitous 

computing environment. 

 

I. INTRODUCTION 

uery optimization is vital to the performance of a database 

management system (DBMS). The main task of a query 

optimizer in a DBMS is to seek an efficient query execution plan 

for a given user query [5]. The area of query optimization in 

database field is very vast. It has been studied in a great variety 

of contexts and from many different angles which provides many 

miscellaneous solutions. Most of this approaches were based on 

classical query optimization were dependency on metadata is 

very high. Due to this dependency it may not work effectively in 

all type of computational environment. Ubiquitous environment 

is one of the appropriate examples where information technology 

become pervasive, embedded in environment, heterogeneous, 

sovereign and invisible to users [8]. Metadata for query 

processing attainment and preservation is not feasible in 

ubiquitous environment [4]. 

      However, as database applications become more and more 

complex and database sizes become larger and larger, queries 

with a large number of lines occur more and more often in the 

real world. Existing techniques can no longer be used to optimize 

such queries. For an algorithm with an exponential complexity, it 

may take months or years to optimize a complex query [5]. 

 

      Query optimization is essential to expand the performance of 

query processing through which information can be accessed 

from any location and at any time. Antagonizes in ubiquitous 

environment for query optimization are conferred in this paper. 

Here we propose a query optimization approach which will deal 

with these challenges and work effectively in lack of metadata 

[3] [8]. Also we address dynamicity management in proposed 

approach through replacement policy which provides a better 

framework for the resources operates in ubiquitous environment. 

Here we were trying to use ma-chine learning techniques for 

optimization. 

      The remaining of this paper is organized as follows. Section 

2 contains traditional query optimization techniques which were 

used up till now. Section 3 contains our optimization technique 

based on case based reasoning a machine learning technique. 

Section 4 contains dynamicity management technique. Section 5 

presents the conclusion of our work. 

 

II. TRADITIONAL QUERY OPTIMIZATION 

TECHNIQUE 

      We provide an abstraction of traditional query optimization 

process. The modules that participate in    the  Classical query 

evaluation processes are the query parser, query optimizer, code 

generator and the query executor. The query parser is in charge 

to verify if the query is syntactically (well formed) and 

semantically correct. The output of this module is a tentative 

algebraic query tree. It is a sequence of algebraic operations (e.g. 

selection, projection and joins) that indicate the operations that 

must be performed on the data for solving the query. Then, a 

valid query must to be optimized; this is carried out in by the 

Query optimizer module. That estimates the best order to 

perform the operations included by the algebraic query tree and 

assigns to each algebraic operator an algorithm to execute it. The 

result is the execution plan. When the query is optimized, a 

codification of the execution tree must be per-formed by the code 

generator, to be executed by the last module, the query executor. 

Finally, the data that solve the query is obtained.  

      A query optimizer is the component of a database system 

responsible to determine the optimum plan for a query execution. 

Fig.1. Illustrate the general query optimizer architecture. 

Modules that compose this architecture are grouped according to 

query optimization phases. Rewriter is the module that exe-cutes 

the rewriting phase. Generator, Selector, Cost estimator, 

Statistics estimator and Planner are the modules that execute the 

planning phase [2].  

 

Q 
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      Rewriter: Rewrites from the original query, a set of 

equivalent queries by applying a set of transformations. 

Transformations depend on declarative characteristics of the 

original query. If the rewriting is beneficial then the original 

query is discarded. 

 

 
Figure 1: Query Optimization Architecture. 

 

      Planner: Planners examine all the possible optional plans for 

query produced by rewriter and select the cheapest one to be 

generating the answer for the query. Planning phase consists of 

following sub modules:  

      • Generator: Generates a set of query execution plans to 

process a query. This execution plans are represented by 

algebraic expressions.  

      • Selector: Select a set of algorithms to execute each operator 

that is included in algebraic expressions related to a query 

execution plan proposed by the Generator module.  

      • Cost estimator: It specify calculus functions (in accordance 

a cost model) to evaluate execution plans to estimate their cost.  

      • Statistical estimator: It specifies a set of functions to 

estimate relations size, indexes and results, as well as, the 

distribution feculence of the values associated to an attribute 

include by a relation.  

      • Planner: It employs a search strategy to examine the 

execution plans space (with an associate cost) and select the less 

expensive in order to process a query and generate the result.  

 

      As database technology is applied to more and more 

application domains, user queries become more and more 

complex. Query optimization for such queries becomes very 

challenging. Existing query optimization techniques either take 

too much time (e.g. dynamic programming) or yield a poor 

execution plan (e.g. simple heuristics). Although some 

randomization-based techniques can deal with this problem to a 

certain degree, the quality of the execution plan generated for a 

given query is still unsatisfactory because these techniques do 

not take the special characteristics of a complex query into 

consideration [5]. 

      In this paper, we propose a new technique for optimizing 

complex queries based on exploiting similarity between them. 

 

 

III. CBR TECHNIQUE FOR OPTIMIZING COMPLEX 

QUERIES 

      The query optimization technique that we propose is an 

adaptation of the general case-based reasoning process. This 

technique aims to solve the problem of lack of metadata, thus it 

is feasible to be applied in different execution environments 

which can’t afford expensive acquisition and maintenance of 

metadata [13]. A ubiquitous computing environment is an 

appropriate example for it. Since case and problem are the main 

units of knowledge in this learning approach, we select useful 

knowledge for query optimization in order to instantiate both 

concepts. According to our approach, a case represents the 

knowledge related to the experience gained from the 

optimization and evaluation of a query. A problem represents a 

new query, that we call query problem, which is submitted in 

some application pertaining to the ubiquitous environment.  

      The reasoning process that must be accomplished to optimize 

a query problem is elaborated in the following:  

      • Retrieval: This step is based on a similarity function in 

order to perform a smart search to retrieve the most relevant 

cases to solve the query problem. Among these relevant cases, 

the one that minimizes the cost function of the problem is 

selected  

      • Readapt: Readapting step is related to the adaptation 

process of the execution plan involved by the case that resulted 

relevant to solve the new query.  

      • Review: Reviewing step consists in verify the query by 

means of its execution. During this step measures about 

performance as well as computational resources consumption are 

taken.  

      • Retain: Finally, in the retaining step, the problem and its 

solution are stored in the case base in form of a new case.  

 

      Since this approach is based in a try and learn principle, when 

a relevant case to solve a query problem is not founded in the 

case base, is necessary to propose a new solution [7]. 

 
 

Figure 2 Case-Based Reasoning Cycle 

 

      A problem is composed by a query problem, the specification 

of the execution context by means of a set of measures that 

express the availability of different computational re-sources, and 

finally, the optimization objective that can be a single resource. 

Illustrating case based technique with example. 
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Query 1 

SELECT emp_name salary FROM Employee WHERE salary IN 

(SELECT sal FROM Dept WHERE sal>5000). 

 

      The query Q contain three clauses select from and where. 

And also contains a sub query having three clauses. As it will be 

the new query it will be store in case base in form of new learn 

case. Main class for this query is Employee (from clause) and 

subclasses will be created on basis of where clause, sub query 

main class is Dept and subclass is Where clause as shown in 

table below: 

 

Table 1 

Example query 1 

 

Category Clause Values 

Main class From Employee 

Subclass Where Salary 

Sub query main 

class 

From Dept 

Sub query sub 

class 

Where Sal>5000 

Query Type Select Emp_name, 

salary 

 

      As it store in case base as learned case now for any new 

query which is similar to this query we can reuse it from case 

base and readapt the values according to new query. Let’s take 

example of new query  

 

Query 2 

SELECT emp_name salary FROM Employee WHERE salary IN 

(SELECT sal FROM Dept WHERE sal between 5000 and 

10000). 

 

      The query Q’ also contains same clauses. Now here we can 

apply case based reasoning technique and instead of generating a 

new execution plan for this query we will retrieve similar case 

from case base. First CBR technique start with retrieval process 

where new query Q’ will be com-pared with already stored query 

Q and similarity will be checked. 

 

Table 2 

Example query 2 

 

Category Clause Values 

Main class From Employee 

Subclass Where Salary 

Sub query main 

class 

From Dept 

Sub query 

Subclass 

Where Sal between 5000 

and 10000 

Query Type Select Emp_name, 

salary 

 

      We were using a similarity function that is performed in 

following steps. First we find the membership of a query through 

an inter-class similarity function. Then, the most relevant case 

within the class must be retrieved by means of an intra-class 

similarity function [7], [9]. After finding the most relevant case, 

a detailed comparison between the clauses of the new query and 

the relevant query (the query included by the relevant case) is 

carried out. This determines a similarity level between the two 

queries [3], [10].  

      In Q and Q’ first comparison will be done through inter class 

similarity function which will be perform on the basis of main 

class category. Here in this example we can see that Q and Q’ 

were belonging to the same main class thus second step of 

similarity check will be perform i.e. is intra class similarity check 

to find out the most relevant case. Now comparison will be done 

on basis of sub classes and sub query classes. As Where clause 

contains a sub query, first sub query main class is checked and 

then its subclasses: 

 

WHERE clause of Q = sal>5000 

WHERE clause of Q’ = sal between 5000 and 10000 

 

      As both queries containing similar where clause condition in 

the sub query hence Q can be considered as most relevant case 

for Q’. After completion of retrieval process next step comes is 

reuse where we have to adapt our retrieval case according to new 

query problem using similarity level. The similarity level 

between two queries indicates which clauses of the relevant 

query must be adapted. This adaptation can be performed only on 

Select and Where clauses. Reason behind this is that for Select 

clause, interesting attributes to be projected can vary and for 

where clause, comparison operators or some values related to the 

variables can be modified. On the other hand, the From clause 

cannot be changed because the tables to be queried cannot be 

changed. Table 3 illustrates the diverse similarity levels: 

 

Table 3 

Similarity levels between two queries 

 

Similarity level Similar clause Different clause 

5 All clauses      ------------- 

4 From, Where, 

From and where 

clause of Sub 

query 

Select 

3 From, Where, 

From clause of 

Sub query 

Where clause of 

sub query, Select 

2 From, Where Select, Sub query 

1 From Where, Select, Sub 

query 

0       ----------- All clauses 

 

      In our example similarity level between both the queries Q 

and Q‟ is 4, modification will performed only in where clause 

value which is  

WHERE clause of Q = sal>5000 

WHERE clause of Q’ = sal between 5000 and 10000 

 

      Next is review step where proposed solution is verified 

through execution. Finally in the end retention of newly learned 

case is performed for future use. at the retaining step, a case is 
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stored in case base, according to a defined classification. It is 

possible to know to which class pertains a case determining the 

similarity between the class of the query problem and the class in 

the case base. 

 

IV. REPLACEMENT POLICY FOR DYNAMICITY 

MANAGEMENT 

      As this query optimization technique is being proposed for 

ubiquitous type computing environment where acquisition of 

metadata is not feasible. in our proposal we were trying to use a 

machine learning technique i.e. case based reasoning where 

query optimization is achieved thorough previously experienced 

situation, which has been captured and learned in a way that it 

can be reused in the solving of future problems. As if we were 

storing every new learn case in case base again there will be a 

possibility that size of case base will become huge and bulky. 

Here we were proposing a replacement policy for dynamic 

deletion of case from case base. So that the sys-tem should be 

able to detect those cases in its case base which will no longer 

relevant and thus delete them. This will maintain size of case 

base. Selection and deletion of irrelevant cases from case base 

performed on concept of least recently used case in which the 

case which has minimum references were will be deleted first. 

      When a new learned case is inserted into the case base, 

system sets the current cost case equal to zero. Thereafter, each 

time a user process references this case; it resets the current cost 

with increment. For all cases, the maximum value for the current 

cost is the number of time that case is referred [11]. 

      When memory pressure exists, the system responds by 

removing irrelevant cases from the case base. To determine 

which plans to remove, the system repeatedly examines the state 

of each case and removes cases when their current cost is zero or 

minimum. A case with zero current cost is removed 

automatically when memory pressure exists. System repeatedly 

examines the cases until enough have been removed to satisfy 

memory requirements. 

      For example, let’s suppose we can accommodate only five 

cases at time than when a new case is arrive, than all case will 

examined and the case with minimum cost will be deleted. 

 

V. CONCLUSIONS AND FUTURE WORK 

      We propose a new query optimization technique that exploits 

case-based reasoning in order to improve query optimization in 

ubiquitous environments. Our approach deals with the challenge 

that the lack of metadata implies in this execution context. We 

propose a technique that is based on the useful knowledge 

(resource consumption measures) obtained from previous query 

executions. In addition, we propose a technique that allows the 

configuration of the optimization objective according to the users 

and application requirements, even for each single query. Finally, 

we propose a pseudo-random query plan generator able to 

evaluate queries even if there is no corresponding case in the 

case base [4]. 

      In addition, we propose a technique for detecting 

inappropriate cases from its case base and eliminate them so that 

system will achieve dynamic management as well. This will 

provide database of system manage able, relevant and compact. 

We are also working on improving the knowledge acquisition 

and exploitation, for example by sharing case bases between 

nodes in a network or by reducing the granularity of cases to 

handle sub queries instead of full queries. We can also work on 

having and group by clause. 
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Abstract- Correlation analysis is used for the study of chemical 

parameters of agricultural soil of different villages of Kutch 

district of Gujarat state in Western India. Our primary focus is to 

study mung bean crop based on randomly selected 30 medium 

black soil samples. Under the Soil Health Card Program of 

Government of Gujarat, soil samples were collected by 

authorized locally trained farmers and brought for analysis to 

Soil Test Laboratory, Bhuj. Standard Methods were used for the 

soil quality analysis. The objective of this work is to study and 

evaluate relation between soil properties and macro-nutrients (P, 

K, C and S) by using correlation analysis. Present study 

concludes that the statistical method ‘correlation analysis’ can 

provide a scientific basis for controlling and monitoring the 

agriculture soil fertility management.  

 

 Index Terms- Fertility management, Kutch, correlation analysis, 

soil health 

 

I. INTRODUCTION 

n the age of modern and scientific tillage, it is necessary to 

know the basic needs of soil. Soil is a naturally occurring 

porous medium that supports the growth of plant roots by 

retaining air, heat, water and nutrients; and provides mechanical 

support to the plant. Soil provides a reservoir of nutrients 

required by crops, but not necessarily at optimum levels of 

immediate availability to plants. The purpose of soil analysis is 

to assess the adequacy, surplus or deficiency of available 

nutrients for crop growth and to monitor change brought about 

by farming practices. Growth of plant is determined through soil 

fertility and soil fertility is determined by the availability of 

macro and micronutrients. 

 The purpose of this paper is: 

 to study classification of soil samples according to their 

properties by using descriptive statistical analysis.
 
 

 to determine the relationship between pH, EC and 

macro nutrients (P, K, C and S). 

 

 In this work, Pearson’s correlation analysis is used to 

study 30 random, medium black soil samples collected 

from different agricultural areas of Kutch
1-5

. 

 

II. MATERIALS AND METHODS 

 The study area: The study area is agricultural land of 

different villages of different tehsil of Kutch district. Kutch is a 

district of Gujarat state in Western India, covering an area of 

45,652 km².
6 

It is one of the largest district in India, located 

between 22.44º to 24.41º North (latitude) and 78.89º to 71.45º 

East (longitude). The temperature range is 45ºC (max.) and 4ºC 

(min.). Average rainfall is 587 mm.  Kutch is virtually an island, 

as it is surrounded by the Arabian Sea in the west, by the Gulf of 

Kutch in south and southeast and by Rann of Kutch in north and 

northeast. The border with Pakistan lies along the northern edge 

of the Rann of Kutch.
 

  Total geographical area is 1958000 ha. The 

study area is however, restricted to the agricultural activities that 

cover an area of 680000 ha. Major soils
7
 are medium black, 

sandy and hydromorphic type.  Major field crops are bajra, green 

gram, castor, groundnut, cotton, wheat, moth bean and major 

horticultural crops are mango, sapota, papaya, banana, cucurbits.
8 

From the collected data at different science colleges and STL 

under the soil health card program by the government of Gujarat, 

India, we have selected 30 medium black soil samples based on 

mung crop from different regions of Kutch district (Gujarat–

India) for  present study. 

   

 Numbers of soils samples, names of villages and respective 

tehsils are shown in table 1. Location of study area and village 

code of 30 samples is shown in location map figure 1.  

 

  Soil sampling and analysis: Soil samples were sampled 

by a systematic sampling strategy at 0 to 20 cm depth below the 

surface. The samples were dried and passed through a 2 mm 

sieve to prepare them for testing.  All the samples were tested 

using standard method
9   
by following the “Methods Manual-Soil 

Testing in India”. The samples were analyzed for physical 

parameters, organic carbon (OC), phosphorus (P), potassium (K), 

electrical conductivity (EC) and pH. 

 

  Tools and techniques: Mean, minimum, maximum and 

standard deviation (SD) are calculated for measured soil 

parameters. Descriptive statistical analysis and Pearson’s 

correlation analysis are used to analyze soil samples data. 

Variables employed for analysis in this study include organic 

carbon (OC), phosphorus (P), potassium (K), electrical 

conductivity (EC) and pH. All statistical analysis are performed 

using MATLAB, EXCEL. 

I 

http://en.wikipedia.org/wiki/Gujarat
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/District
http://en.wikipedia.org/wiki/Gujarat
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/Kutch_District#cite_note-1
http://en.wikipedia.org/wiki/Arabian_Sea
http://en.wikipedia.org/wiki/Gulf_of_Kutch
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Table 1: Soil samples identification 

Sample 

no. on the 

map 

Name of  

village  

Name of  

tehsil 

 Sample 

no. on the 

map 

Name of  

village  

Name of  

tehsil 

1 Nagiyari Bhuj  16 Bhadiyamoti Mandvi 

2 Jamthada Mandvi  17 Jamthada Mandvi 

3 Rayghanapar Bhuj  18 Vingadiya Mandvi 

4 Ghandhigram Mandvi  19 Vingadiya Mandvi 

5 Nagiyari Bhuj  20 Bhadiyamoti Mandvi 

6 Nagiyari Bhuj  21 Ghandhigram Mandvi 

7 Rajda Mandvi  22 Ghandhigram Mandvi 

8 Fulra Bhuj  23 Rajda Mandvi 

9 Ghandhigram Mandvi  24 Rajda Mandvi 

10 Shekhadiya Mundra  25 Anandsar Bhuj 

11 Jamthada Mandvi  26 Rajda Mandvi 

12 Rajda Mandvi  27 Rajda Mandvi 

13 Bhadiyamoti Mandvi  28 Rajda Mandvi 

14 Fulra Bhuj  29 Rajda Mandvi 

15 Rayghanapar Bhuj  30 Rajda Mandvi 

 

KUTCH
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25
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Figure 1: Location map of study area, Kutch district, Gujarat, India. 
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 Table 2: Soil characteristics of selected samples from the study area 
 

Sample 

No. pH EC C P K S  

Sample 

No. pH EC C P K S  

1 7.9 0.65 0.63 46 244 34.72 18 7.3 0.23 0.36 26 258 42 

2 6.9 0.22 0.44 44 265 37.2 19 7.6 0.36 0.54 23 239 34.72 

3 7.8 0.19 0.47 47 232 35 20 6.8 0.22 0.65 44 164 35 

4 8.8 0.12 0.54 25 147 42.16 21 8.2 0.2 0.63 54 254 24.8 

5 7.5 0.7 0.47 36 256 32.24 22 7 0.21 0.58 25 585 32.24 

6 7.1 0.74 0.45 21 248 42.16 23 8.1 0.25 0.96 36 952 34.72 

7 7.2 0.52 0.55 88 214 45 24 8.9 0.26 0.63 54 654 41 

8 7.2 0.37 0.35 21 288 27.28 25 7.7 0.54 0.5 32 296 25 

9 8.5 0.63 0.84 25 254 29.76 26 9.6 0.23 0.63 58 555 39.68 

10 7.51 0.27 0.76 47 300 22.32 27 7.8 0.23 0.96 58 987 39.68 

11 7.4 0.17 0.68 59 235 37.2 28 6.6 0.36 0.69 85 258 32.24 

12 7.4 0.25 0.31 32 263 42.16 29 9.8 0.63 0.63 45 789 32 

13 6.9 0.23 0.58 70 291 27.28 30 8.9 0.63 0.65 84 753 44.64 

14 7.6 0.5 0.81 36 268 34.72 Mean 7.71 0.36 0.59 46.40 368.63 35.29 

15 7.12 0.43 0.62 47 328 44.64 Minimum 6.60 0.12 0.22 21.00 147.00 22.32 

16 7.1 0.19 0.22 67 234 25 Maximum 9.80 0.74 0.96 88.00 987.00 45.00 

17 7.13 0.18 0.57 57 248 42 

Standard 

 Deviation 
0.82 0.19 0.17 19.17 231.99 6.61 

 

 

 

III. RESULTS AND DISCUSSION  

    Soil parameters and descriptive statistics of soil 

analysis is shown in table 2. Statistical analysis is done using 

Pearson correlation method. Chemical analysis of collected 

soil samples shows pH range between 9.8 and 6.6. Soils are 

neutral to alkaline in reaction, pH varied from 6.6 to 9.8 with 

the mean value of 7.71. As presented in table-2 and table 3, 

(6.6 - 9.8) pH value indicates, 16% of samples are alkaline and 

84% samples are neutral. No sample is acidic i.e. pH < 6.5. 

Electrical conductivity (EC) is varied from 0.12 to 0.74 dScm
-

1
 with a mean value of 0.36 dScm

-1
. It shows all samples are 

salt free i.e. values are between 0 - 2 (ref: table 3). Organic 

carbon (OC) of the soil is varied from 0.22 – 0.96 with a mean 

value of 0.59 given in table-1. It is very low i.e. < 0.50 in 26% 

soil samples, medium i.e. 0.50-0.75 in 58% soil samples and 

16% samples are with high value i.e. > 0.75. Phosphorus 

content of studied samples is 21–88 kg/ha given in table-2.  

 

 It is observed content of phosphorous in 94% 

samples are of high range i.e. > 24.6, one sample is in medium 

range and one is in lower range. It can be attributed to high 

fertilizer practice. In case of potassium no sample is in low 

range, either they are in medium or in high range. Among 30 

samples, 60% contains medium amount i.e. between 108 - 280 

whereas remaining 40% are with very high amount i.e. > 280, 

may be due to use of over fertilizers. 

  

 Relation among EC, pH and Macronutrients 

 Correlation matrix is given in figure 2 and table-4. 

Correlation studies of pH with EC, potassium and organic  

 

 

carbon shows strong relationship with r = 0.170, r = 0.499 and 

r = 0.285 respectively, where as positive but not very 

significant correlation with sulfur (r = 0.114). Less negative 

correlation of EC is found with phosphorus (r = -0.082), while 

positive but not significant correlation with organic carbon (r 

= 0.062), potassium (r = 0.024) and sulfur (r = 0.032). EC is 

positive but not significant with carbon (r = 0.115) and sulfur 

(r = 0.112). Organic carbon is highly correlated with 

potassium (r = 0.529) where as it is less positively correlated 

with phosphorus (r = 0.156). Similar results were reported by 

Chauhan
11

 and R.P.Singh
12

.     

IV. CONCLUSION 

     Following conclusions from this study can be made 

for the medium black soil of KUTCH district in Gujarat state. 

 

     1. Observation shows positive significant correlation 

of pH with available macronutrients organic carbon and 

potassium.  

 

 2. Electrical conductivity has positive but not 

significant correlation with organic carbon, sulfur and 

potassium, while it has poor negative correlation with 

phosphorus.  

 

 3. Organic carbon has high degree of positive 

correlation with potassium.   
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 4. Electrical conductivity and pH   inversely correlate 

with phosphorus. 

  

Table 3: General interpretation of soil  properties 

(followed by  MMSOIL-Gov. of India-2011) 

 

 

Parameters  Interpretation 

pH < 4.6  Extremely acidic   

4.6 - 5.5  Strongly acidic   

5.6 - 6.5  Moderately acidic   

6.6 - 6.9  Slightly acidic   

7 Neutral 

 

  

7.1 - 8.5  Moderately alkaline   

>8.5  Strongly alkaline   

EC 

dS/cm 
0 - 2 Salt Free     

 4 - 8 Slightly Saline   

 8 - 15 Moderately Saline   

> 15 Highly Saline     

OC 

% 
<0.5 Low     

0.5 - 

0.75 Medium 

 

  

> 0.75 High     

P 

Kg/ha 
< 10.0 Low     

10 - 

24.6 Medium 

 

  

> 24.6 High     

K 

Kg/ha 
< 108 Low     

108 - 

280 Medium 

 

  

> 280 High     

S  8 - 10 Critical limit (ppm)   

 

 

 5. Study shows that the study area is free from salt, 

not even acidic in nature. It is moderately neutral in nature. 

 

 6. Very high value of potassium indicates use of 

intensive agriculture practices. 

 

 7. EC and pH of study area are fairly good for 

agriculture. 

 

 8. Present study concludes that statistical methods 

e.g. correlation analysis can provide a scientific basis for 

controlling and monitoring agriculture soil fertility 

management.       
 

 

 

 

 

 

 
 

 Figure 2: Correlations matrix of soil characteristics. 
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      Abstract- This True Experimental study compared academic 

performance of students in class VIII in initial tryout in one of 

the English Medium Schools of Vadodara, India among three 

methods of teaching arithmetic subject viz. (i) Conventional 

Method (in control group –C), (ii) Computer Assisted Instruction 

(CAI) only (in Experimental Group A - Exp A) and (iii) 

Computer Assisted Instruction with simultaneous discussion (in 

Experimental Group B - Exp B). After experimentation in the 

initial tryout, CAI was modified according to the comments 

given by the students of the groups (Exp A and Exp B), 

mathematics teacher and the observations made by the 

investigators. The modified version of CAI used in the final 

tryout in another school.  Methodology used in both the tryouts is 

as follows. The design used in this study was post-test only 

control group design. Three sections of class VIII students 

selected and groups randomly allotted. ANOVA and Tukey HSD 

Test used for data analyses. In both the tryouts there was 

significant difference in the posttest scores of students receiving 

conventional method, CAI only and CAI with simultaneous 

discussion. Further data were analysed using Tukey HSD test. In 

both the tryouts level of significance was at .05. In Initial Tryout 

findings revealed that (1) there was significant difference 

between mean achievement score of Exp B and Exp A (2) there 

was significant difference between mean achievement score of 

Exp B and Control Group (3) there was no significant difference 

between Exp A and Control Group. In final tryout findings 

revealed that (1) there was no significant difference between 

mean achievement score of Exp A and Control Group (2) there 

was no significant difference between mean achievement score 

of Exp A and Exp B. (3) There was significant difference 

between mean achievement score of Control Group and Exp B. 

 

       Index Terms:  Computer Assisted Instruction, Self Learning 

Material, Auto Instructional Method, Simultaneous Discussion 

and Symbolic language. 

I. INTRODUCTION 

ducation gives skill and competency to the individual for a 

successful living. It is an instrument of social change, 

modernization, development, economic and social development 

of a country. The 21st century world can be called a scientific 

world, advancing rapidly in information technology, medicine, 

engineering, space communication, astronomy, astrophysics, 

artificial intelligence, robotics and many other disciplines. Our 

country requires technically skilled manpower. For all disciplines 

mathematics is the base. India has a rich Mathematical heritage. 

An Instrument was actually used for drawing circles in the Indus 

valley as early as 2500 BC. Several significant contributions to 

the world of mathematics have been made during the last two 

millennia, for example, by Aryabhata I(475 AD), Brahma 

Gupta(7th Century), Mahavira(850AD), Bhaskara II(1150 AD), 

Madhava(14th Century), Ramanujan(1887-1920). (NCERT, 

1971) also emphasizes that mathematics should be visualized as 

the vehicle to train a child to think, reason, analyze and articulate 

logically, apart from being a specific subject it should be treated 

as concomitant to any subject involving analysis and reasoning. 

Yet many school students find difficulty with learning of 

mathematics and fail in mathematics. A major reason for the 

failure is that the teachers quite often pay no attention to the 

basic concepts and generally adopt methods of solving questions 

with crammed up formulae. In order to overcome the difficulties 

faced by the students, teacher should adopt different 

methodology in teaching of mathematics like drill method, using 

different audio visual aids, computer aided instruction, 

mathematical club etc. One of the methods is auto-instructional 

method. It is a method of individualized instruction. One of its 

forms is CAI (Computer Assisted/Aided Instruction) auto 

instructional teaching. It is very useful to the teachers and the 

students as it lessens the burden of teaching and learning and it 

makes teaching and learning interesting. It also helps the students 

to learn at their own pace and at their own convenience. It 

motivates the students and increases the enthusiasm of the 

students.  In this method students read different frames and 

answer the questions that follow and by this way they learn 

automatically. Even the learning that takes place through CAI is 

accurate and untiring. The most beneficial part of CAI is it 

provides the mixture of wide range of visual, graphics and 

pictures to make the teaching learning more interesting. 

Investigators have developed the Computer Assisted Instruction 

for teaching and learning mathematics for class VIII students in 

arithmetic portion and tested the effectiveness of the developed 

CAI. 

 

 

II. COMPUTER ASSISTED INSTRUCTION IN LEARNING MATHEMATICS 
   ICT (Information and Communication Technology) has great 

potential for teaching and learning process at all levels. The use 

of ICT has enriched the teaching learning process with the help 

of computer. It has brought a great change, innovativeness, and 

creativity in teachers in teaching learning process. Mathematics 

and computer are both important in today’s life as they open the 

gate of ample opportunities in this modern world. Mathematics is 

E 
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widely used in computers both in hardware and software. 

Computer helps in improving the knowledge of mathematics. It 

helps in making classroom teaching lively. It plays vital role in 

learning process as it works with the imagination of students. 

Any concept in mathematics can be explained with the help of 

pictures and this visual image can help in understanding the 

concept at ease. In paper pencil method student can get bored 

easily and can find it difficult to practice the sum again and 

again. CAI works as a change and increases the curiosity of 

students and they can learn interestingly without any difficulty. 

Also whatever is learnt through computer aided instructions, the 

contents can be retained for longer time as they use more senses 

of the students. (project, 2000) CAI brings with it several 

potential benefits as a teaching/learning medium. These include 

self-paced learning, self-directed learning, the exercising of 

various senses and the ability to represent content in a variety of 

media. Humans are multi-sensory animals. Certain chapters like 

Profit and loss, Simple and compound interest can be explained 

very easily using CAI. Varity of exercises can be provided and 

this ensures active involvement of the students. The material can 

be provided according to the needs of the students. 

 

III. RATIONALE OF THE STUDY 

    Many studies have been conducted on low achievements in 

mathematics. (Jain & Burad, 1988) studied the low results in 

mathematics at Secondary Examination in Rajasthan and found 

that the cause of failure was non-availability of mathematics 

teachers due to late appointments and frequent teacher transfers; 

lack of appropriate classrooms. (Chel, 1990) found that the 

causes responsible for under achievements were gaps in 

knowledge of concepts, difficulties in understanding of 

mathematics language. These studies clearly show that students 

find difficulty in learning mathematics and there is a need to 

develop some self learning material to make learning easy. Many 

studies have been conducted to find out the effectiveness of CAI 

in terms of achievement of the students in learning. (Jeyamani, 

1991)found that experimental group performed better on post 

test. The studies conducted by (Rose Antony Stella, 1992) 

,(Adhikari, 1992), (Barot, 2005), (Khirwadkar, 1998), (Singh, 

1992) and (Zyoud, 1999) showed that CAI was effective than 

conventional method. (Vansia, 2011) in his study found that 

mathematics learning through CAI with Peer Instruction (CAIPI) 

was effective on post-test. (Spradlin, Dye, & Ackerman, 2010) 

found that there was no statistically significant difference in the 

post-test scores of students receiving traditional instruction and 

traditional instruction supplemented with computer assisted 

instruction. Results of the present study may initiate changes in 

teaching and learning mathematics, in the instructional modes in 

order to enhance mathematical achievement for all students. 

With information about the potential impact of computer assisted 

instruction, institutions can invest their resources wisely. In 

addition, it may lead to investigation on students’ highest 

achievement in the various delivery formats. 

 

IV. METHODOLOGY OF THE STUDY 

4.1 The Present Study Entitles  

Computer Assisted Instruction and Teaching of Arithmetic  

 

4.2 Objectives of The Study 

a. To develop the CAI in Mathematics for Standard VIII students 

studying in schools affiliated to GSHSEB (Gujarat State 

Secondary and Higher Secondary Education Board). 

b. To study the effectiveness of the developed CAI in terms of 

students’ achievement in Mathematics with one of the 

Experimental Groups(Exp A) of standard VIII students. 

c. To study the effectiveness of the developed CAI in terms of 

students’ achievement in Mathematics with another experimental 

group (Exp B) of standard VIII students along with treatment of 

simultaneous discussion. 

d. To study the relative effectiveness of learning mathematics in 

class VIII among the three experimental groups A, B and C 

(Where C is the control group and A and B are experimental 

groups) in terms of achievement of the students. 

 

4.3 Hypotheses of The Study  

• There is no significant difference between Experimental 

group A (Exp A) and Control Group (C) towards effectiveness of 

the developed CAI. 

• There is no significant difference between Experimental 

group B (Exp B) and Control Group (C) towards effectiveness of 

the developed CAI. 

• There is no significant difference between Experimental 

group A(Exp A) and Experimental group B(Exp B) towards 

effectiveness of the developed CAI. 

 

4.4 Explanation of The Terms 

CAI with Discussion: In the context of the present study CAI 

with discussion means the learners learned arithmetic unit with 

the help of CAI along with the simultaneous discussion led by 

the investigators with students where ever and whenever needed.  

 

4.5 Operationalization of Terms 

• CAI: For the purpose of this study CAI means 

Computer Assisted Instruction, which is a self-learning material 

developed by the investigators after observation of mathematics 

classroom to understand the student’s ability, potential, grasping 

power and other learning behaviour.  

• Achievement in Mathematics: The mark scored by each 

student in the test constructed by the investigators on the 

arithmetic unit was the achievement of that student. 

• Effectiveness: In the context of the present study, 

effectiveness refers                                                    to relative 

increase in the scholastic achievement of the experimental groups 

(Exp A and Exp B) student compared to that of control group 

students. 

 

4.6 Delimitation of The Study 
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The present study was delimited to standard VIII English 

Medium GSHSEB students and only arithmetic unit of the 

mathematics textbook in the year 2010 was covered during 

experimentation of the present study. 

 

4.7 Design of The Study 

The present study was true experimental in nature. True 

experimental design was followed in this present study. The 

design was post-test-only control group design. 

 

4.8 Population of The Study 

There are 61 grant-in-aid schools in the city of Vadodara, 

functioning under the Gujarat State Board of secondary and 

Higher Secondary Education (GSHSEB) following the rules and 

regulations laid by the Ministry of Human Resources of the 

Government of India. The population of the study consists of all 

the Standard VIII English medium students of GSHSEB of 

Vadodara city in the year 2010.   

 

4.9 Sample and Procedure of The Study 

Initial Try out  

     For initial try out Standard VIII students of three sections of 

one of the English Medium schools of Vadodara were taken for 

the present study. These selected sections (A, B, C) were 

assigned randomly as Exp A, Exp B and control group (C). For 

ANOVA calculation, groups were matched on the basis of 

comparable mean and standard deviation based on their VII 

standard mathematics marks. All students in three sections 

participated in the study but only matched group students were 

considered for the calculation purpose. Students of section C (13 

students) were selected as control group who were taught by 

conventional method. Students of Section B (13 students) were 

selected as Experimental Group A who were taught by using CAI 

only. Students of section A were selected as Experimental Group 

B (13 students) who were taught by using CAI with simultaneous 

discussion. Each group was taught for one period daily over a 

period of one month. After completion of teaching the arithmetic 

content viz. profit and loss, simple interest and compound 

interest topics, students were tested through scholastic 

achievement test prepared by the investigators and validated by 

the experts on the basis of content analysis. 

CAI was further modified according to the suggestions given by 

the students, mathematics teacher and observation by the 

investigators. Modified CAI was used for final tryout. 

 

Final Try out  

      For final try out Standard VIII students of three sections of 

one of the English medium schools of Vadodara were taken for 

the present study. These selected sections (A, B, C) were 

assigned randomly as Exp A, Exp B and control group (C). For 

ANOVA calculation, groups were matched on the basis of 

comparable mean and standard deviation based on their 

mathematics achievement test prepared by the investigators. All 

students in the three sections participated in the study but 

matched group students were considered for the calculation 

purpose. Students of section B (20 students) were selected as 

control group (C) who were taught by conventional method. 

Students of section A (20 students) were selected as 

Experimental Group A who were taught by CAI only. Students 

of section C (20 students) were selected as Experimental Group 

B who were taught by CAI with simultaneous discussion. Each 

group was taught for one period daily over a period of one 

month. After completion of teaching the arithmetic content viz. 

profit and loss, simple interest and compound interest topics, 

students were tested through scholastic achievement test 

prepared by the investigators and validated by the experts on the 

basis of content analysis.  

 

4.10 Tools for Data Collection 

    The investigators prepared Scholastic Achievement test based 

on content analysis serving the purpose of posttest. The experts 

validated the test.  

 

4.11 Plan and Procedure Of Data Collection 

    Step 1: One of the English medium school of Vadodara, India 

following GSHSEB syllabus class VIII students were selected 

purposively having the required facility to conduct the 

experiment. 

   Step 2: Students were divided randomly into three groups 

control group taught by usual conventional method, 

Experimental Group A (only CAI) and Experimental Group B ( 

CAI with simultaneous discussion).   

   Step 3: Students were taught in their respective methods for a 

month for the completion of the selected arithmetic unit. 

   Step 4: Test was administered to the students and their marks 

were collected and analysed. 

   Step 5: CAI was modified according to the suggestion of the 

students, mathematics teacher and the observation made by the 

investigators. The modified CAI was used for final tryout. 

   Step 6: Steps 1 to 4 is followed as above. 

 

V. LIMITATIONS OF THE PRESENT STUDY 

   The present study was limited to arithmetic unit of Class VIII 

GSHSEB text book and therefore whole content of mathematics 

textbook was not covered. The duration of the study was one 

month for each tryout. Data was analysed using quantitative 

methods only. 

      

VI. DATA ANALYSIS 

    Collected data were analyzed through appropriate statistical 

techniques. To study the effectiveness of the developed CAI, 

ANOVA was computed. 

6.1 Initial Tryout 

Table 2: Data for One-Way ANOVA for 3 Samples –Post test 

scores (Marks out of 100) 

S.No. Control Group Experimental 

Group A 

Experimental 

Group B 

1 40.00 26.67 93.33 

2 46.67 33.33 80.00 

3 53.33 33.33 66.67 

4 53.33 40.00 73.33 
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S.No. Control Group Experimental 

Group A 

Experimental 

Group B 

5 60.00 40.00 93.33 

6 40.00 40.00 73.33 

7 60.00 20.00 60.00 

8 33.33 46.67 73.33 

9 60.00 20.00 60.00 

10 33.33 40.00 46.67 

11 40.00 40.00 46.67 

12 53.33 46.67 60.00 

13 26.67 46.67 80.00 

 

Table 2: Data Summary 

Samples Control Exp A Exp B  Total 

N   13 13 13 39 

X   599.99 473.34 906.66 1979.99 

Mean   46.1531 36.4108 69.7431 50.769 

X
2
   29243.42

23 

18267.333

4 

65953.911

2 

113464.666

9 

Variance   129.3365 86.055 226.7211 340.5949 

Std.Dev.   11.3726 9.2766 15.0573 18.4552 

Std.Err.   3.1542 2.5729 4.1761 2.9552 

 

Table 3: ANOVA Summary 

Source SS df MS F P 

Treatment 

[between 

groups] 

7637.2547 2 3818.6274 23.22 <.0001 

Error 3947.1602 24 164.465   

Subjects 1358.1904 12    

Total 12942.6054 38    
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Graph 1: Graphical Representation of Result of Initial Tryout 

Control Group:  

Mean =46.15  

Standard Deviation = 11.4 

High = 60.00 and Low = 26.67, Median = 46.67  

Average Absolute Deviation from Median = 9.74 

 

Experimental Group A:  

Mean = 36.41 

Standard Deviation = 9.28 

High = 46.67 and Low = 20.00, Median = 40.00  

Average Absolute Deviation from Median = 6.67 

 

Experimental Group B:  

Mean = 69.74 

Standard Deviation = 15.1 

High = 93.33 and Low = 46.67, Median = 73.33  

Average Absolute Deviation from Median = 11.8. 

Table 4: Result of Tukey HSD Test 

 

HSD[.05]=12.57; 

HSD[.01]=16.19 

M1 vs M2 P<.01 

M1 vs M3 P<.01 

M2 vs M3 non 

significant 

M1 = mean of Exp B 

M2 = mean of Exp A 

M3= mean of Control 

Group 

 

HSD = the absolute 

[unsigned] 

difference between 

any two 

sample means 

required for 

significance at the 

designated 

level. HSD[.05] for 

the .05 level; 

HSD[.01] for the .01 

level. 

 

6.2 Final Tryout 
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Table 5: Data for One-Way ANOVA for 3 Samples- Post Test 

Scores (Marks out of 100) 

S.No. Control 

Group 

Experimental Group 

A 

Experimental 

Group B 

1 35 40 40 

2 86.67 45 53.33 

3 66.67 73.33 86.67 

4 93.33 80 80 

5 66.67 93.33 93.33 

6 35 86.67 100 

7 45 86.67 100 

8 40 86.67 100 

9 80 93.33 100 

10 33.33 86.67 100 

11 86.67 80 100 

12 93.33 86.67 86.67 

13 45 86.67 100 

14 80 50 40 

15 86.67 80 73.33 

16 93.33 73.33 100 

17 40 50 80 

18 80 66.67 86.67 

19 93.33 66.67 93.33 

20 86.67 86.67 100 

 

Table 3: Data Summary 

Samples Control Exp A Exp B Total 

N 20 20 20 60 

X 1366.67 1498.35 1713.33 4578.35 

Mean 68.3335 74.9175 85.6665 76.3058 

X
2
 103789.3779 117472.1557 154177.4223 375438.9559 

Variance 547.3702 274.7116 389.602 442.1041 

Std.Dev. 23.3959 16.5744 19.7383 21.0263 

Std.Err. 5.2315 3.7062 4.4136 2.7145 

 

Table 4: ANOVA Summary 

Source SS df MS F P 

Treatment 

[between 

groups] 

3062.153 2 1531.0765 4.73 0.014644 

Error 12303.0214 38 323.7637   

Subjects 10718.9695 19    

Total 26084.1439 59    

 

 

Graph 1: Graphical Representation of Result of Final Tryout 

Control Group:  

Mean = 68.33 

Standard Deviation = 23.4 

High = 93.33 and Low =33.33, Median = 80.00 

Average Absolute Deviation from Median = 19.7 

 

Experimental Group A:  

Mean = 74.92 

Standard Deviation = 16.6 

High =93.33 and Low = 40.00, Median = 80.00 

Average Absolute Deviation from Median = 12.4 

 

Experimental Group B:  

Mean =85.67 

Standard Deviation = 19.7 

High = 100 and Low =40.00, Median = 93.33 

Average Absolute Deviation from Median = 13.7 

 
Table 5: Result of Tukey HSD Test 

109 
 

    

  

  

   

    

  

  

   

    

  

  

   

    

103 
 

97 
 

91 
 

85 
 

79 
 

73 
 

67 
 

61 
 

55 
 

49 
 

43 
 

    Exp A Control Exp B   



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      482 

ISSN 2250-3153  

www.ijsrp.org 

HSD[.05]=13.88; 

HSD[.01]=17.65 

M1 vs M2 non significant 

M1 vs M3 non significant 

M2 vs M3 P<.05 

M1 = mean of Exp A 

M2 = mean of Control Group 

M3= Mean of Exp B 

HSD = the absolute 

[unsigned] 

difference between any two 

sample means required for 

significance at the designated 

level. HSD[.05] for the .05 

level; 

HSD[.01] for the .01 level. 

VII. FINDINGS OF THE STUDY 

    Following are the major findings obtained from the data 

analysis of Post test. 

7.1 Initial Tryout 

   Initial try out using inferential statistics ANOVA at .05 level of 

significance it was found that there was significant difference 

between the mean achievement score of Experimental Group A, 

Experimental Group B and the Control Group (C) . Further using 

Tukey HSD Test it was found that  

   i . There was no significant difference between the mean 

achievement score of Experimental Group A (only CAI) and the 

Control Group (C) (Conventional Method). 

  ii. There was significant difference between the mean 

achievement score of Experimental Group B (CAI with 

simultaneous discussion) and the Control Group (C) 

(Conventional Method) 

   iii. There was significant difference between the mean 

achievement score of Experimental Group A (only CAI) and the 

Experimental Group B (CAI with simultaneous discussion)  

7.2 Final Tryout 

Final try out using inferential statistics ANOVA at .05 level of 

significance it was found that there was significant difference 

between the mean achievement score of Experimental Group A, 

Experimental Group B and the Control Group. Further using 

Tukey HSD Test it was found that  

    i. There was no significant difference between the mean 

achievement score of Experimental Group A (only CAI) and the 

Control Group (C) (Conventional Method). 

   ii. There was significant difference between the mean 

achievement score of Experimental Group B (CAI with 

simultaneous discussion) and the Control Group (C) 

(Conventional Method) 

  iii. There was no significant difference between the mean 

achievement score of Experimental Group A (only CAI) and the 

Experimental Group B (CAI with simultaneous discussion)  

8. DISCUSSION 

       The findings of the present study reveal several interesting 

observations concerning class VIII arithmetic and computer-

assisted instruction which are discussed further. The result of this 

study in both initial and final tryout indicated that students learn 

better using CAI with simultaneous discussion than the usual 

conventional method. Therefore, it can be concluded that CAI 

with simultaneous discussion helped students in understanding 

the concept better and helped in increasing their score in the 

arithmetic test. The results of initial and final tryouts indicated 

that students learned equally well through both the methods viz. 

conventional method and CAI only. Therefore, CAI can be 

replaced with conventional method whenever there is necessity 

like non availability of mathematics teachers or may be any other 

reason. So, if CAI is developed in the arithmetic topics wherever 

possible it will help students and school authorities to continue 

teaching during crisis such as in absence of teacher/ students. 

The result of initial tryout indicated that students learn better 

using CAI with simultaneous discussion than CAI only. 

Whereas, result of final tryout indicated that students learn 

equally well using CAI only and CAI with simultaneous 

discussion. In initial tryout investigators observed that students 

were of average level, school had less computer facility, most of 

the time few computers were not working and therefore few 

students have to share their computers, whereas in final tryout 

students were of above average level, school had good computer 

facility, all computers were in working condition and students 

had separate computers throughout the session. Moreover, in 

initial tryout students needed investigators help most of the time 

because of the problems they faced using the computers. 

Whereas, in the final tryout students didn’t face any such 

problems using the computer and they were able to operate by 

themselves. Experimental Group B students asked doubt 
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whenever they faced problems in understanding the concept. So, 

it can be concluded that students learn better in CAI with 

simultaneous discussion than with CAI only (in similar condition 

of schools like initial tryout).Students learn equally well using 

CAI with or without the presence of teacher (in similar condition 

of schools like final tryout). Hence it follows that computers 

have the potential to be useful tools to improve learning. 

Educators can tap into this interest by using CAI to deliver 

instruction and assess learning in arithmetic. Technological 

advances have made computers more powerful and less 

expensive, which has resulted in more students having access to 

computers. Computer learning systems provide educators the 

opportunity to present topics in a variety of alternative forms as 

compared to the conventional method in order to address the 

different learning styles and preferences of students. Educators 

using the conventional method of teaching may consider 

supplementing their method of teaching with the help of CAI so 

as to enhance students learning and motivation.  

9. EDUCATIONAL IMPLICATION OF THE PRESENT STUDY  

    Students enjoyed learning arithmetic through CAI and it 

helped students as a supplementary material. Self learning 

material should be developed in mathematics where ever possible 

for all classes and should be used along with the conventional 

method to make learning an enjoyable and pleasant experience. 

10. CONCLUSIONS 

    (Brown, 2003) (Kinney & Robertson, 2003) concluded that 

CAI offers students an  opportunity to be actively engaged in the 

learning process, to receive instruction through a variety of 

multimedia, to choose the place and time to learn, to work at 

their own pace, and to receive immediate and accurate feedback.  

(Ramani & Patadia, 2012) in their study titled Comparative 

Analysis of Reaction of Students on Final Version of Computer 

Assisted Instruction for Teaching Arithmetic with Different 

Modes, (Ramani & Patadia, 2012) in their study titled the 

effectiveness of Computer Assisted Instruction in Teaching 

Arithmetics and (Ramani & Patadia, 2013) in their study titled 

Reaction of Students on Developed Computer Assisted 

Instruction For Teaching Arithmetic have studied the 

effectiveness of using CAI in teaching and learning mathematics 

and found that CAI is one of the effective methods to teach and 

learn mathematics. In the present study from the findings and 

from observations of the investigators it was found that students 

enjoyed learning mathematics through CAI. So it can be 

concluded that CAI is one of the effective ways to teach and 

learn mathematics with arousing interest among students.  
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Abstract- In the micro-grid system, it is particularly complicated 

to maintain the critical load with continuous power supply. The 

proposed micro-wind energy conversion system with battery 

energy storage is used to exchange the controllable real and 

reactive power in the grid and to sustain the power quality norms 

at the point of common coupling. The generated microwind 

power can be stored in the batteries at low power demand hours. 

In this scheme, inverter control is executed with hysteresis 

current control mode to achieve the faster dynamic switchover 

for the support of critical load. The combination of battery 

storage with micro-wind energy generation system (μWEGS), 

which will synthesize the output waveform by injecting or 

absorbing reactive power and enable the real power flow 

required by the load. The system reduces the burden on the 

conventional source and utilizes μWEGS and battery storage 

power under critical load constraints. The system provides rapid 

response to support the critical loads. The scheme can also be 

operated as a stand-alone system in case of grid failure like a 

uninterrupted power supply. The system is simulated in 

MATLAB/SIMULINK and results are presented. 

 

Index Terms- Battery energy storage, Micro-wind energy 

generating system, Power quality. 

 

I. INTRODUCTION 

ITH HIGH population growth and economic development 

in the world, there is a very high demand for energy. 

Traditional fossil sources such as oil, coal are costly and have a 

serious pollution to the environment. As a renewable energy, 

wind energy generation has been focused as a clean and 

inexhaustible energy providing a feasible solution to energy 

shortage. The micro wind power generation system with battery 

energy storage is becoming more prominent with the increasing 

demand of power generation. It also reduces the environment 

pollution. However the output power of microwind generator is 

fluctuating and will affect the operation in the distribution 

network. The utility system cannot accept new generation 

without strict condition of voltage regulation due to real power 

fluctuation and reactive power generation/absorption. The 

industrial and commercial customers often operate the sensitive 

electronic equipments or critical load that cannot tolerate voltage 

sags, voltage swells, or loss of power, which moreover cause 

interruption in life operating equipments or stoppage in industrial 

production. This requires some measure to mitigate the output 

fluctuation so as to keep the power quality in the distributed 

network. The battery storage is used for critical load applications 

as it supplies power for a short period of time. The combination 

of battery energy storage and micro-wind generating system in 

distributed power system can provide the effective, reliable, and 

durable power system. The system also provides energy saving 

and un-interruptible power within distribution network. In Japan, 

battery energy storage was used for mitigation of variations in 

wind farm output to stabilize the short fluctuation of output 

power . The parallel processing of wind energy generating 

system and battery storage will enhance the power flow in the 

distributed network. The microwind energy generating system is 

used to charge the battery as and when the wind power is 

available. The battery storage provides a rapid response for either 

charging/discharging the battery and also acts as a constant 

voltage source for the critical load in the distributed network. 

The battery storage system utilizes flooded lead-acid battery cell 

for energy storage. For electrical energy storage application, a 

large number of cells are connected in series to produce the 

required operating voltage. In order to verify the effectiveness of 

proposed system, the current control mode of voltage source 

inverter is proposed to interface the battery storage with micro-

wind energy generator into the distributed network. The 

proposed control system with battery storage has the following 

objectives: 

     1) unity power factor and power quality at the point of    

common coupling bus; 

     2) real and reactive power support from wind generator and 

batteries to the load; 

     3) stand-alone operation in case of grid failure. 

 

II. WIND POWER EXTRACTION WITH BATTERIES 

     The proposed micro-wind energy extraction from wind 

generator and battery energy storage with distributed network is 

configured on its operating principle and is based on the control 

strategy for switching the inverter for critical load application as 

shown in Fig. 1. 

 

A. Micro-Wind Energy Generating System 

     The micro-wind generating system (μWEGS) is connected 

with turbine, induction generator, interfacing transformer, and 

ac-dc converter to get dc bus voltage. The power flow is 

represented with dc bus current for constant dc bus voltage in 

inverter operation. 

     The static characteristic of wind turbine can be described with 

the relationship in the wind as in 

 

Pwind =½ρЛR²V³wind   (1) 

 

W 
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     whereρ is air density (1.225 kg/m3), R is the rotor radius in 

meters, and Vwind is the wind speed in m/s. It is not possible to 

extract all kinetic energy of wind and is called CP power 

coefficient. This power coefficient can be expressed as a function 

of tip speed ratio λ and pitch angle θ. The mechanical power can 

be written as (2) 

 

 
Fig. 1.Scheme of micro-wind generator with battery storage 

for critical load application. 

 

 

Pmech = CpPwind     (2) 

 

Pmech =½ρЛR²V³windCp. (3) 

 

     By using the turbine rotational speed, 

ωturbinemechanicaltorque is shown in 

 

Tmech = Pmech ωturbine.                   (4) 

 

B. Dc Link for Battery Storage and Micro-Wind Energy 

Generator 

     The dc link consists of capacitor which decouples the μwind 

generating system and ac source (grid) system . The battery 

storage will get charged with the help of μwindgenerator. The 

use of capacitor in dc link is more efficient, less expensive and is 

modeled as follows: 

 

 Cd/dtVdc= Idc(rect)− Idc(inv)− Ib   (5) 

 

     whereC is dc link capacitance, Vdc is rectifier voltage, 

Idc(rect) is rectified dc-side current, Idc(inv) is inverter dc-side 

current, andIbis the battery current.    

 

     The battery storage is connected to dc link and is represented 

by a voltage source Ebconnected in series with aninternal 

resistance Rb. The internal voltage varies with the charged status 

of the battery. The terminal voltage Vdc is given 

in 

 

Vdc = Eb− Ib∗Rb   (6) 

 

whereIbrepresents the battery current. 

 

 
Fig. 2. Inverter interface with combination of battery storage 

with μWEGS. 

 

 

 
 

Fig. 3. Control scheme for switching the inverter circuit. 

 

C. Hysteresis Based Current Controller 

     Hysteresis based current controller is implemented in the 

current control scheme. The reference current is generated as in 

(10) and the actual current is detected by current sensors that are 

subtracted for obtaining current errors for a hysteresis based 

controller. The ON/OFF switching signals for IGBT of inverter 

are derived from hysteresis controller. When the actual 

(measured) current is higher than the reference current, it is 

necessary to commutate the corresponding switch to get negative 

inverter output voltage. This output voltage decreases the output 

current and reaches the reference current. On the other hand, if 

the measured current is less than the reference current, the switch 

commutated to obtain a positive inverter output voltage. Thus the 

output current increases and it goes to the reference current. As a 

result, the output current will be within a band around the 

reference one. The switching function SA for phase a is 

expressed as follows: 

 

isa>(i*sa+ HB) → SA = 1     

 

isa<(i*sa− HB) → SA =  0      (7) 

 

     The simulation parameters for the given system are given in 

Table I. 
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TABLE I 

System Parameters 

 

Source voltage 3-phase, 415V, 50 Hz 

Source and line inductance 0.5mH 

Micro-wind generator 

parameter (induction 

generator) 

150kW, 415V,  50 Hz,  P = 4,  

Rs = 0.01 , 

Rr = 0.015 , Ls = 0.06 H,  

Lr = 0.06 H,wind velocity 5 m/s 

DC link parameter DC link-800V, C = 5μF 

Rectifier-bridge parameter 

(three arm bridge type) 

SnubberR = 100 ,  

Ron = 0.01 , 

snubber capacitance = 0.01e-3 F 

IGBT device parameters 

(three arm bridge type) 

Rated voltage 1200V,   

Forward.Current 50 A, 

gate voltage +/-20V,   turn-ON 

delay 70 ns, turn-OFF delay 400 

ns,  power dissipation 300W 

Battery parameters 
DC 800V, cell capacity 

500 Ah, type-lead acid 

Interfacing transformer 

Rating-1KVA, Y-Y type, 

415/800V, 

50 Hz 

Critical load parameter 
3-phase 415V, non-linear load 

R = 10_, C = 1μF 

 

 

D. Dynamic Performance Under Power Quality Mode 

     A critical load is considered as a nonlinear load for the 

simulation  of the system. The performance of the system is 

observed for the power quality improvement of critical load. The 

inverter is switched “on” at 0.2 s. The source current Is, inverter 

injected current Iinv, and load current IL are measured with and 

without controller operation. The current supplied from the 

source is made sinusoidal, harmonics-free as soon as controller is 

in operation and is shown in Fig. 4(a). The injected current 

supplied from the inverter is shown in Fig.4(b). The critical load 

current in the system is shown in Fig. 4(c). During this interval, 

the load current will be the source current and inverter current. 

 

E. Performance of PI Controller 

     The proportional-integral type controller is used in the control 

system and its response is very fast. It corrects the error between 

measured variable and a desired set value. The Kpdetermine 

amplification to the current error and Ki process the corrected 

error. The PI controller used to increase the overshoot increases 

the change in the settling time and eliminates the steady state 

error in the system. The increase in the loop gain Kpimproves the 

steady state tracking accuracy, disturbance signal rejection, the 

relative stability and also makes the system less sensitive to the 

parameter variations. The integral controller reduces the steady 

state error without the need for manual reset. The transfer 

function for the simulation is considered as in eqn(8). 

 

G(s)  =      (8) 

 

 
Fig. 4(a). The injected current supplied from the inverter (b). 

The critical load current in the system(c). During this 

interval, the load current will be the source current and 

inverter current. 
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Fig. 5. (a) Source current. (b) Load current. (c) Inverter-

injected current. 

 

 
 

Fig. 6.Source current and source voltage at PCC. 

 

 

     The performance of controller is used to stabilize the voltage 

in the distributed network. The source current is maintained in 

phase with the source voltage, indicating the unity power factor 

at point of common coupling and satisfies power quality norms. 

The results of in-phase source current and source voltage are 

shown in Fig.6. 

     The current waveform before and after the inverter operation 

is analyzed for power quality measures. The Fourier analysis of 

the waveform is expressed without the inverter-controller in the 

system and the THD of the source current signal is shown in Fig. 

7(a), the measured THD and its harmonics order is shown in Fig. 

7(b).  

 

III. EXPERIMENTAL RESULTS OF THE CONTROLLER 

     In order to validate  the viability of  the control  scheme  for 

switching the inverter, a laboratory prototype of the system  is 

designed and fabricated.  

 

 

 
 

Fig. 7.Hysteresis controller. 

 

A. Hysteresis Band Controller 

     The hysteresis band current controller circuit is developed as 

shown in Fig. 7. The reference and actual currents are the input 

to this circuit. These currents are compared within a hysteresis 

band which can be adjusted by potentiometer. The output of this 

controller is given to the delay circuit through opto-coupler and 

wave shaping circuits. 

 

IV. CONCLUSION 

     The paper proposed micro-wind energy conversion scheme 

with battery energy storage, with an interface of inverter in 

current controlled mode for exchange of real and reactive power 

support to the critical load. The hysteresis current controller is 

used to generate the switching signal for inverter in such a way 

that it will cancel the harmonic current in the system. The 

scheme maintains unity power factor and also harmonic free 

source current at the point of common connection in the 

distributed network.. The battery energy storage provides rapid 

response and enhances the performance under the fluctuation of 

wind turbine output and improves the voltage stability of the 

system. This scheme is providing a choice to select the most 

economical real power for the load. 
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Abstract-  While considering the optimization in the geometry of the leaf spring, it can be said that the design of leaf spring is 

quiet thickness sensitive due to its relative dimensions & the loading direction. Hence stress analysis of a mono leaf spring is done by 

F.E.M. before and after changing the variation of its thickness along the length. The variation of thickness considered initially is 

linear. After careful study it was judged that if the thickness is varied parabolically along the length of the leaf spring, better results 

can be obtained. Hence the values of stress at different points along the length (average values at various cross sections) for both 

geometries are compared graphically. In short the stress variation along the length for both geometries is plotted on graph and 

comparison is visualized by overlapping of graphs. An Improvement in the distribution of stress along the length improves the 

utilization of material & thus mass of the leaf spring can be reduced. Parabolic variation of thickness along the length also permits 

decrease in width to thickness ratio, resulting in reduction of material required, without reduction in deflection obtained (in fact 

deflection increases). This is also revealed from the Finite element analysis and the comparison of deflection obtained in case of both 

the geometries at maximum as well as minimum load.   

 

    Index Terms--: parabolic, leaf spring, thickness, deflection, stress.      

 

I. INTRODUCTION 

 eaf spring suspension system is the simplest, cheapest and the most sturdy suspension system. Moreover the leaf spring itself acts 

as a link of the suspension mechanism. In addition to heavy duty vehicles, leaf springs are still used in light carriers and vehicles 

like Maruti Omni. The author recommends the use of mono leaf spring in cars also as it was being used in Maruti 800 car. This is due 

to the better resistance offered by it to cornering & breaking forces. These advantages of leaf spring can be realized better by highly 

improved & advanced design. For example in the present work the geometry of the leaf spring is improved after a careful study. This 

study reveals that the design of leaf spring is quiet thickness sensitive. This is obvious due to its shape, loading direction & relative 

dimensions. An engineering perception reveals that the variation of the thickness along the length of the leaf spring can be an 

important parameter in the leaf spring design. Other important parameter being the width to thickness ratio (W/T).  Decrease in W/T 

ratio decreases the material required for the same vertical load caring capacity. But at the same time this increases the stiffness and 

required deflection in the vertical direction may not be obtained. Deflection/stiffness is also equally important in spring design since a 

certain minimum required amount of deflection at a particular load is always necessary in springs, although in design of other 

mechanical components, deflection is undesirable within the working load range. Secondly decrease in W/T ratio also reduces the 

ability of the suspension to resist the cornering load. Hence in the present work the thickness and its variation along the length is given 

due consideration. 

 
FINITE ELEMENT ANALYSIS OF LEAF SPRING 

  Pro-E software is used for modeling and Abacus software for Analysis of Leaf spring. 

The finite element analysis of leaf spring is to be subdivided in following steps- 

   1. Modeling, 2. Meshing,  3. Loads and restraints,  4. Analysis 

 

L 
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980 mm

50 mm

50 mm

      

Fig.1  Geometry of Leaf Spring in AutoCAD 

 

MODELING AND MESH GENERATION OF LEAF SPRING. 

  By using the overall dimensions and geometry leaf spring is modeled in Pro-E software. Leaf spring is modeled in CAD software 

PRO-E 

 The mesh generation consists of forming a collection of nodes and elements which form an acceptable discretization of the 

structure to be analyzed. Such a discretization must conform to the boundaries of the component and the interfaces between different 

regions. The shapes of the elements must not be too irregular and should, as much as possible, resemble the standard elements 

(triangles or tetrahedral, square or cubes, etc). 

The nodes are defined by their coordinates while the elements are characterized by their type and a list of their nodes. Certain 

formulations involve boundary integrals. In this case the designer must define not   only interior finite element, but also boundary 

finite elements on the corresponding boundaries. 

 

 

Fig. 2 Finite Element Modeling and Meshing 
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LOADING AND BOUNDARY CONDITIONS 

 This leaf spring is not clamped at the center but at a distance of 425 mm from the centre of small eye since it is a non-symmetrical 

leaf spring. Larger eye end (right end) acts as a fixed hinge while smaller eye is shackled and acts as a movable hinge in order to 

accommodate the change in distance between eye centers. Certain boundary conditions are required to be approximated due to 

limitations of F.E.M. 

 

  

Fig. 3. Loading and Boundary Conditions 

 

 Material Properties of Leaf Springs 

*MATERIAL, NAME = steel  *ELASTIC, TYPE = ISOTROPIC 210000.0, 0.29      , 0.0  

 Where-   Modulus of elasticity = 210000 MPa,  Poison's ratio = 0.29 

 Analysis Methodology 

• Finite element model is prepared on CAD geometry. 

• Hyper mesh software used to create mesh. 

• Hexahedral mesh done on leaf spring geometry. 

• Then deck is prepared  

• Deck preparation steps – 

    1) Apply material properties. 

    2) Apply boundary conditions. 

    3) Apply load. 

    4) Export deck as *.inp file. 

• Submit run in Abacus and obtain results odb file. 

• Post process the results 

• Plot deformation animation 

• Plot displacement 

• Plot Principal stresses. 
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Fig. 4. Deformation shape max displacement=29.9mm 

 

 

 

Fig. 5. Graph of Displacement v/s Percentage Load  
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           Point load of 2943 N applied       Yield strength= 1158 MPa    

Fig. 6. Stress Contour Plot along the Length 

                                                

Table 1. Stress Variation Table 

Sr. no. 

Distance of point 

From  Left  end 

in mm 

Stress value 

at the point 

in MPa 

Thickness of leaf 

At the point 

in mm 

1 90 2 6.9 

2 198 123 8.5 

3 310 351 9.5 

4 342 405 9.7 

5 425 586 10.2 

6 478 461 10.2 

7 558 357 10 

8 611 298 9.9 

9 735 129 8.9 

10 853 2 7.4 
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Fig. 7.  Stress Distribution along the Length  

 

 

OPTIMIZATION OF  LEAF SPRING (STEEL ) 

 OPTIMIZATION THEORY 

 As discussed earlier the design of leaf spring is very much sensitive to the thickness of the leaf spring. It means that the values of 

stiffness or deflection & corresponding stress at various points have maximum dependence on the thickness at that point. In other 

words a small variation in the thickness gives rise to a large variation in the stress values at a certain value of deflection or applied 

load. This is due to the large difference between the values of width (50mm)  and thickness(10mm). Hence small variation in 

thickness affects the design a lot. Moreover the variation of thickness along the length also plays an important role in the design 

perfection. The optimization thus is based on the values of thickness and their variation along the length of the leaf spring. Careful 

study of the theory of leaf spring reveals that the parabolic variation in the thickness gives optimum design.
 
 

 

Table 2. Thickness Values for Optimization 

Sr.no Distance from small eye centre  

(left end) in mm 

            Thickness in mm 

1 000 5.00 

2 025 5.00 

3 050 5.00 

4 075 5.00 

 5 100 5.34 

6 125 5.97 

 7 150 6.53 

8 175 7.06 

9 200 7.55 

10 225 8.00 

11 250 8.44 

12 275 8.85 

13 300 9.24 

14 325 9.62 

15 350 9.98 
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16 375 10.33 

17 400 10.67 

18 425 11.00 

19 450 10.75 

20 475 10.49 

21 500 10.23 

22 525 10.70 

23 550 9.68 

24 575 9.40 

25 600 9.10 

26 625 8.80 

27 650 8.48 

28 675 8.15 

29 700 7.81 

30 725 7.46 

31 750 7.08 

32 775 6.69 

33 800 6.26 

34 825 5.81 

35 850 5.32 

36 875 5.00 

37 900 5.00 

38 925                       5.00 

39 950                       5.00 

40 975 5.00 

   

Width of leaf spring = 41 mm.  

Point of application of load at 425 mm from left end (centre of small eye) as before. 

Thickness at this point = 11 mm (given in table also) 

Parabolic reduction in thickness is stopped at 5 mm value so that the spring can resist other forces like cornering and breaking forces 

also. 

No change in other parameters including material properties, length, etc.  

Finite element analysis of leaf spring is done in Abacus software with above dimensions to obtain values of stress all along the length 

of the leaf spring. Deflection of leaf spring is also obtained. These results are then compared with the FEA results before optimization. 

The results of FEA of leaf spring after optimization are as given below.   

 

 

 

 

 

 

 

 

 

 

                                 

 

Fig. 8. Deformation shape- maximum displacement = 44.3mm 
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Fig. 9. Graph of Displacement vs. Percentage Load  

 

 

      

     Point  load of 2943 N applied        Yield strength= 1158 MPa 

Fig. 10.  Stress Contour Plot Along Length 
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Table 3.  Stress Comparison Before and After Optimization 

Sr. 

no. 

Distance 

 of point 

from  left  end 

in mm 

Thickness 

 of  leaf 

at the point 

in mm 

(Design before 

optimization) 

Thickness 

 of leaf 

at the point 

in mm 

(Optimized 

design) 

Stress value 

at the point 

in MPa 

(Design before 

optimization) 

Stress value 

at the point 

in MPa 

(Optimized Design) 

1 90 6.9 5.1 2 1.7 

2 198 8.5 7.55 123 310 

3 310 9.5 9.6 351 503 

4 342 9.7 9.8 405 566 

5 425 10.2 11 586 620 

6 478 10.2 10.4 461 575 

7 558 10 9.8 357 499 

8 611 9.9 8.8 298 480 

9 735 8.9 7.2 129 296 

10 853 7.4 5.2 2 4 

 

 

Fig. 11 Stress distribution after optimization 
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 The stress distribution before and after optimization along the length of the leaf spring can be compared easily by plotting both 

the curves on a single graph (with the same scale).   

 

Fig. 12 Graphical comparison of stress distribution 

 

Table 4 - Results of Optimization of Spring 

Sr. no. Parameter Value before 

optimization 

Value after 

optimization 

Percentage 

Improvement 

1 Maximum stress value in mpa 586 620 -  5.80 

2 Volume Of springs in mm
3
 484975 363742 25.00 

3 Mass of springs in kg 3.789 2.837 25.00 

4 Maximum deflection 

 (deflection at max load). 

29.9 44.3 48.16 

5 Minimum deflection 

 (deflection at min. load) 

 

16.5 24.5 48.48 

 

RESULTS AND DISCUSSION 

 The uniformity in stress distribution could have been more pronounced if parabolic reduction in thickness would be continued at 

the ends. But this cannot be done since the suspension system is required to resist other forces like cornering & breaking forces also. 

Nevertheless considerable improvement in certain parameters mentioned in conclusion bellow is obtained by parabolic variation in 

thickness along the length of the leaf spring. 
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CONCLUSION 

  Material saving up to 25% can be achieved by parabolic variation in thickness along the length of the leaf spring. In other words 

distribution of stress of leaf spring can be  improved (it becomes more uniform) after optimization. Utilization of material is improved 

due to optimization. Riding comfort of passengers is improved due to reduction in unsprung mass of the vehicle. More deflection can 

be obtained after optimization thus increasing the riding comfort further.  
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Abstract- The leaning systems in Iraqi universities face many 

challenges of managing the learning efforts such as activities, 

services, and infrastructures. The universities budgets are 

restricted which maximize the difficulty of provide efficient 

learning services. The universities need to manage their learning 

environment aspects effectively to minimize the learning 

resources costs and maximize the level of learning environment 

management. This paper presents proposed E-learning system for 

Iraqi universities in order to manage the learning environment 

and reduce the expenses of the learning processes; the 

quantitative approach using questionnaire used to analyze the 

current challenges of learning environment; the qualitative 

approach using interview used to analyze the most suitable E-

learning features and characteristics to avoid the current 

challenges of leaning environment in Iraqi universities. The 

proposed model provide the services accessibility and 

availability using internet as platform to maximize the learning 

environment management and reduce the operation costs of 

learning processes. The researcher ensures the proposed model 

validity through acceptance interview with E-learning experts to 

check the model usability, usefulness, and services quality. 

 

Index Terms- proposed E-learning, IT Management, Learning 

Expenses, Learning Availability 

 

I. INTRODUCTION 

ducational domain is one of the main domains that use 

internet and electronic applications to enhance the 

management of   teachers and students outcomes performances; 

the main aims of using electronic applications in educational 

organizations i.e. E-learning is to manage the educational 

resources such as teachers, students and materials efficiently and 

to reduce the learning resources costs (Srivastava  and  Agarwal 

2013; Gluckman.P, 2013). There are many acceptable definitions 

that describe the E-learning term, and each definition describe 

El-earning based on the problems, elements and objectives that 

lead to adopt E-learning in educational organizations. (Cantoni et 

al., 2004; Dewhurst and Williams, 1998; Smith and Rupp 2004) 

mentioned that, in general the E-learning is internet-based 

learning that provides many advantages over the traditional 

learning approaches such as availability, accessibility and reduce 

expenses. Therefore, the E-learning developed as a solution for 

the challenges of traditional learning environment to maximize 

the outcomes performances of learning systems.  (Cantoni et al., 

2004; Dewhurst and Williams, 1998;Smith and Rupp 2004) 

There are many adoption characteristics of E-learning or internet-

based learning, as the following: 

 Reduce the money costs of infrastructure and 

minimize the processing through manage the 

educational material, service and 

infrastructures efficiently.  

 Provide real time services by download/upload, 

and access the learning materials anytime and 

anywhere.  

 Offer the learning material and make it 

available 24 hours per days for lectures and 

students. 

 Reduce the teachers and students requirements 

such as media storages that were used to store 

the learning materials. 

 Allow the features of teamwork’s and 

information sharing between students and 

lecturers. 

       (Yizengaw 2008; Deuren et al. 2013) The main problem of 

this research is that the learning environments development 

needs huge expenses to ensure the high outcomes performances 

of learning processes such as learning activities and 

infrastructures. Thus, the universities need to allocate large part 

of their budgets for the purpose of learning services and 

infrastructures development. However, the universities budgets 

have many restrictions due to many reasons such as the learning 

process is not profitable business. The service and infrastructure 

management of leaning environment is one from the most 

challenges that face the universities due to complexity of 

learning environment aspects in order to minimize the needed 

learning services and infrastructures without negative effects on 

learning outcomes performances. On the other hand, there is 

difficulty to manage the learning environment aspects (teachers, 

students, learning strategies of colleges, and IT resources) 

efficiently in order to maximize the learning outcomes 

performance (Yizengaw 2008; Yuan & Powell 2013). 

E-learning approach considered as efficient solution to avoid the 

various challenges of traditional learning processes; the flexible 

services and contents of E-learning approaches lead to maximize 

the management efficiency of dynamic learning processes. On 

other hand, the resources centralization, availability, and 

accessibility will reduce the needed resources of traditional 

learning environment which minimize the learning resources 

expenses. Moreover, the E-learning approach provide automatic 

management for learning aspects which reduce the management 

mistakes of traditional learning process through electronic and 

known services and activities of teachers and students with in the 

learning strategies context of universities. 

 

E 
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II. RELATED WORKS 

      There are many researchers focus on analyze the factors and 

features that lead to successful implementation of E-learning 

systems. (Hassanzadeh & Kanaani 2012; Akaslan & Law 2011; 

Ferdousi 2009; Chatzoglou et al) the quality and accuracy of the 

provided information and services is one of the most important 

success implementation of E-learning in universities. Thus, the 

information, people and services need to be managed efficiently 

in order to provide valuable and accurate information and 

services for the students based on their profiles statuses.  On the 

other hand, (Al-alak  & Alnawas 2011;  Hodges 2008) the 

students and lecturers face many challenges of retrieved the 

learning information at real time, and the offline services inside 

universities campuses are costly due to the need of IT resources 

such as computer and internet labs. Thus,   information and 

services online accessibility is necessary to provide E-learning 

information availability and reduce the university budgets of IT 

resources. Moreover, (Premchaiswadi et al. 2012; Abbad 2011; 

Alajmi 2010; Lee 2006) the E-learning systems could be 

improved many characteristics in order to maximize the 

outcomes performances of learning process; (i) usefulness of 

information and services, (ii) ease of use the services and 

functions. However the students and lecturers attitudes and 

acceptance of E-learning systems effect by the services and 

functions characteristics. Therefore, the interactivity and 

flexibility features considered as important successful factor on 

E-learning implementations. Table 1 summarizes the practical 

researches of E-learning implementation. 

 

 
Figure 1.  E-learning model of Esichaikul et al. (2011). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Practical studies of E-learning 
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No Name 
year

s 

Regio

n 
Description Factors methodology 

 

1. 

 

Hassanzad

eh et al. 

 

2012 

 

Iran. 

to survey and present a model 

for measuring success of e-

learning systems in 

universities. 

1- information quality;  2- system quality 

3-  service quality ;  4-  intention to use 

5-  user satisfaction ;  6-  net benefits 

 

Questionnaire 

 

2. 

 

Porouhan.

P & 

Premchais

wadi 

 

2012 

 

Thaila

nd 

extended version of the 

"Technology 

Acceptance Model" (TAM) 

was developed to investigate 

the underlying factors of  e 

learning system in Thailand, 

1-EXTERNAL VARIABLES; 2-

Perceived usefulness" (PU) ; 3- Perceived 

ease of use"(PEOU); 4- attitude towards 

using; 5- behavioural intention to use 

computers (BI); 6- actual system use 

 

Questionnaires 

 

3. 

 

Al-alak.B  

& 

Alnawas.I 

 

2011 

 

Jordan 

To investigate Jordanian 

lecturers' attitudes towards 

the adoption of e-learning 

system. 

1- Perceived Usefulness; 2- Perceived 

Ease of Use; 3 -Normative Pressure; 4 -

Experience ; 5 - Computer Anxiety ; 6 - 

Computer Knowledge; 7 – Management 

Support 

 

Questionnaire. 

 

4. 

 

Abbad.M 

 

2011 

 

Saudi 

Arabia 

to discuss the main Factors of 

a successful e-learning 

adoption by students. 

1- attitudes; 2-behavioural intention to 

use computers (BI);  3-  perceived 

usefulness (P); 4- perceived ease of use 

(PEOU); 5- Subjective Norm; 6- Internet  

Experience 

7- System Interactivity; 8- Self- Efficacy; 

9- Technical Support 

Understanding; 

Identify existing 

evidence, 

support 

proposed  model 

 

5. 

 

Akaslan.D 

& Law.E 

 

2011 

 

Turkey 

investigates the extent to 

which the HEIs associated 

with the science of electricity 

in Turkey are ready for 

E-learning. It also examines 

two factors that presumably 

affect 

the perceptions of academic 

staff on e-learning 

Readiness (Phase 1): 1- Technology : a- 

Stability; b- hardware;  c - software. 

2- People:  a- Attitude; b- Confidence; c- 

Experience 

3- Content: a- Theory;  b- Practice; 4- 

Institution: a- University; b- Faculty;     c- 

Department ; Acceptance (Phase 2):1- 

Perceived Usefulness 

2- Perceived Ease of Use; Training 

(Phase 3): 1- Teacher; 2- Learner ; 3- 

Facility; 4- Personal 

 

Questionnaire 

 

6. 

 

Alajmi.M 

 

2010 

 

Kuwait 

Using e-learning was 

designed to measure four 

scales: where faculty 

members fell in Rogers‘s 

diffusion of innovation . 

1- Diffusion of Innovation  ;  2- Attitudes 

and Skills (Self- 

efficacy)  ;   3- Barriers to E-Learning 

The 

questionnaire of 

the whole 

survey. 

7. 
 

Ferdousi.P 

 

2009 

 

United 

States 

Investigate the factors that 

may affect instructors’ 

intention to use e-learning 

systems in two-year colleges. 

1-Resistance to Change (RC) ; 2-

Perceived Value (PV) 

3-Computer Self-Efficacy (CSE) 

4-Attitude toward E-Learning Systems 

(ATT) 

E-learning 

systems at two-

year colleges. 

 

8. 

 

Chatzoglo

u et al. 

 

2009 

 

Greece 

This study deals with the 

prognosis of employees’ 

intention to use a web-based 

training process, by 

extending the technology 

acceptance model. 

1-learning goal orientation; 2- 

management support 

3- enjoyment; 4-  self-efficacy  ;5- 

computer anxiety 

A structured 

questionnaire 

was designed 

and data  

uestionnaire . 

 

9. 

 

Ball.D 

 

 

2008 

 

United 

States 

investigate factors  

influencing instructors’ 

intention to use Tegrity®, an 

emerging educational 

technology in traditional IS 

classes and other nonIS 

classes. 

1- Computer Self-Efficacy (CSE); 2- 

Computer Anxiety (CA) 

3- Experience with the Use of 

Technology  (EUT) 

4- Instructors’ Intention to Use ; 

Emerging Educational Technology (IU) 

This study 

developed a 

survey 

instrument by 

using survey  

items from the 

following prior  
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      According to Esichaikul et al. (2011) model there are four 

main aspects of learning environment need to be managed using 

E-learning to maximize the management performance of 

traditional learning processes; IT resources, Administration 

processes, teachers activities and students activities. Figure 1 

shows to Esichaikul et al. (2011) E-learning model. 

 

III. METHODOLOGY 

      Figure 2 illustrates the methodology of this research which 

consists from four main phases which are: 

1- Quantitative data approach: the researcher collect and 

analyze the management and costs challenges of 

learning environments using questionnaire to collect 

data from Al-Anbar University staff as case study of 

Iraqi universities. 

2- Qualitative data approach:  based on the analyzed data 

of quantitative approach the researcher collects the most 

suitable E-learning solutions from experts to avoid the 

management and costs challenges of learning 

environment in Iraqi universities. 

3- Develop the proposed model: the E-learning proposed 

model developed based on the findings of qualitative 

approach and the analyzed E-learning determinates from 

related works.  

4- Validate the proposed E-learning model: the researchers 

ensure the quality, ease of use, and usefulness of the 

proposed model through interview with E-learning 

experts. 

 

 
Fig 2. Research Methodology 

 

IV. FINDINGS 

      Table 2 presents the findings of the research approaches 

which lead to develop the proposed E-learning model. 

 

      Figure 3 presents the proposed E-learning model of this 

research based on the findings of the development resources. 

      There are four main aspects of the proposed E-learning 

model which are: 

 Teachers: the teachers responsible about 

provide many activities; (i) provide learning 

contents such as courses materials and 

supporting references, (ii) provide the tasks to 

evaluate the students learning outcomes such 

as tests and assignments, (iii) observe the 

students activities to support the weakness 

behaviors of students learning activities; the 

teachers activities will processes automatically 

to improve efficient management of teaching 

effort which reduce the teaching processes 

stress and time, and ensure accurate learning 

processes such as automatic tests evaluation. 

On the other hand the teachers need to evaluate 

the E-learning processes management such as 

colleges and systematic (IT management) 

performances through evaluation surveys.   

 

 

 

 

 

 

 

10. 

 

Lee.Y 

 

2006 

 

Taiwa

n 

To investigate the factors 

effecting the adoption of the 

e-learning system (ELS) in 

mandatory and voluntary 

settings, through an extension 

of the technology acceptance 

model (TAM). 

1- External Variables ; 2- Perceived 

Usefulness 

3-Perceived Ease of Use ; 4- Attitude 

5- Behavioral Intention 

developed using 

validated items 

from the prior 

research as 

:theoretical 

constructs of the 

extended TAM 

model for ELS 
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Table 2. presents the findings the research approaches 

 

Sources Activities Findings 

Related 

Works 

 Analyze the basement E-

learning structure and services 

to manage the learning 

environment aspects 

efficiently. 

 Student Modeling in Adaptive E-Learning is the most suitable 

basement model of this research. 

 The communication through internet is necessary to provide 

the accessibility and availability of learning resources. 

 The service and management levels agreement is necessary to 

manage the learning resources efficiently and to provide the 

services and contents updating flexibility; the management 

layer is necessary to manage the teachers and students 

activities such as accessing authentications and technical 

reports of services. 

 The activities of students and teachers, colleges learning 

strategies, and IT resources are important aspects of E-learning 

environment to ensure efficient outcome performances of 

learning processes. 

Question

naire 

 Analyze the costs and 

management challenges of 

learning environment in Al-

Anbar University. 

 Analyze the ability of Al-

Anbar University 

employees to adopt the E-

learning approach rather 

than the traditional learning 

approaches. 

 The costs and management challenges of traditional 

learning environment in Al-Anbar University are critical 

challenges that need to be avoided to maximize the 

outcome performances of learning processes. 

 The employees are able and ready to adopt the E-learning 

approach as new learning environment to avoid the current 

challenges of traditional learning environment. 

Interview 

 Analyze the most suitable 

E-learning services and 

features that needed to 

avoid the costs and 

management challenges of 

traditional learning methods 

in Al-Anbar University. 

 

 

 

 The E-learning need to reflect the students and teachers 

activities within the context of Al-Anbar University 

learning strategies. 

 Download/Upload assignments, materials, and self-notes 

are important E-learning activities of students in addition to 

evaluate the E-learning processes. 

 Upload/Edit contents, provide students evaluation, observe 

students’ activities are important E-learning activities of 

teacher in addition to evaluate the management and 

systematic E-learning processes. 

 Administrate the students and teachers profiles, upload the 

main sources of learning materials and create the learning 

strategies and plans are important E-learning activities of 

colleges. 

 

 Colleges: the college responsible about 

administration activities such as provides the 

learning plans, upload the basement learning 

materials i.e. electronic text books, and 

administrate the students and teachers profiles. 

The colleges activities will ensure that the 

electronic learning processes reflect the 

learning plans and strategies of the university. 

On the other hand, the colleges can track the 

students and teachers activities which support 

the learning processes evaluation. 

 

      IT Resources: there are three main IT resources that provided 

to save the learning processes costs and maximize the 

management performance of learning efforts; (i) internet as 

communication platform services and information availability 

and accessibility in order to minimize the costs that needed to 

develop learning resources based on traditional methods such as 

computer labs, classroom resources, and papers expenses, (ii) 

manage the services, information, and activities through services 

and management agreement layers using central web server of 

Al-Anbar University, and (iii) 

 using central database to manage the gather 

information between server and people sides 
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efficiently which reduce the data redundancy 

and roles conflictions. Thus, the IT resources 

will reduce the costs and maximize the 

management level of traditional learning 

environment. 

      The proposed E-learning model provides the features of 

accessibility, availability, and flexibility in order to manage the 

learning aspects efficiently which lead to reduce the expenses of 

the traditional learning environments in Iraqi universities. 

 

 
Fig 3. Proposed E-learning Model 

 

V. CONCLUSION 

      This main outcome of this research is proposed E-learning 

model for Iraqi universities, specifically for Al-Anbar University 

as case study; the E-learning model validated through E-learning 

experts to ensure the usability, reliability, and quality of model 

structure and components. The proposed E-learning model 

considered as efficient solution to maximize the management 

performance of learning environment in Al-Anbar University in 

order to reduce the learning processes expenses or costs, and 

maximize the learning outcomes of teachers and students. The 

main success factors of the developed model are; (i) services and 

information availability and accessibility, (ii) flexibility of 

updating model components i.e. services and materials, and (ii) 

services and infrastructure management using central web server. 

 

ACKNOWLEDGMENT 

      The authors would like to express our gratitude to our 

universities for supporting the researches and publications. 

  

REFERENCES 

[1] M. Abbad, A conceptual model of factors affecting e-learning adoption. 
IEEE.Global Engineering Education Conference (EDUCON), 2011  

[2] D. Akaslan, E. Law, Measuring teachers' readiness for e-learning in higher 
education institutions associated with the subject of electricity in Turkey. 
IEEE.Global Engineering Education Conference (EDUCON), 2011  

[3] B. A. Al-alak,  I. A. Alnawas, Measuring the acceptance and adoption of e-
learning by academic staff. Knowledge Management & E-Learning: An 
International Journal (KM&EL), 3(2), 2011, pp 201-221.  

[4] Brandon-hall.com, Glossary of E-learning terms, retrieved March 14, 2005 
from http://www.brandonhall.com/public/glossary/index.htm.  

[5] V. Cantoni, M. Cellario, M. Porta, Perspectives and challenges in e-
learning: towards natural interaction paradigms. Journal of Visual 
Languages & Computing, 15(5),2004, pp 333-345.  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      507 

ISSN 2250-3153  

www.ijsrp.org 

[6] P. D. Chatzoglou, L. Sarigiannidis, A. Diamantidis, Investigating Greek 
employees’ intention to use web-based training. Computers & Education, 
53(3), 2009, pp 877-889.  

[7] D. Dewhurst, A. Williams, An investigation of the potential for a computer-
based tutorial program covering the cardiovascular system to replace 
traditional lectures. Computers & Education, 31(3), 1998, pp 301-317.  

[8] EBS. , E-Learning Benchmarking Survey. Flag Flexible Learning Advisory 
Group. Retrieved from http://flexiblelearning.net.au/wp-
content/uploads/2013-E-learning-Benchmarking-Survey-FINAL.pdf. 2013 

[9] V. Esichaikul, S. Lamnoi, C. Bechter, Student Modelling in Adaptive E-
Learning Systems. Knowledge Management & E-Learning: An 
International Journal (KM&EL), 3(3), 2011, pp 342-355.  

[10] B. J. Ferdousi, A study of factors that affect instructors’ intention to use e-
learning systems in two-year colleges. Nova Southeastern University. 2009    

[11] A. Hassanzadeh, F. Kanaani,  S. Elahi, A model for measuring e-learning 
systems success in universities. Expert Systems with Applications, 39(12), 
2012, pp 10959-10966.  

[12] C. B. Hodges, “Designing to motivate: motivational techniques to 
incorporate in e-Learning experiences”. The Journal of Interactive Online 
Learning. Vol. 2, No. 3. 2008 

[13] Y.C. Lee, An empirical investigation into factors influencing the adoption 
of an e-learning system. Online Information Review, 30(5), 2006, pp 517-
541.  

[14] S. Naidu, E-learning: A guidebook of principles, procedures and practices: 
Commonwealth Educational Media Centre for Asia (CEMCA). 2003 

[15] S. Naidu, E-learning: A Guidebook of Principles. Procedures and Practices, 
2nd Revised Edition, CEMCA.New Zealand Government. (2013). 
Information and Communications Technology (ISSN 2324-5077). 2006 

[16] Newman. “Advantages and Disadvantages of E-leraning”: online. 
Available:http://www.newman.ac.uk/Students-Websites/~m.m.friel/.2008 

[17] D. Oblinger, Boomers, genxers, and millennials: Understanding the new 
students. Educause: July/August. 2003 

[18] D. Oblinger, J. Oblinger, Educating the net generation, An Educause e-book 
publication: http//www. educause. edu/ir/library/pdf/pub7101. pdf. 2005 

[19] Ottawa. Report of the E-Learning working Group. Retrieved from 
http://www.uottawa.ca/vr-etudes-academic/en/documents/e-learning-
working-group-report.pdf. 2013 

[20] A. D. Smith, W. T. Rupp, Managerial implications of computer-based 
online/face-to-face business education: a case study. Online Information 
Review, 28(2), 2004, pp 100-109.  

[21] M. P. Srivastava, R. Tiwari, N. Sharma, Manuscript Info Abstract. 
International Journal, 1(7), 2013, pp 591-599.  

[22] T. Yizengaw, Challenges of Higher Education in Africa and Lessons of 
Experience for the Africa-US Higher Education Collaboration Initiative: 
Washington DC: National Association of State Universities and Land-Grant 
Colleges (NASULGC). 2008 

[23] L.Yuan, S. Powell, MOOCs and open education: Implications for higher  
2013 

 

AUTHORS 

First Author – Sulaiman Abd Anter, Information Technology, 

Universiti Tenaga Nasional 

Second Author – Abdullah M Abualkishik, Information 

Technology, Universiti Tenaga Nasional 

Third Author – Yousif I. Al Mashhadany, Electrical 

Engineering Department - University of Anbar 

suliaman699@yahoo.com, 0060-12-919-0330 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      508 

ISSN 2250-3153  

www.ijsrp.org 

The Idea of Toleration Rethinking Theoretical and 

Historical Principles 

Rawaa Mahmoud Hussain 

 
 Asst. Prof. Dr. Islamic Philosophy, Rochester Muslim Community Center (RMCC), NY, USA 

 

Abstract- Toleration is a universal human value, by which 

organisms can live side by side, and without it this co-existence 

becomes impossible. It is very important in all areas of life, 

especially in religious, political and social fields. In this article, I 

aim to re-discover theoretical basis of toleration, especially in 

philosophical field, and re-examine its geo-historical European 

development. 

 

Index Terms- Toleration, religion, Europe, philosophy and 

history 

 

I. INTRODUCTION 

oleration, according to Voltaire, is "a necessary consequence 

of our being human. We are all products of frailty: fallible, 

and prone to error. So let us mutually pardon each otherʼs follies. 

This is the first principle of the law of nature, the first principle 

of all human rights."
17

  

      It is a universal human value, by which organisms can live 

side by side, and without it this co-existence becomes 

impossible. It means make way for other to live so he will leave 

me to live in contrast. It is very important in all areas of life, 

especially in religious, political and social fields.  

      In this article, I aim to re-discover theoretical basis, which the 

idea of toleration was founded in the light of them, especially in 

philosophical field, and re-examine its geo-historical European 

development in religious issue.     

  

II. PRIORI CONCEPTIONS OF TOLERATION  

      Issue of toleration and tolerance are surely high important 

subject for thinking about politics and history today. The 

essential question is what causes people tolerate or persecute 

each other? What are the benefits and drawbacks of each other? 

How have they changed over time? What makes them change? 
18

 

      The first thing that can be observed about toleration is that 

there are different conceptions when using the word toleration. 

                                                 
17Karl Popper, “Toleration and Intellectual Responsibility,” in: 
On Toleration, eds. Susan Mendus and David Edwards (New 
York:  Oxford University Press, 2001), p. 18.  
18 John Christian Laursen, ed. Religious Toleration: The 
Variety of Rites from Cyrus to Defoe (New York: St. Martinʼ s 
Press, 1999), p. 1.  

The word can mean very distinct things, while on the other hand 

the term has many synonyms and overlapping concepts can be 

used to refer to the same thing. It is properly that there is no way 

to completely avoid the variety of meanings of toleration. The 

best way is to perceive it and related concepts as descriptive of 

family resemblances in the matters that they denote. 

Nevertheless, it can be created by distinguishing toleration from 

related concepts and restrict its use. 
19

   

      The multiplicity of concepts, ideas, limitations, definitions 

and terms about toleration returns to the different on religions, 

minds and ideas. Any idea about it is produced within a 

preceding background of principles and assets. On this basis, any 

providing of a comprehensive, holistic and unified definition for 

toleration is an incomplete attempt. But what should be referring 

to is to provide the general concepts of toleration that could assist 

in clarifying the concept.      

      Toleration can be seen through human fallibility, which 

means that we are all may err, and that we must not rely on what 

appears true according to our personal overview. This implies 

that there is something true, and there are other things that might 

be observed morally right, or very nearly so. Fallibilism certainly 

implies that truth and goodness are often hard to come by, and 

that we should be prepared always to find that we have made a 

                                                 
19 Ibid, p. 1; for further discussions on the different conceptions 
of toleration, see: Jean Mondot, Catherine larrère, directeurs 
de la publication, Lumières, Numéro 9: Échecs et réussites du 
joséphisme, (France: Centre interdisciplinaire bordelais 
dʼ étude des Lumières, Université Michel de Montaigne – 
Bordeaux 3, 2007), pp. 29-39; Rainer Forst (Hg.), Toleranz: 
Philosophische Grundlagen und gesellschaftliche Praxis einer 
umstrittenen Tugend (Frankfurt/Main: Campus Verlag GmbH, 
2000), p. 22; Attilio Speciani, Guarire le intolleranze: 
Rieducare le patologie allergiche e infiammatorie con tecniche 
alimentari (Milano: Tecniche Nuove, 2004), pp. 16-18; Ricard 
Zapata- Barrero, Ciudadanía, democracia y pluralismo cultural: 
hacia un nuevo contrato social (Barcelona:  Anthropos 
Editorial, Rubi, 200), p. 197.  
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mistake. It also refers that it is possible to get nearer to the truth, 

or to a good society. 
20

 

      In fact, the assumption that human is near to error in nature, 

i.e. according to the nature of his humanity, requires 

consideration of it by a bunch of philosophical ideas, such as: 

uncertainty and probability. They would lead us to important 

results on the concept of human toleration; when it comes to 

deconstructing the reason dogma, which is corresponding of 

intolerance.        

      Uncertainty is a subjective problem, relating to the subjectsʼ 

place, their scientific and theoretical constructs, and to their 

behavioral and decision-making procedures. It perceived by 

people in everyday life, and it possesses a realness which 

supersedes the individual consciousness. 
21

 It is also a capacious 

term, which used to encompass a multiplicity of concepts. It may 

arise because of incomplete information, or because 

disagreement between information sources. It may refer to 

variability, or may be relate with quantity, or the structure of a 

model, or simplifications and approximations introduced to 

making analyzing the information cognitively. Uncertainty may 

be linked with what is being preferred, and the decision of how it 

is possible to do about it. The variety of types and sources of 

uncertainty, along with the lack of agreed terminology, can 

generate considerable confusion. While, probability is often used 

as the measure to comprehend uncertain belief, and the 

conceptual confusions are often compounded by the controversy 

about the nature of it. 
22

      

      We can observe that uncertainty is a phenomena relating to 

everyday living. The uncertain activity presupposes making 

difference, perhaps vital difference and setting purposes. It is 

bothersome, often worrying and sometimes actually distressing 

to have to choose actions when insuring what will be helpful or 

harmful. The mental preparation is a vital defense against being 

disabled and overwhelmed by the grief of losing the future in 

which so many plans had been invested. Uncertainty arises from 

not knowing enough to predict what will happen; therefore 

searching for more information or deeper understanding is one of 

the most powerful ways. Questions may turn into questions about 

the authority that certifies facts; therefore choosing can lead to 

questions about the motives for making a choice. It could be said 

also that uncertainty may be relating to natural world, human 

                                                 
20 Ibid, p. 25. 
21Luigi Bonatti, Uncertainty: Studies in Philosophy, Economics 
and Socio-Political Theory (Amsterdam: Verlag B.R. Grüner, 
1984), p. 1.  
22 Granger Morgan and Max Henrion, with a chapter by 
Mitchell Small, Uncertainty: A Guide to Dealing with 
Uncertainty in Quantitative Risk and Policy Analysis (UK: 
Cambridge University Press, 1990), p. 47.  

behavior, feeling and intentions, which interact with each other. 
23

 

      Human nature that related to error reveals other side of the 

priori principles of toleration, which is the principle of 

probability. The questions of probability arise when thinking real 

or conceptual experiments and their outcomes.
24

 We all use 

probability and related ideas all the time. One use is by ignoring 

trivial verbal variations, such as the use of likely for probable. 

Another and the more important way is by classifying 

probabilities into three basic kinds: physical, epistemic, 

subjective. 
25

    

Indeed, it does not lie only in the level of human thinking in its 

pure theoretical formations, but it goes beyond to mathematical 

research
26

, statistics
27

, the logic of science
28

, etc.    

      Toleration may be understood to convey the negation of 

intolerance. It is always conceptualized from three different 

perspectives. First, it may involve the weakening or destruction 

of the negative judgment or assessment of intolerance. Second, it 

may involve the weakening or the abandonment of the negative 

act which escorts intolerance. Third, it may involve the 

                                                 
23 Peter Marris, The Politics of Uncertainty: Attachment in 
Private and Public Life (London: Routledge, 1996), p.8.  
24Samuel Goldberg, Probability: An Introduction (US: Dover 
Publication, Inc.1996), p. 45. For further discussion on 
uncertainty, see: Jean-Louis Cayatte, Introduction à 
lʼ économie de lʼ incertitude (Bruxelles: Édition De Boeck 
Université, 2004); Fritz Böhle and Margit Weihrich (Hrsg.), 
Handeln unter Unsicherheit (Netherlands: VS Verlag für 
Sozialwissenscahft, GWV Fachverlag GmbH, 2009).   
25 D. H. Mellor, Probability: A Philosophical Introduction (New 
York: Routledge, 2005), P. 7.   
26 Charles M. Grinstead & J. Laurie Snell, Introduction to 
Probability (US: American Mathematical Society, 1998), p.VII.  
27 Jim Pitman, Probability (US: Springer, 1993).  
28 E.T. Jaynes, Probability Theory: The Logic of Science (UK: 
Cambridge University Press, 2003). For further discussions 
on probability, see: Philippe Barbe et Michel Ledoux, 
Probabilité (France: EDP, 2007); Götz Rohwer & Ulrich 
Pötter, Wahrscheinlichkeit: Begriff und Rhetorik in der 
Sozialforschung (Germany: Juventa Verlag, 2002); Liliana 
Blanco Castañeda, Probabilidad (Colombia: Universidad 
Nacional de Colombia, 2004). 
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elimination of both.
29

 The promotion of toleration requires a 

scale which runs from mere tolerant indulgence, to the 

proclamation of fully equal rights. 
30

 

      The idea of toleration has a gradual process of compression 

between the demand of absolutism and the requirement to accept 

the legitimacy of the morally different (pluralism). This means 

that it must be clearly distinguished from pragmatic compromise 

with the intolerable and from moral indifference. Then, the 

toleration concept must be narrowed down in its philosophical 

use so as to refer strictly to cases in which restraint in the 

response to anotherʼs belief is based on some specifically moral 

grounds.
31

 

      Toleration is a perceptual virtue, because it involves a shift of 

attention rather than an overall judgment. It overcomes the 

interference in the life of other person not because believing that 

the reasons for restraint are weightier than disapproval, but 

because the shifting of attention from the object of disapproval to 

the moral standing of the subject before them. It is a feat of 

abstraction analogous to the opposite abstraction of ideas from 

human minds behind them. It consists of the ignore capacity, or 

rather suspend or a set of considerations, which do not thereby 

lose any of their original element. 
32

   

      It involves refraining from preventing what is properly being 

prevented. It may sometimes be proper not to prevent that which 

may properly be prevented. It requires insisting that moral 

disapproval does not imply the propriety of prevention; or 

external justification of toleration, which may be seen in other 

view point, is not good after all. The first alternative is 

commonly associated with scepticism. The latter is simply one 

way (amongst others) of denying the propriety of the move from 

moral disapproval to prevention or suppression of the opinion or 

act disapproved of. The second alternative is commonly 

associated with the doctrine of respect for persons. 
33

       

      There are some difficulties that arise in the context of the 

tolerant social interference. One of these difficulties is that where 

members of two different cultural traditions coexist. Action X 

may be at fault, or immorally wrong by the conceptualized 

standards of tradition or culture A; yet those same elements may 

enjoin members of A not to oppose the enactment of X in 

tradition B, and to accept the legitimacy of overreaching 

institutions that protect B and those who enact X therein. 

Therefore; toleration, according to this interchangeable 

                                                 
29 Preston King, Toleration (Great Britain: Frank Cass 
Publishers, 1998), p. 117.  
30  Ibid, p. 199.  
31 David Heyd, Toleration Virtue: An Elusive (US: Princeton 
University Press, 1996), p. 4  
32 Ibid, p. 12.  
33  Susan Mendus, ed., Justifying Toleration: Conceptual and 
Historical Perspectives (Great Britain: Cambridge University 
Press, 1988), p. 4.  

conception, is a key ordering device in the many kinds of society 

characterized by diversity or complexity.
34

  

      Then, "toleration is the social virtue and the political 

principle that allows for the peaceful coexistence of individuals 

and groups who hold different views and practice different ways 

of life within the same society." This definition means that the 

conditions under which toleration is required are situations in 

which social diversity exists which do not naturally coexist 

harmoniously. Potential conflict is required for toleration to be 

necessary in order to bring about peace and social order. 

However, toleration is considered as a problematic aspect, if it is 

precondition is the presence of conflicting social variation, and 

this indicates that the bearers of such dissimilarities do not 

interfere with what they know as being incompatible with their 

opinions and ways of life.
35

   

      Furthermore, toleration is considered the fundamental and 

constitutive virtue of liberalism and its characteristic playground 

is the political. The major obstacle in the philosophical analysis 

of the concept is characterizing what is not. There are two major 

methodological approaches comprehending them: the broad 

view, which attempts to do justice to the large variety of 

linguistic and contexts uses with which the concept is and has 

been associated, and the narrow view, which delineates the 

contours of the concept in the light of its theoretically 

distinguishing features. The first method is naturally sociological 

or historical. The philosophical view is more restrictive, 

examining those phenomena that do not satisfy certain theoretical 

circumstances even if they are in many respects compatible with 

toleration. The historical view is liberal enough to include under 

the subject of toleration social and phenomena political that were 

either not called by that name in the past or are no longer treated 

as issues of toleration.
36

        

      The political philosophy in modern democratic societies is 

characterized by reasonable pluralism and political toleration. It 

means that the people can live together harmoniously despite the 

persistence of reasonable disagreement about the highest good or 

the best choice of life. The injustice of imposition is often held to 

follow from the reasonableness of pluralism; but the conclusion 

that it is unjust, or illegitimate, to impose a conception of the 

good on those who do not hold it cannot be drawn simply from 

the reasonableness of pluralism itself. The judgment operates 

                                                 
34Barry Barnes “Tolerance as a Primary Virtue,” in: Toleration, 
Neutrality and Democracy, eds. Dario Castiglione and Catriona 
McKinnon (Netherlands: Kluwer Academic Publishers, 2003), 
p. 11.  
35 Anna Elisabetta Galeotti, Toleration as Recognition (UK: 
Cambridge University Press, 2002), p. 20.   
36 David Heyd, “Is Toleration A Political Virtue”, in: Toleration 
and Its Limits, eds. Melissa S. Williams & Jeremy Waldron 
(US: New York University Press, 2008), pp. 171-172.  
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under burdens, and reason is indeterminate in issue of the good, 

therefore; it does not tell us what we ought to do or not. 
37

             

      It must be noted that pinpointing what is issue between 

perfectionist and constructive political justifications is to assay 

prepositions about the character of pluralism (and toleration as 

well). These prepositions relate to the interpersonal opinions of 

people facing same problems of justice issue in pluralism 

conditions. In this context, toleration is personal attitude or 

political principle. Tolerated Person is a person who differs from 

us in terms of beliefs, values, dispositions, tastes, forms of 

community and association, and preferences.  Toleration marks 

an essential shift of attitude or principle; each one should be 

thought of as transcending the previous stage. If we conceived 

toleration as a political principle; then it could be said that 

political response, historically, to dislike people has been attempt 

to crush, repress or derive them out. Principles of repression are 

sometimes accompanied by a denial that the disapproved or 

dislike of persons differs, deep down from the repressor. 

Repressive states can admit the coexistence with disapproved or 

dislike people by asserting the superiority of a world in which 

these people ceases to differ from their repressors, and the 

accessibility of the use of state coercion to bring about this state 

of affairs. 
38

        

      The unavoidable social fact is that the citizenry of a modern 

state is heterogeneous along number of intersecting dimensions, 

like: religions, races and cultures. Such diversity raises the 

possibility of potentially and deep irresolvable conflicts. When 

conflict do emerge; then all citizen should have equal influence 

and standing in any deliberation about their resolutions. In the 

case of wide pluralism, i.e. the multi-dimensional pluralism, 

toleration might seem to be both part of the ideal and public 

reason and an important virtue for citizens to exercise in their 

deliberative institutions. Deliberation also demands more of 

citizens than silent toleration regarding the reasons if those with 

whom they disagree. Deliberative tolerance is exercised in 

resolving conflict that is motivated by differences in belief. It 

requires that citizens adopt some neutral or impartial stance and 

avoid directly confronting each other on the most issues. 
39

   

                                                 
37 Matt Matravers and Susan Mendus, “The 
Reasonableness of Pluralism,” in: The Culture of Toleration in 
Diverse Societies: Reasonable Tolerance, eds. Catriona 
McKinnon and Dario Castiglione (New York: Manchester 
University Press, 2003), p. 39.   
38Catriona McKinnon, “Toleration and the Character of 
Pluralism,” in: McKinnon and Castiglione, pp. 55-56.  
39 James Bohman, “Reflexive Toleration in a Deliberative 
Democracy,” in: The Culture of Toleration in Diverse Societies: 
Reasonable Tolerance, eds. Catriona McKinnon and Dario 

      It is important here to distinguish between toleration as an 

individual virtue and the nature of a tolerant society. It is clear 

that toleration requires an overcoming. Tolerant society is one 

that has certain dynamics. On the basis of outcome neutrality, the 

essence of whether a society is tolerant depends on the 

consequences of its laws and practices of people's ability to live 

according to their own conceptions of the good. The test will be, 

according to justification neutrality, whether or not assumptions 

about the relative inferiority or superiority of one conception of 

the good, or a range conception, explicitly or implicitly enter into 

the justification of a society's laws and practices.
40

       

       By the philosophical and critical continuity with the 

preconceived ideas, we can say that toleration is a human virtue, 

this virtue that without it human beings will be courtyard and 

commodificated, i.e., making them goods in one system, contrary 

to what is in natural order. The system of nature is based on 

several elements, such as: diversity, contrast, different in human 

and natural assets. And without toleration; diversity would be 

destroyed and moving people to be engaged in one box, a locked 

cage or a dark prison. Toleration means to keep self and other; it 

is to keep the other by giving him the right to exist first, then the 

consequence of this freedom of choice guaranteed by the right to 

exist. I exist; therefore I am free. Toleration also keeps other, 

because he will do the same role toward self on the basis of 

action and re-action, and although it is a natural base, but, at the 

same time, a role of human relations.  

      Toleration is a part of general natural order; i.e. it is the 

origin and basis of natural existence and human acquaintance, 

but intolerance is a perversion and exception of the natural role 

of human relationships. It is also the first degree of freedom, 

which is primarily necessary. There is no freedom without 

toleration, and no toleration if freedom was absent from society. 

The availability of toleration and freedom makes society starts to 

grow and evolve, and from which, it begins to climb the ladder of 

social evolution and rise through giving each individual his 

freedom to think and act. In case of intolerance, freedom is 

absence, which is one of the main conditions for the development 

of society. Toleration alleviates the conflict among humanitarian 

groups, which begins when society loses the value of tolerance.  

        Toleration has many qualities to become a basic social 

value; it is an act, which provides law the cover and protection to 

be applied. It is justice, because by it humanitarian groups 

become equal in terms of purely humanitarian standard, everyone 

is honored under his humanity, and belongs to human race, and 

this is justice, in its general human form. Toleration finally is 

freedom, and the basic and strategic premise for the 

comprehensive system of freedom.    

 

1.  Religious Toleration- A Brief Geo-historical Survey: 

      "Our main object was, to show that it was not only 

reasonable to suppose that a Protestant king, on granting a 

                                                                                         

Castiglione (New York: Manchester University Press, 2003), 
pp. 111-112.  
40 Jonathan Wolff, “Social Ethos and the Dynamics of 
Toleration,” in: McKinnon and Castiglione, pp. 147-148. 
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province to a Roman Catholic, would be careful to guard the 

rights of his Protestant subjects who might settle there, and not to 

cloth the guarantee with power to persecute them, should he be 

so disposed; and that such, indeed, was the fact in respect of the 

case in question. But Mr. Bancroft seems disposed to give all the 

credit for those salutary provisions to the Roman Catholic 

grantee, rather than the Protestant grantor- on the supposition, it 

would also seem, that the grantee could have obtained anything 

he saw fit to demand, to the extent even power to oppress, burn, 

and destroy all of the Kinʼgs Protestant subjects who might dare 

to venture within the limits of the character. If this is not to be 

inferred, we confess our inability to discover the object of such 

high encomiums as are bestowed upon the grantee for the just 

and tolerant provisions of that instrument."  
41

 

    We want, through this opening text, to say that the theme of 

religious toleration has passed through a long and difficult road, 

and is still as well. Tension still exists; it is difficult to 

completely being canceled, as there are no looming signs of full 

cancelation; i.e. cancellation of any blameworthy fanaticism, this 

one that bases on the fully cancellation the other and remove him 

existentially. What the world is witnessing, at this time, of 

religious intolerance, testifies our thesis here that religious 

toleration would pass a long way to be done. It needs to submit 

different and global theories from multiple philosophical visions, 

trends and approaches, which open the road for advancing a 

dynamic, opened religious toleration, exceed the dogmatic 

reason, and open choices for human freedom and self-

responsibility in selection. 

      If we take the European brief history of toleration, as a 

model, in order to extract philosophical results, we could notice 

that concepts of religious toleration were developed in Europe in 

response to the wars of religion that were sparked by the 

Protestant Reformation. European Christianity was no longer 

dominated by one holy, catholic and apostolic church, but by 

several laying claim of different religions, which were sometimes 

violently, to the little of true religion. This period was also the 

period of state formation, which witnessed various forms of 

social amalgamation, princely estates, fiefdoms, and 

commonweals, gradually became as a nation state, as we know 

today. This shifts in social configuration from the sixteenth 

through the nineteenth centuries made modern nation states, were 

themselves often violent. 
42

  

      Most conventional histories of the Reformation and its 

aftermath know the wars of religion to have been resolved 

through the development of religious toleration. But it was quite 

limited, not just is narrow boundaries, but the social hierarchy it 

                                                 
41 Josiah F. Polk, The Claim of the Church of Rome to the 
Exercises of Religious Toleration during the Proprietary 
Government of Maryland (Washington: James N. Davis, 
1846), p. 3.   
42 Janet R. Jacobson and Ann Pellegrini, Love the Sin: Sexual 
Regulation and the Limits of Religious Tolerance (New York 
and London: New York University Press, 2003), p. 46.  

established and reaffirmed. The histories Justin Champion points 

out: the Toleration act did not break the link between religious 

identity and civic liberties. So, for example, while Quakers were 

no longer in danger of eradication by persecution (as long as they 

considered as non-conformists), they were still exempt from 

holding local, civic or national offices which were still protected 

by statutory tests of conscience. The civic peace that religious 

tolerance was supposed to achieve institutes a hierarchy, and 

being allowed to live in peace, and being free and equal member 

of society. 
43

      

      To begin narrating the history of toleration in Europe with the 

Latin Middle Ages may seem a highly contentious one. Several 

scholars notice that observing increasing efforts during the 

course of the Middle Ages to impose and extend control on 

Europeans both as political subjects and as faithful Christians. 

But this is not to say that such efforts were uniformity successful. 

The evidence suggests that persecution did not halt dissent and in 

some instances may have only hardened the resolve of dissidents. 

It is true that all levels of medieval society, philosophers and 

theologians did not forgo reading Aristotle because Church 

proscribed many of his teachings, peasant Catha heretics did not 

surrender their beliefs even when a crusade was preached against 

them; kings and princes did not lay down their claims to political 

autonomy in secular matters simply because the pope 

anathematized them. In some parts of Europe, such as Spain, 

these realities would generate centuries of peaceful coexistence 

among divergent religious. 
44

 

      There are several philosophers in the early modern period 

defended policies of religious suppression. The liberalism of 

contemporary political philosophy has its basis in the 

philosophies of religious toleration. John Lock with other 

thinkers of toleration argued that religious practice is a legitimate 

matter of governmental concern only when it is disruptive of 

public order. He argued that practice should no more concern the 

government than should any other private pursuit. 
45

  

      John Lock opened his "A Letter Concerning Toleration" by 

confirming that toleration is the chief characteristical sign of the 

true church, (we can say now that toleration is the basic principle 

                                                 
43 Ibid, pp. 46-47.  
44 Cary J. Nederman, “Introduction: Discourse and Contexts of 
Tolerance in Medieval Europe,” in: Beyond the Perspective 
Society: Religious Toleration before Enlightenment, eds. John 
Christian Laursen & Cary J. Nederman (US: University Of 
Pennsylvania Press, 1998), pp. 13-14.   
45Charles Taliaferro, Paul Draper, and Philip L. Quinn, eds., A 
Companion to Philosophy of Religion, (US: Blackwell, 2010), 
p. 599. For more discussions on religious toleration in Britain, 
see: Paul Gabriel Boucé, Évolution et révolution(s) dans la 
Grande-Bretagne, du XVIII e, Siècle (Paris: Publications de la 
Sorbonne, 1993), p. 54.  
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of the true religion, mosque, sect, ideology and revolution). He 

added that for whatever some people boast of the antiquity of 

names and places; others, of the reformation of their discipline, 

all, of the orthodoxy of their faith; (for everyone is orthodox to 

himself :) these things, and all others of this nature, are much 

rather marks of men striving for power, empire and wealth over 

one another, than of the church of Christ, and the meaning of the 

true religion. Let anyone have never so true a claim to all these 

things, yet if he be destitute of meekness, charity, and good-will 

in general towards all mankind, even to those that are not 

Christians, he is certainly yet short of being a true Christian 

himself.
46

  

       In this opening phrase, Lock opened the lesson of toleration 

in modern philosophy, which still continues today, and making 

his philosophical letter of toleration as an original source to 

philosophical debates on the same subject, despite the passage of 

four centuries of the book publishing. Lock asserted that the 

principle of toleration is the basic principle in the field of 

religious practice at level of official church, and in the field of 

individual and social relations as well. True church, which owns 

the truth is tolerant church, and generalizes tolerant values 

among those who belong to it, and among those who belong to 

other churches. Each individual is orthodox toward his faith, 

because he considered it the truthful faith or the right doctrine; 

the same doctrine shared by the components of his social 

environment. But he differs, and his social environment with 

other persons shaping other social and religious environment, 

which differs with the first one. And here, the important of 

toleration comes as an individual and social background. It 

terminates the violent and radical clash of individual and social 

relations, to be replaced by other model, which works to enhance 

the structure of general social security. 

      Lock submitted his critique to the political system in his time, 

by indicating that the government has not only been partial in 

issues of religion; but those also who have suffered under that 

partiality, and have therefore endeavoured by their ideas to 

vindicate their own liberties and rights, have for the most part 

done it upon narrow principles, suited only to the interests of 

their own sects. This narrowness of spirit on all sides has 

undoubtedly been the principle occasion of miseries and 

confusions. But whatever have been the occasion, it is now high 

time to seek for a throw Cure and a true church. There is an 

assure need for more generous remedies that what have yet been 

made use of in distemper. It is neither declarations of indulgence, 

nor acts of comprehension, such as have yet been practiced or 

projected amongst the people, that can do the work. The first will 

but palliate, the second encrease our evil.
47

  

      Therefore, Lock concluded from this critique to the existing 

political system in his time to the following result absolute 

liberty, just and true liberty. Impartial and equal liberty is the 

thing that human kind stands in need of. Indeed, this has been 

                                                 
46John Lock, A Letter Concerning Toleration (1796: J. 
Brooks), p. 5.  
47John Lock, A Letter Concerning Toleration, ed. James H. 
Hully (US: Hackett Publishing Company, Inc., 1983), p. 21.  

much talked of, and he doubt it has not been much understood; 

and he was sure not at all practiced, either by their governors 

towards the people in general, or by and dissenting parties of the 

people towards one another.
48

  

      We could also see that members of Britainʼs House of 

Commons in 1800 could confidently refer, with dismay or 

approval to a spirit of toleration. It could be viewed as a series of 

legislatives enactments extending from the act of toleration in 

1689 to (and beyond) the repeal of the test and corporation acts 

and Catholic emancipation in 1828 and 1829. There were, briefly 

put, legal measures that made it possibile for adherents of 

different religious beliefs to worship freely, to participate in 

military, political and educational institutions, and to assume a 

wide range of offices in civil government. Indeed, nothing less 

than the very survival of Britainʼs social body seemed to be at 

stake. Those who so vigorously opposed toleration could very 

effectively argue that the British nation was a common by virtue 

of its religious communion, which was depends upon a 

uniformity of belief, and supported by sanctions designed to 

enforce that uniformity by admitting adherents of nonconforming 

faiths would endanger not only the security of church and state 

but Britain's national humanity. 
49

      

      Defining toleration as a primarily philosophical issue could 

lead to one of the important shifts that changed the social and 

religious context of the medieval and early modern periods. 

Efforts to provide universal principles might affect on every 

possible configuration of tolerance can obscure two important 

conclusions. First, practices usually characterized as tolerant 

were as much a part of everyday life during this period as were 

widespread intolerance or persecution. Second, the religious 

changes the sixteenth century required contemporaries and 

modern analysts to consider carefully exactly the real meaning of 

toleration. The long sixteenth century means a coherent era 

beginning with the Italian wars and Columbusʼs journey in the 

1490s, and containing the backward-looking decades of the early 

seventieth century, reaching the end with the politico-religious 

crises between 1620 and 1640, the Thirty Yearsʼ War, the 

English Revolution, and the breaking of the French Protestant 

movement with the fall of La Rochelle in 1630. The breakdown 

of the western churchʼs hegemony was the major development 

that changed views about religious toleration. Basically, with 

other major events two, such as the Protestant Reformation, and 

theoretical unity in the Latin West, which submit facilities for the 

magisterial faiths, the post Tridentine, the Reformed or the 

Calvinist, the Lutheran, and the Anglican, and for the sectarian 

movements ranging across a wide spectrum from the 

communitarian Hutterites and the quietest Anabaptist to 

millenarian revolutionist, such as Tomas Müntzer.
50
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      We can also note that Hamburg, Spain, Portugal, Britain, 

Holland, Prussia and later Joseph IIʼs Austria had passed a long 

history, (1529-1819), in order to reach the religious toleration as 

an intrinsic value in political and social term. We could observe 

that, by revealing survey of enlightened literature, how 

fundamental the idea of toleration was to the Aufklärung. Travel 

reports, topographies, encyclopedias, sermons, studies of 

populations, economy and growth, novels and poems, all are 

littered with references to the evils of religious persecution and 

the beneficial results of an irenic pacifism. The writings of 

Locke, Voltaire and Bayle became the devotional literature of a 

new cult of humanity which condemned the brutality of Old 

Testament. Both the Orthodox guardians of the intolerant Jesuit 

and the Lutheran Church became the object of passionate 

criticism. 
51

  

      In Case of Germany, the vision of an end to the religious 

controversies which had marred the history of Christianity was 

neither new nor confined to Germany. As Hans Guggisberg has 

shown, the later debate had its roots in the writings of Nicholas 

of Cusa, Ficino and Pico della Mirandola. Their works were 

synthesized in the work of Erasmus who propagated a return to 

the fundamental texts of Christianity (the works of Church 

Fathers and the first texts of the Gospels), an end to elaborate 

theological speculation, and the reduction of faith to a limited set 

of basic teachings. These ideas were taken by several 

philosophers and thinkers as Lock, Leibniz, Castellio, and 

Thomasius. The desires for the reunion of Christendom and then 

for toleration were for bitter confessional strife embraced the 

whole of Europe. 
52

  

      There were many reasons that make Hamburg to struggle for 

political satiability and purity of belief from the beginning of 

Reformation. Peter Gay confirms this limitation by indicating 

that Hamburg, one of Free Cities in the German Empire. It 

avoided the decay of most of the others by welcoming foreigners 

of all nationalities and giving them a place in civic and 

commercial affairs. The Constitutions of 1712, perhaps the least 

oligarchical urban charter of the age, reflected this tolerant and 

liberal spirit and promoted it.
53

   

        The separation of church and state and the acceptance of 

plurality of religions offer a paradigm of the conditions under 

which toleration was possible in the modern era. It was 

immediately apparent that the degree of toleration thus achieved 

was dependent not on any ideals about the theological or 

philosophical desirability of toleration, not on any altruistic 

regard for the rights of minorities, but was a consequence of 

Erfurt's unusual constitution, social and economic, what is might 

                                                                                         

Religious Toleration before Enlightenment, eds. Laursen & 
Nederman, pp. 95-96.   
51 Joachim Whaley, Religious Toleration and Social Change in 
Hamburg 1529-1819 (UK: Cambridge University Press, 2002) 
pp.1-2. 
52 Ibid, p. 2.  
53 Ibid, p. 8.     

be call a paradigm conjuncture, which overrode other, under 

different circumstances towards intolerance and even 

fanaticism
54

.  

      Religious toleration was the lifeline that enabled Netherlands 

to pass the difficult conditions of religious persecutions. Colonel 

Jean – Baptiste Stouppe, the Reformed Swiss commander of 

Louis XIVʼs troops in Utrecht during the occupation of 1672-3, 

indicated that the Dutch were not at all reformed, It is well 

known that in addition to the Reformedʼ, Stouppe wrote in his 

tract On the Religion of Hollanders (1673), there are Lutherans, 

Roman Catholics, Brownists, Armenians, Independents, 

Anabaptists, Socinians, Enthusiasts, Quakers, Arians, Borelists, 

Muscovites, Libertines, and may any more… He was not even 

speaking of the Jews, Turks, and Persian. He also reported on an 

enlightened and learned man, who has a great following. His 

name was Spinoza. He was born a Jew and had not swore off 

allegiance to the Jewish religion, nor has he accepted 

Christianity. He is a wicked and very bad Jew, and not a better 

Christian either. 
55

    

      Hans de Ries, in his preface to the Martelaers Spiegel (1553-

1638), lamented the languor of his fellow Mennonites. He 

chastised the Mennonites for being cold and careless in religious 

matter. He saw a community preoccupied with temporal affaires, 

and indicated that the oxen must first be checked and the field 

inspected before one can come to the heavenly celebration. 

Clothes have become expensive, but interior beauty is gone, 

wickedness is changed into splendor and pomp; goods are 

multiplied, but the soul is impoverished; love has grown cold and 

diminished, and quarrels have increased. Finally, the Mennonite 

found themselves in a new society and state, where religious 

toleration enabled a gradual process of cultural and economic 

assimilation. 
56
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      The United Province of the Netherlands, the new state, 

emerged out of the revolt against Spain in an alliance that 

guaranteed freedom of conciseness; in the Union of Utrecht 

(1579), the rebel provinces agreed in article 13 that "nobody shall 

be persecuted or examined for religious reasons". Not everyone 

concurred, the Calvinist Church vehemently opposed and official 

status for Catholicism, apposition shared by other protestant 

leaders during the long war with Spain, when Catholicism 

remained a potential source of rebellion inside the new Dutch 

republic. The central paradox of the Dutch Republic is the 

existence of a confessionally pluralistic society with an official 

intolerant Calvinist Church that discriminated against Catholics, 

but whose pragmatic religious toleration elicited admiration and 

bewilderment in ancient régime Europe and whose longevity 

surpassed the perhaps more tolerant religious regime of the 

sixteenth – century Polish – Lithuanian Commonwealth. 
57

  

      We could see also that on October 27, 1553, on the field of 

Champel in the shadow of Genevaʼs city walls, the Spanish 

physician Michael Servetus was tied to a stake and burned for 

heresy. This execution accident was one of the most notorious, 

controversial acts of the sixteenth century. We could know the 

reason of his execution if we know that it began with a very 

ordinary occurrence, a quarrel between cousins. Antoine Arneys, 

a Roman Catholic, lived in Lion; his cousin Guillaume Trie had 

converted to Protestantism and fled to Catholic homeland for 

Geneva, workplace, of the great reformer Calvin. Arneys and 

Trie still felt bound to one another, and one way of their 

expression was by arguing. In February 1553, Arneys wrote Trie 

pleading him to leave a religion that would lead to his damnation. 

As evidence of Protestantismʼs falsehood he alleged that vices of 

every kind flourished in Geneva, unchecked by any proper 

system of ecclesiastical discipline and order. Arneys presumed 

that the true religion produced true godliness, and that the truth 

of a religion could be judged – not solely, but in strong, 

presumptive way by the behavior of those who embraced it. He 

presumed also that his cousin held the same belief- that it was a 

piece of common ground shared by Catholics and Protestants. He 

was correct. The accusation astounded Trie, who threw it back in 

his cousinʼs face: not Geneva but Lyon lacked good order and 

discipline. Finally, his execution for heresy, the first in Geneva 

since the Reformation, caused an international uproar and 

sparked Europʼs first great debate on the subject of religious 

toleration. Protests flew in from France, Italy, and elsewhere in 

Switzerland, especially from Basel. Castellio, the philologist and 

the poet from Savoy, had once been on good terms with Calvin, 

and in the early 1540s had even served as rector of Genevaʼs 

institutions of higher learning, the Collège de Rive. Since then, 

Castellioʼs beliefs had moved far way from Reformed orthodoxy. 

He led the protests against Genevaʼs treatment of Servetus-not 

because he agreed with the latterʼs teachings, but on the principle 

that heretics should never be executed. To argue to this accident, 

he published in 1554 his critical survey: Concerning Heretics: 

Whether they are to be persecuted and how they are to be treated. 

                                                 
57 Ibid, p.2.  

It was the first major treatise in early modern Europe arguing for 

religious toleration.
58

            

      We can see that there are several elements which were behind 

religious toleration in Europe, i.e., the Protestant Reformation, 

the invention of printing and the reactions of princes and popes 

brought furious struggles, political and theological, over freedom 

and faith, coercion and conscience. Throughout the Reformation, 

Europe remained uncompromisingly a persecuting society, even 

when toleration was also being advanced. The publicists of the 

Enlightenment developed such pleas for toleration, and in the 

process their basis and character was transformed, with the 

original religious rationales becoming incorporated within a 

wider philosophy of freedom conceived as precondition for 

civilized society and fundamental human value. Toleration was 

thus to acquire a secular cast as freedom of thought and speech 

became definitive of human rights, alongside other cherished 

freedom. 
59

 

       We have reached to the fact that diversity is now an 

everywhere fact of life. In the industrialized and illuminated 

West and increasingly in less-developed parts of the world as 

well, people are so interesting with information about and images 

and interpretations of people unlike themselves. The 

globalization of the televisions  and film industries, to say 

nothing of the impact of the World Wide Web means that people 

from across the global encounter one another as never before in 

history. For the worldʼs religions, this is an important new 

situation. Not only do religions imagine one another in doctrine, 

in principle, and in theory, but they now experience and engage 

one another increasingly in practice. 
60

 

      The few earlier pages have proved, even in summary that 

religious toleration, in Europe in particular, has over a difficult 

and long path to be arrived to what is now, and this indicate on 

the other hand that we need to achieve greater achievements in 

order to complete the subsequent steps for the establishment of a 

comprehensive philosophy of toleration and especially in the 

religious sphere.    

     Indeed, in our search for some priori and necessary principles 

of toleration for establishing a tolerant religious reason, i.e. 

uncertainty and probability, we do not intend to make the basic 

and necessary religious principles, i.e. unity of God, prophecy 

and resurrection…etc, in the situation of inspection, testing, 
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wonder and questioning, because any doubt in these necessary 

principles eliminates the religion itself. But what is intended is 

introducing the systematic uncertainty in the field of intellectual 

understanding, i.e., on the religious reason that fulfils the process 

of understanding and then the application of religious principles. 

The theological, sectarian and religious reason has to achieve the 

process of critique on the way of its interpretation of religion, 

and its relationship with human and universe. Theological 

reading of religion is not the religion itself. It is a human, 

historical and dialectical reading that is exposed to the 

probabilities of right and wrong. Uncertainty and probability 

associate with reason as a human phenomenon. It represents 

basically in the evolution of reason itself, through the stages of 

reason changing: childhood, adolescent, youth and aging. The 

reason represents different things appear to be certain, and then 

leave them in a later mental development. Thus, the values that 

we talked above are anti- values of intolerance, narrow- 

mindedness, and dogmatism, which are negative values of 

tolerance.  

      Quite frankly, what we want to say in this current work is 

that overall global tolerance and religious toleration, in 

particular, is one of the necessary values that are no less 

important than the necessary means to protect human life, dignity 

and fundamental rights, and no less than the different 

achievements of modern sciences. Without toleration life 

becomes impossible on this earth.   

 

III. CONCLUSION 

1. Toleration is a universal human value, by which 

organisms can live side by side, and without it this co-

existence becomes impossible.  

2. It is a human virtue, this virtue that without it human 

beings will be courtyard and commodificated.  

3. It is a part of general natural order; i.e. it is the origin 

and basis of natural existence and human acquaintance, 

but intolerance is a perversion and exception of natural 

role of human relationships.  

4. It is an act, which provides law the cover and protection 

to be applied.  

5. It is justice, because by it humanitarian groups become 

equal in terms of purely humanitarian standard, 

everyone is honored under his humanity, and belongs to 

human race, and this is justice, in its general human 

form.  

6. The multiplicity of concepts about toleration return to 

the different on religions, minds and ideas.  

7.  Overall global and religious toleration is one of the 

necessary values that are no less important than the 

necessary means to protect human life, dignity and 

fundamental rights, and no less than the different 

achievements of modern sciences. Without toleration 

life becomes impossible on this earth.   

 

IV. FUTURE WORK 

1. Without toleration, diversity would be destroyed and 

moving people to be engaged in one box, a locked cage 

or a dark prison.  

2. Toleration means to keep self and other; it is to keep the 

other by giving him the right to exist first, then the 

consequence of this freedom of choice guaranteed by 

the right to exist. It also keeps other, because he will do 

the same role toward self on the basis of action and re-

action, and although it is a natural base, but, at the same 

time, a role of human relations.  

3. The availability of toleration and freedom makes society 

starts to grow and evolve, and from which, it begins to 

climb the ladder of social evolution and rise through 

giving each individual his freedom to think and act.  

4. Toleration alleviates the conflict among humanitarian 

groups, which begins when society loses the value of 

tolerance.  

5. There is no freedom without toleration, and no 

toleration if freedom was absent from society. 

6. We need to achieve greater achievements in order to 

complete the subsequent steps for the establishment of a 

comprehensive philosophy of toleration and especially 

in the religious sphere.   

7. The theme of religious toleration has passed through a 

long and difficult road, and is still as well. Tension still 

exists; it is difficult to completely being canceled, as 

there are no looming signs of full cancelation; i.e. 

cancellation of any blameworthy fanaticism, this one 

that bases on the fully cancellation the other and remove 

him existentially. 

8. What is intended is introducing the systematic 

uncertainty in the field of intellectual understanding, 

i.e., on the religious reason that fulfils the process of 

understanding and then the application of religious 

principles. The theological, sectarian and religious 

reason has to achieve the process of critique on the way 

of its interpretation of religion, and its relationship with 

human and universe. Thus, the values that we talked 

above are anti- values of intolerance, narrow- 

mindedness, and dogmatism, which are negative values 

of tolerance. 
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Abstract- The study was to investigate the effect of procurement 

regulations on the efficiency of procurement food in public 

secondary schools in Kenya. The quality of foodstuffs 

characterized   procurement of food in this study. The research 

study aimed to establish the effects of procurement regulations 

on quality of foodstuffs in   public secondary schools in Kenya. 

From 2006, all public institutions were required to adhere to the 

Public Procurement and Disposal Regulations which details the 

procedures to be followed. How this affected the procurement of 

foodstuffs in schools was not clear and this is what this study 

sought to find out .The study was conducted through descriptive 

research design. Purposive sampling was used to select the 

sample which consisted of a population of public secondary 

schools. The data was collected in the month of November 2013 

using questionnaires. The respondents were 74 with each school 

producing 2 respondents; the principal and school accounts 

officer. The data was analyzed through descriptive statistics and 

presented using percentages, and tables. The research revealed 

that procurement regulations have significantly raised the quality 

of food delivered in schools.  The research recommends that 

every attempt should be made in implementing the procurement 

regulations especially in areas that enable schools cut out 

unwarranted costs in purchasing of foods and in tapping the 

opportunities available in the market without compromising the 

standards of foodstuffs. 

 

Index Terms- Food, Foodstuffs, Procurement,  Public, Quality , 

Regulations,  Schools, Secondary. 

 

Abbreviations: D.E.O      District Education Office 

                           L.P.O       Local Purchase Order 

                           M.O.E     Ministry Of Education 

 

I. INTRODUCTION 

1.0 Background of the study 
ood supply began to be a global crisis in 2006-2007.  This is 

when United States and Europe, and Brazil began to support 

biofuels usage.  US largely used maize while Brazil used sugar 

cane based ethanol (World Bank, 2008). This resulted in 

increased food prices as farmers preferred maize for bibful. In 

addition, maize for biofuel was subsidized by the government of 

US.  The World Agricultural land for food therefore declined 

significantly.  The federal government also imposed export bans 

on grains.  To ensure that food remains available for their 

domestic population and to combat dramatic price inflation, 

major rice exporters as China, Brazil, India, Indonesia, Vietnam 

Cambodia and Egypt also imposed strict export ban on rice.  

Ukraine, Russia and Serbia also large producers have imposed 

high tariffs or banned export of wheat and other food staff hence 

causing rise in prices for net importing nations (Carl, 2008).The 

food prices therefore rose from 70 to 75 per cent.  The study also 

noted that US used 81 million tons of maize for ethanol in 2007-

2008 against the world production of 2000 milion tones of maize.  

The report adds that the overall food import bills rose by 

estimated 25% for developing countries in 2007.Between 2006 

and 2007, the World Bank policy paper indicated that the 

average price of rice rose by 217%, for wheat 136%, for Maize 

rose by 125% and that of soya beans by 107%.   

       A report by the Kenya Food Security Steering Group 

(January 2008) indicated that rise in food prices was likely to 

induce borrowing from non-food expenditure which would lead 

to compromise in education health and transport.  The report 

adds that 'Diet changes were evident with reduction in frequency 

and composition of meals which could lead to malnutrition and 

susceptibility to diseases. Imprint (2009), notes in their human 

right report, that the national feeding program was a great 

motivator for many children attending schools.  The program was 

however affected by rising food prices leading to increase in 

school dropouts. 

       As the schools opened in January 2009, the schools heads' 

defied Ministry fees guidelines for public schools and vowed to 

increase levies as the cost of food rose. (DEO, 2013) .  It was 

established that the cost of essential foodstuffs used in schools 

such as maize flour, sugar, cooking fat, maize and beans had 

risen sharply.  These had not only increased in price but they had 

become scarce.  The suppliers were delivering maize for sh 2,200 

and that of beans at 5,500, 50 kg of sugar for sh. 3,600 up from 

less than sh. 2,000.  This situation forced the head teachers to 

have a crisis meeting where they proposed to ask the government 

to let public schools buy grains from National Cereals and 

Produce Board and also the government to increase its allocation 

per student to sh. 13,739 up from sh. 10,265 drawn the previous 

year by the task force led by educationist Eddah Gachukiah. 

Wango (2009) observes that impulse purchases or purchases that 

depend on whims and winds will get school into the risk of 

interrupting learning as a result of depletion of its financial 

resources, getting into debts, payment delays for suppliers and 

rise in school fees. According to Public Procurement and 

Disposal Regulations (2006), all government institutions were 

required to adhere to laid down procedures in purchasing their 

F  
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goods or services. The purpose of the Public Procurement 

Oversight Authority was to streamline procurement activities in 

terms of economy, efficiency, effectiveness, openness and 

fairness. The procurement of food in a challenging market 

environment calls for a serious considerations of the government 

regulations in order to achieve given set of procurement 

objectives. 

 

1.2 Statement of the Problem  
       In Kenya, public secondary schools provide food to their 

students for nine months in the year. Foodstuffs constitute a very 

large chunk of budget allocation in public secondary schools. For 

this reason, food supply is an area that can be focused to make 

the highest savings through cost-cutting. Foodstuffs are critical 

items that can affect the running of any public institutions if not 

given proper consideration in terms of procurement procedures 

(Wango, 2009). As the issues of price volatility remain, one thing 

is clear, the government will continue regulating fees structures 

of schools despite the prevailing market conditions. The schools 

also have to deal with suppliers that want to get the most out of 

these contractual relationships with schools. Stable prices and 

availability of food in season and out of season is not a 

guarantee. Public organizations have to adhere to the 

procurement rules and regulations in order to secure their food 

supplies and survive in difficult economic times without 

overburdening the parents. 

       The school managers also have to grapple with the risks 

involved in the procurement of foodstuffs. This includes 

maintaining their supply base, upholding quality supplies and 

ensuring timely deliveries. Therefore cost effective purchasing, 

quality and quantity of food , timely deliveries and   viable 

sources of supply will not only avert riots but will as well lower 

the cost of education hence make it affordable to many families. 

From 2006, all public institutions were required to adhere to the 

Public Procurement and Disposal Regulations which details the 

procedures to be followed. How this affected the procurement of 

foodstuffs in schools is not clear and this is what this study 

sought to find out.  

 

1.3 Objectives Of The Study 

       The general objective of the study was to investigate the 

effects of Public Procurement Regulations on the efficiency of 

procurement of foodstuffs in public secondary schools in Kenya. 

 

The specific objectives are to: 

       1. To determine the effects of Procurement Regulations on 

prices of foodstuffs in public secondary schools. 

       2. To establish the effects of Procurement Regulations on 

quality of foodstuffs in   public secondary schools. 

 

1.4   Research Questions 
       1. To what extend does the Procurement Regulations affect 

prices of foodstuffs in public secondary schools? 

       2. What effects do Procurement Regulations have on quality 

of foodstuffs in   public secondary schools? 

 

1.5 Significance of the study. 
       The study is useful in the area of food supply in public 

secondary schools.  It is one of the studies that have focused on 

Procurement Regulations in public schools’ food supply in 

Nyaribari Chache.  As such, it is expected to provide knowledge 

on this subject.  It should therefore form a useful material for 

researchers, educationist, policy makers and readers in general.   

The study made recommendations on prices of foodstuffs, 

quality and right quantities of foodstuffs, timely deliveries and 

sources of foodstuffs.  These recommendations were originated 

through valid research data and as such they will inform 

procurement system in public schools. 

       The study should influence management of public secondary 

schools in Kenya.  In an attempt to deal with issues of 

procurement of foodstuffs, the management will focus on 

specific issues of food supply.  Therefore their decisions should 

be based on the product of such research that is relevant to them.  

This will lower the cost of education in our country. 

 

1.6 Scope of the study  

       The study   was conducted between November 2013 and 

December 2013 through descriptive research.  The study was 

conducted in 37 public secondary schools in Nyaribari Chache 

constituency in Kenya.  The data was collected by the researcher 

using questionnaires. The study sought to determine the effect of 

Procurement Regulations on efficiency of procurement of food in 

public secondary schools in Kenya. 

 

1.7 Limitations of the study 

       The subject of public procurement is a very sensitive one. 

For this reason, the respondents may give incorrect responses or 

even fail to give any. The researcher therefore sought an 

introductory letter from the university .This is in addition to the  

researcher making an assurance at the beginning of the 

questionnaire that the purpose of seeking their responses was to 

carry out a research and that it would be strictly confidential. 

       The study also considered respondents with limited 

knowledge in procurement. This was done by using simple 

language and brief explanation to questions thought to be 

unclear. 

 

II. LITERATURE REVIEW 

2.1  Introduction  

       This chapter consists of the theoretical framework, empirical 

review, conceptual framework and explanation of the 

relationships between the variables which are procurement 

regulations, prices of foodstuffs, quality of foodstuffs and finally 

concludes with the research gaps in the study. The secondary 

sources of information in this chapter were obtained from 

relevant ministries, libraries and internet and the researcher 

consulted relevant journals, books, papers, and print press media. 

 

2.2 Conceptual Framework 
       The conceptual framework seeks to show the relationship 

between the independent variables that is; prices of foodstuffs, 

quality of foodstuffs, timely deliveries quantities of foodstuffs 

and sources of supply with dependent variable, which is food 

supply. The study acknowledges the existence of intervening 

variable, which is the procurement regulation (2006).  
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Figure 2.1 Conceptual Framework 

 

2.3 Theoretical Review 

       The cost of education particularly for secondary schools 

needs to be addressed. This is considering that this factor alone 

accounts for 30% of out-of-school youth (Republic of Kenya, 

2006). The Strategic Plan by MOE has introduced measures to 

strengthen capacity for procurement activities by developing 

guidelines to guide procurement activities in schools, colleges 

and polytechnics in an effort to enhance efficiency which will in 

turn lower the cost of schooling.  One of the core pillars of public 

procurement is competitive environment. In a competitive 

environment, public schools can gets the best value for money 

and at minimum cost while making it possible for the 

suppliers/contractors to fully benefit from doing business within 

a regulated environment that safeguards against favoritism and 

profiteering (Ogot, 2009) .According to his findings, the other 

key issues to be considered in public procurement are efficiency, 

open and effective competition, legal framework and 

professionalism. Efficiency encompasses the performance of the 

procurement process as cost effectively as possible and in a 

timely manner while  open and effective competition provide  

ample and equal opportunities for participation by interested and 

qualified suppliers of goods, works or services. The legal 

framework, consist of the Public Procurement and Disposal Act 

(2005), Public Procurement and Disposal Regulations (2006 and 

2009), Supplies Practitioners Management Act (2007) which are 

currently being used.  

 

 2.3.1 Price of foodstuffs 
       Leenders (2006) notes that bid price is confidential 

information. He argues that despite this, there are buyers who 

have deliberately played one bidder against another while some 

seek to secure lower prices by relating imaginary bids to 

prospective suppliers.  Firm bidding is a policy where buyer 

organizations notify suppliers that original bids will be final and 

that revision will not  be permitted under any circumstances. This 

according to Leenders (2006) is one way of stressing quality and 

service as opposed to price factor. This removes temptation by 

suppliers to use inferior goods once their bids have been 

accepted. In Canada for instance, pricing legislation prohibits 

certain pricing practices in an attempt to maintain competition. 

The law states that suppliers or buyers may not “Conspire, 

combine, agree or arrange with another person to raise prices 

unreasonably or to otherwise restrain competition.  

       Open tender system (competitive bidding) is where tenders 

are advertised on public notices. The interested bidders collect 

tender document and return prepared bids which are then opened 

in the presence of the candidates and thereafter evaluation is 

carried out using a prescribed selection criteria. The suppliers are 

then notified (both the winners and losers). The signing of 

contract follows and implementation is done. (Republic of 

Kenya, 2005), Part (V). This method is bureaucratic and 

inflexible and the prices can be very high to cater for fluctuations 

in prices of products. Baily et al (2008) indicate that many 

buyers today believe that unnecessary costs can be driven out of 

price if buyers and suppliers work in partnership.  

       According to procurement Act (2005), section 66(4), the 

successful tender shall be the tender with the lowest evaluated 

price. Price is therefore used as one of the criterion for evaluation 

of tenders for foodstuffs in public schools.  The Act emphasizes 

that  the price , or the basis of determining  price  and a summary 

of  the principal  terms and conditions of tender,  proposal or 

quotations shall be kept  for each procurement  as a record  for at 

least  six years . 

       Under section 42a   of the Act on collusion, the law states 

that no person shall collude or attempt to with any other person 

make any proposed price higher than otherwise as have been the 

case. Any public official involved  in transaction  in which  

standard goods ,service  or works  are procured  at unreasonably 

inflated prices  shall  be required to pay  the procuring entity  for 

the  loss resulting  from their  actions . In addition, section 30 

(40) Section 47b states that  any contract variation  based on the 

prescribed  price and quantity  for goods , services or works  and 

shall  be within  the period of the contract .Without sufficient 

market survey, a public school cannot arrive at favorable prices. 

Market survey is possible when open and fair competition is 

adopted in open tendering. 

 

2.3.2 Acceptable Price 

       A public procurement official must decide on the price he or 

she is willing to pay for the commodity or service (Rhodd, 2007). 

Therefore he or she must respond to these questions: Is the 

acceptable price that which is paid by the general public (the 

commercial price) for the product? Is there a published price list 

and is this list updated by the seller regularly, or is price the 

result of negotiation between the buyer and seller? Furthermore, 

the public procurement official, according to Rhodd , needs to 

know whether prices are discriminatory, that is, whether larger 

Procurement        

Regulations 

Prices Of Foodstuffs 

 

Quality Of Foodstuffs 
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buyers receive lower price through discounts than smaller 

buyers. And even with the above, the public procurement official 

must recognize that in addition to market conditions in which 

supply, demand, technology, and product design change, prices 

are also determined by geographic location and government 

unique requirements. Public procurement officials are aware that 

there are laws that restrict the ability of firms to charge 

customers different prices unless the seller can justify the price 

through cost. There are also legal constraints that drive the firm’s 

choice of pricing policies and public procurement officials must 

ensure that sellers are abiding by the rule of law. Even with the 

research conducted by the procurement official, there are still 

many risk involved in purchasing a commodity: quality as it 

relates to price, and supply conditions that can change because of 

external factors. It has been suggested that public procurement 

officials “should start  by estimating a ‘should-pay’ price when 

they begin acquisition planning, and that they should continue to 

refine their estimate as information is collected throughout the 

acquisition process” (Department of Defense, 2007). The should-

pay price is generally the reasonable price for the commodity 

based on historical cost, price changes, and other factors in the 

market. This price is also the highest price the public 

procurement official is willing to accept based on the information 

available. With this strategy, there is less possibility of 

overcharging. 

 

2.3.3 Quality of foodstuffs 

       Lindsay (2011) notes that when it comes to quality in public 

sector,  growth and momentum  has not been achieved as 

compared to the private sector. He adds that the quality concepts 

and principals are universal and can be applied in all types of 

organizations. He states that the difficulty comes in developing 

an infrastructure to make it happen and discipline to sustain 

efforts over time. Leenders (2006) argues that it is not realistic to 

insist that suppliers supply quality goods without ensuring that 

the buying organizations’ own quality performance is beyond 

reproach. He adds that this applies to procurement organizations, 

its people, policies systems and procedures and that quality 

improvement is a continuing challenge for both the buyers and 

the sellers. Fawcet et al (2007) states that quality is whether or 

not a product or service lives up to customers’ expectation. This 

is because quality drives consumer behavior, some analyst have 

called it the most important factor in achieving long term 

success. Deming (1993) stated that “A product or service 

possesses quality if it helps somebody and enjoys a good  and 

sustainable market”  His theory on chain reaction argues that 

improvement in quality leads to lower costs because they results 

in less rework, fewer mistakes , fewer delays  and better use of 

time and materials . He noted that top management must assume 

the overriding responsibility for quality improvement. Quality is 

the fitness of purpose of a given item. It’s the buyer who 

determines the quality of the goods by setting the specifications. 

Goods are of quality if they meet all the specifications set in the 

contract. According to section 34a of the Act, the procurement 

entity shall prepare specific requirements relating to the goods, 

services and works being procured that are clear, that give a 

correct and complete description of what is to be procured and 

allow for fair and open competition among those who, may wish 

to participate in the procurement proceedings. The technical 

requirement shall not refer  to particular trade mark, patent 

design ,type producer or service provider  or  a specific origin 

unless there is no other sufficiently precise intelligible way of 

describing  the requirements and  that the specific requirement 

allow for  equivalents to what  is referred to. 

       The section 17 of Regulations (2006) requires that schools 

establish inspection and acceptance committee. The committee is 

mandated to inspect (or test) and review the goods, works and 

services in order to ensure compliance with the terms and 

specifications of the contract. The committee shall immediately 

after delivery of goods accept or reject goods on behalf of the 

procurement entity. The committee is therefore required by the 

law to deal with the issues of quality. 

 

2.3.4 Specifications 

       According to Thai (2007), a good specification contains the 

following elements: It identifies a minimum requirement; It 

allows for maximum competition (competitive bids); It identifies 

the test methods to be used to verify compliance with the 

requirement; It contributes to obtaining best value at the lowest 

possible cost using a fair, equitable, and transparent (easy for the 

public to see and understand) contract award process. This 

should therefore form the basis for determining the quality of 

food delivered to schools. 

 

2.4 Research Gap 

       The researcher has thoroughly examined limited materials on 

procurement regulations for foodstuffs in public secondary 

schools.  He read books, periodicals and magazines about public 

purchases and especially in schools and how this can be done to 

avoid conflicts between suppliers and school management and 

students and also between schools management and parents. 

       Arani (2012) did a study on the role of procurement 

practices on internal customers’ satisfaction in public secondary 

schools. Odhiambo (2012) researched on the influence of 

procurement planning on management of public schools in 

Kenya. They both agree that the role of procurement regulations 

in public schools cannot be ignored. The effect of procurement 

law on   food procured in public schools has however been 

ignored. This is what the study sought to find out.  It’s expected 

that the knowledge generated will help public schools develop 

procurement policy on procurement of foodstuffs on the face of 

security and rising food prices. 

 

III. METHODOLOGY 

3.1 Introduction 

       This chapter describes the procedures that the researcher 

used to carry out the study. It consists of the research design, 

target population, sampling procedure, sample size, data 

collection procedures, pilot study and data analysis.  These 

enabled the researcher to obtain information to answer the 

research questions. 

 

3.2 Research Design 

       This study was conducted through descriptive field survey.  

Descriptive research design is a process of collecting data in 

order to test hypothesis or to answer questions concerning the 

current status of the subjects in the study (Mugenda & Mugenda 
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,2002). They argue that descriptive research design is suitable for 

studies where one wants to describe current status of subjects 

such as possible behavior, attitudes, values and characteristics.  

The study therefore assessed the effect of Procurement Act 

(2005) on procurement of food in public secondary schools in 

Nyaribari Chache Constituency. This study therefore determined 

and reported things the way they were. The data was both 

qualitative and quantitative. 

 

3.3 Target Population 

       The target population consisted of 37 public secondary 

schools in Nyaribari Chache Constituencies (DEO, 2012). The 

study collected data from the school principals, who are the head 

of procurement unit and the school bursar who is a member of 

tender committee. These made a total of 74 respondents whom 

the researcher felt have crucial information on school food 

supply.  

       Public secondary schools, both boarding and day schools 

provide food to their every growing populations. The researcher 

argues that food supplies will be secure if the schools comply 

with the public procurement Act and regulations (2005). The 

effectiveness and efficiency of     procurement unit of the school 

will determine the food supply on the face of rising prices and 

scarcity. The researchers therefore felt that the respondents were 

best placed to provide an insight into the critical issue   of public 

schools food supply. 

 

3.4 Sampling Technique 
       This study employed purposive sampling to select the 

sample. Purposive sampling is where the sampling units of the 

sample are identified from the population selectively which 

prevents the inclusion of other sampling units in the sample 

(Panneerselvan,2010).   

 

3.5 Sample size 
       The sample consisted of 37 public secondary schools which 

represents 100 percent of the   37 registered schools in the 

Nyaribari Chache constituecy.  This is more than 10% of the 

acceptable population (Mugenda & Mugenda, 2003). In each 

school, the research got responses from the school Principals and 

Accounts Clerks/Bursars. This made 74 respondents in the study. 

The Principal is the head of the school procurement unit 

(Republic of Kenya, 2005), the financial officer is the vice 

chairperson to the tender committee and is the one who confirms 

availability of funds before a purchase order is raised. 

 

Table 3.1 Target population 

 

Title Target Population Sample Size  

Principal 37 37 

Bursar/Accounts Clerk 37 37 

Total 74 74 

 

3.6 Data Collection Procedure. 

       The primary data was collected using self-administered 

questionnaires. Sekaran and Bougie (2010) argue that 

questionnaires can collect responses within a short period of 

time, that the researcher has the opportunity to introduce the 

research topic and also motivate respondents to offer their frank 

answers. The questionnaire made use of both structured and 

semi-structured questions. The questionnaire had two parts; part 

A that deals with the data on demographic information such as 

level of education and designation in the school. Part B consisted 

of sections which intended to measure the effects of procurement 

regulations in the food supply in public schools. 

       Likert scale with the range of 1-4 was used. This is because 

responses over a number of items tapping a particular concept or 

variable can be analysed item by item and also it is possible to 

calculate a total or summated score for each respondent by 

summing across items ( Sekaran and Bougie,2010). Open ended 

questions were used to give more information on the 

respondent’s opinion about the subject matter. 

       The researcher conducted a pilot study in order to achieve 

the instrument validity .The pilot study used 4 schools out of the 

37 public schools. This exposed to the instrument before the 

actual study and the respondents were not being included in the 

actual data collection. The feedback were used to identify 

ambiguous items and rectified appropriately. The data was both 

qualitative and quantitative. 

 

3.7 Pilot Test  

       Pilot test was carried out in four public secondary schoosl in 

Nyaribari Chache constituency. The questionnaire was given to 

experts in procurement field to ascertain whether the instrument 

measures the variables under study. This ascertained the validity 

of the instrument as argued by Kothari (2009) who states that 

validity deal with the relationship of data obtained to the nature 

of the variables under study. Eight questionnaires were given to 8 

respondents in the pilot schools after administering the 

questionnaires; the researcher analyzed the data to ascertain 

whether the instruments were reliable. Mugenda and Mugenda 

(2003) define test re-test   as a method of administering the same 

instrument twice to the same group of subjects. A time lapse of 

one to four weeks was observed between the first and the second 

test.  This helped identify the flaws in the contents and aided to 

make corrections to enhance reliability. 

 

3.8 Data Analysis and Presentation 

       Once the data was obtained, the researcher carried out 

coding of data. Descriptive statistics in data analysis was used. 

Descriptive statistics enabled the researcher analyze data by 

using frequencies and percentages which was used to arrange the 

data in a clear form for easy understanding by the reader. This 

helped to make conclusion and recommendations from the study. 

Oso and Onen (2009) write that data analysis deals with the 

organization, interpretation and presentation of collected data. 
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IV. RESULTS AND DISCUSSION  

4.1 Introduction  

       This chapter presents the results of data analysis and findings 

of the research. It begins with the background information, 

results of the findings on   how procurement regulations affect 

prices of food and how the regulations affect quality of 

foodstuffs. 

4.2.0 Background information  

4.2.1 Response rate  

 

Table 4.1 Response Rate 

 

Response  Frequency  Percentage  

Actual response  64 86.5 

Non-response  10 13.5 

Total  74 100 

 

       A total of 74 questionnaires were distributed to the 

respondents whereby 64 respondents managed to provide the 

information and return. This is 86.5% and is adequate for 

carrying out a study according to Mugenda and Mugenda (2003) 

who argues that a response rate of 50% and above is adequate 

enough to represent a phenomenon under study.  

       The principals of schools where the research was carried out 

formed 61.67% while the school bursars/accountants were 45%. 

 

4.2.2 Respondent’s age group 

       According to the research findings, the respondents with the 

age 40 years and above were 55%, between 30-40years were 

30% and those between 20 to 30 yrs was 15%. It therefore means 

that most of the respondents are in their productive age. 

 

Table 4.2 Respondent’s age group 

 

Age group  Frequency  Percentage  

Below 20years  0 0 

20 years – 30 yrs  9 14 

31yrs – 40yrs  10 30 

40yrs and above  36 56 

Total  64 100 

 

4.2.3 Respondents’ level of academic qualification 

       The respondents who have attained a post-graduate 

certificate were 15.6%, a bachelors degree were 40.6%, a 

diploma level were 29.7% and those in certificate level was 14%. 

The research thus shows that most of the respondents had 

attained a university degree in their respective area of study and 

therefore has adequate knowledge. 

 

4.2.4 Respondents’ duration in current position 

       The respondents that had worked for one year and below 

were 12.1%, between two year to five years there were 44.8%, 

between six to ten  years there were 22.4% and 10 years and 

above there were 20.3%. Six respondents did not give this 

information. A majority 44.8% of respondents has been involved 

in procurement process for a period of between 2 to 5 years and 

therefore requisite skills and knowledge may be lacking.  

 

Table 4.3 Respondents’ duration in current position 

 

 Duration in 

current position 

Frequency  Percentage  

Below 1years  7 12.1 

2 years – 5 years  26 44.8 

6years – 10years  13 22.4 

11 years and above  12 20.7 

Total  58 100 

 

4.2.5 Respondents’ training 

       The research revealed that 39.1% of the respondents have 

undergone training in purchasing and supplies while 60.9% have 

not gone through it. For those who have gone for training, 13 

respondents out of 25 have attended short courses that last for at 

most 2 weeks. Only 4 out of 25 respondents who have gone for 

training have attended 2 year course in purchasing and supplies. 

It therefore shows that the people handling procurement in our 

public schools lack sufficient training. 

 

Table 4.4 Respondent’s Duration of Training 

 

Duration of 

Training 

Frequency  Percentage  

1-2 weeks 13 20.3 

1-3 months 4 6.3 

6-8 months 4 6.3 

2years 4 6.3 

No Training 39 60.9 

Total 64 100 

 

       Concerning the respondents who had undergone training in 

purchase and supplies the study found that 50% of the 26 

respondents had attended a 1 – 2 week course, 15% had attended 

a course of 1 -3 months, 15% a course of 6-8 months while 4% 

of the respondents had take a 2 yr course. The research 

determined that half the people handling procurement in schools 

lacked procurement skills while majority have only taken short 

courses lasting for 2 or less weeks. 

 

4.2.6 Respondents’ status of school 

       The status of public secondary schools was found to be 

59.3% day schools, 26.6% day and boarding and 14.1.% 

boarding. This shows that the area of study consisted of a 

majority of day school which normally provided lunch to their 

students. This means that the schools are surrounded by rich 

agricultural areas and most suppliers are local people and that the 

parents are best placed to supply their schools with some 

foodstuffs. This explains why there is a minimal delay in 

delivery of foodstuffs. 
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4.5 Rating on Status of schools 

 

Status of school Frequency  Percentage  

Day Schools 19 53.3 

Day and Boarding 

Schools 

9 26.6 

Boarding Schools  5 14.1 

Total 33 100 

 

4.3.0 Prices of foodstuff 

4.3.1 Response on effect of procurement regulation on food 

prices 

       The question sought to find out if the respondents agreed 

with various statements on effects of procurement regulations on 

prices of foodstuffs. Majority of the respondents, 50% agreed 

that schools use opportunity available in the market to purchase 

foodstuffs, 17% strongly agreed. Eleven percent strongly 

disagreed while 21.9% disagreed. As to whether prices of 

foodstuffs have reduced, 34.4% strongly disagreed, 39.1% 

disagreed while 10.9% strongly agreed and 15.6% agreed. 

Majority of respondents, 39.6% agreed that schools minimizes 

collusion of suppliers before bid opening, 32.8% strongly agreed, 

13.8% disagreed while 13.8% of them disagreed. In regard to fair 

competition in procurement process, the study found that 59.6% 

agreed, 32.2% strongly agreed, 3.2% disagreed while 4.8% 

strongly disagreed. Sixty one percent of the respondents agreed 

that schools obtained foodstuffs at prevailing market prices, 

23.8% strongly agreed, 9.5% disagreed while 4.7% strongly 

disagreed. This agrees with Erridge et al (1999) who argues that 

supplier competition creates lengthy tendering procedures, 

increased transaction costs and forecast risks. 

 

4.3.2 Responses on Negotiation of food prices 

       The research showed that 50% public secondary school 

negotiate prices of foodstuff immediately after supplier selection 

process, 6.7% when food prices fall, 28% when food prices rises 

while 8.3% do negotiations of prices in other instances like using 

the quoted prices in the tenders and abiding by them. Prices are 

also arrived at when need for food arises or funds are available 

especially in cases where parents supply food to schools. Some 

public schools (6.3%) carry out negotiation of prices depending 

on the circumstances for instance when prices fall, or when 

prices rise. This applies to those who use direct procurement. 

 

4.4.0 Quality of foodstuffs 

4.4.1 Responses on quality of foodstuffs 

       The study sought to determine the effect procurement 

regulations on quality of foodstuffs in public schools. A majority 

of 44.4% of respondents agreed, that schools use opportunity 

available in the market to purchase fresh foodstuff, 17.5 strongly 

agreed, 31.7 disagreed while 6.3% strongly disagreed. The 

finding concerning whether schools have an active inspection 

and acceptance committee, 48.4% agreed, 18.8% strongly 

agreed, 26.6% disagreed while 6.3% strongly disagreed. Most of 

the respondents, 51.6%, agreed that their schools have at one 

time rejected food delivered to them because of poor quality, 

23.4% strongly agreed, 20.3% disagreed and 4.7% strongly 

disagreed. 

 

4.4.2 Status of stocks 

       The study revealed that 15.2% of public schools experience 

overstocking of foodstuffs, 30.5% have under stocking taking 

place, 3.2% have deterioration of foodstuffs and 22% have their 

foodstuffs running out of stock. The public schools that had more 

than one case of stock status staking place was 28.8%. 

Overstocking was as a result of bumper harvest at a time when 

schools have funds available. Under stocking occurred especially 

where the particular food items were unavailable. 

       The factors that affected foodstuff deterioration were; poor 

timing of demand, poor storage among others. Stock –out was 

experienced where food suppliers less quantities of foodstuffs as 

a result of financial inability. 

 

4.4.3 Complains of poor quality food 

       Public secondary schools that had experienced complain of 

poor quality of foodstuff by either students or a teacher were 

70.3% while 29.7% of school had not experienced it. This means 

that most of the inspection and receive committee in public 

schools are acti 

 

 

V. SUMMARY, CONCLUSION AND 

RECOMMENDATIONS 

5.1 Introduction 

       This chapter covers summary, conclusions and 

recommendation. It first gives a summary from the data analysis, 

considering the five variables which are prices of foodstuffs and 

their quality. 

 

5.2 Summary of findings 

       The general research objective was to establish the effect of 

procurement regulations on efficiency of procurement of 

foodstuffs in public secondary schools in Kenya,    The study 

used acceptable response rate of 86.5%. The respondents’ highest 

academic qualification in purchasing and supplies was a diploma 

with majority of them having worked for less than five years in 

procurement related area. It therefore suffices to say that the time 

taken in procurement work is not sufficient enough to gain 

enough experience especially in procurement of foodstuffs in 

public institutions. 

       The first objective was to find out the effect of procurement 

regulations on the prices of foodstuffs. It was determined that 

procurement regulations have not helped reduce the prices that 

public schools pay to procure foodstuffs. This is contrary to the 

purpose of the public procurement Act 2005 which says that one 

of the purposes of the act was to promote competition and ensure 

that competitors are treated fairly. (PPOA, 2005).Instead, the 

food suppliers in public schools quote higher prices to cushion 

themselves from uncertainties in payments which is partly caused 

by delays in  government disbursement of funds to schools. 

However, the study revealed that most schools (50%) use 

opportunity available in the market to buy food, a majority 

39.6% minimizes collusion of suppliers before bid opening, 

59.6% ensured fair competition in regard to purchase of 

foodstuffs and majority of schools, 61.9% buy foodstuffs at 

prevailing market prices. In line with this, Baily et al (2008) 

points out those high prices may be quoted as a polite alternative 
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to refusing to make any offer by sellers with full order books. He 

suggests that buyers should not write off such suppliers as too 

expensive, since next time they could well submit the lowest bid 

if conditions have changed.  

       Secondly, the research sought to find out the effect of 

procurement regulations on quality of foodstuffs delivered in 

public schools in Nyaribari Chache constituency. The research 

showed that procurement regulations have caused the school to 

receive foodstuffs that are of good quality in comparison to the 

time before the implementation of the procurement laws. Most 

respondents, 44.4% agreed that they use the opportunity 

available in the market to purchase food especially one which is 

fresh from harvesting. This is in line with the procurement 

regulation which allows the principals of public schools to use 

more than one method of procurement, that is open tendering and 

direct procurement. This is in agreement with Ogot et al (2009) 

argument on special procurement. In their report entitled zero 

draft, they note that firms whose prices of inputs change sharply 

over a short period of time should be able to use direct 

procurement methods whenever this is to the advantage of the 

company. This research found that 48.4% of public schools have 

an active inspection and acceptance committee. This ensures that 

the parameters set in food supply contracts are adhered to. It was 

also discovered that 51.5% of public schools have at any one 

time rejected food deliveries on account of poor quality. A 

majority of public schools 30.5% experiences under stocking of 

foodstuffs. A small percentage of public schools 3.3% have their 

foodstuff deteriorated, and equally a substantial percentage of 

schools 22% experiences stock outs of foodstuff. A sizeable 

number of public schools experience under stocking and stock 

out and this may be attributed to availability of funds and poor 

management of food resources. Muller (2003) indicates that the 

concept of concept of the right item, in the right quantity, and at 

the right time which was first introduced by Joseph Orlicky in 

1975 cannot be understated. 

       On the other hand, overstocking occurs as a result of raising 

L.P.O without consulting with the stores to find out whether 

there is enough space. Overstocking may occur also when 

parents supply food as payment for fees especially when these 

deliveries are not controlled. Deterioration is also attributed to 

poor storage such as lack of ventilation, where a pesticide 

together with moisture precipitates into   food poisoning. This 

may also occur when new stock is put under old stock. Factors 

that affect quality foodstuffs therefore are:  storage, inspection 

mechanism, quantities delivered, supplier relationship and 

availability of foodstuffs. Rushton et al (2010) underscores the 

importance that good quality goods are purchased in that sub-

standard supplies cause wastes and a variety of problems such as 

storage, transaction costs, undermining the confidence of 

suppliers and supply process itself. 

 

5.3 Conclusion 

5.3.1 Prices of foodstuffs 

       The study concluded on the research questions identified in 

chapter one. Question one; to what extent does the procurement 

regulations affect prices of foodstuffs in public secondary 

schools? From the research findings, it was established that 

procurement regulations have not helped public schools obtain 

food at reduced prices. This is because majority 39.1% of the 

respondents disagreed that prices of foodstuffs have reduced as a 

result of implementing the procurement regulation. The issue that 

has led to this result is lengthy bureaucratic procurement 

procedures and uncertainties of financial resources coming to 

schools which make food suppliers raise prices to cushion 

themselves. 

 

5.3.2 Quality of foodstuffs. 

       The research question two: How does the procurement 

regulation affect quality of foodstuffs in public secondary 

schools? Based on the findings, it was concluded that 

procurement regulations have enhanced food quality checks, with 

51.6% of respondents agreeing to have rejected food delivery at 

any one time. However, 70.3% of respondents agreed to have 

received complaints of poor quality foods from either teachers or 

students. Issues that are attributed to poor food quality are poor 

storage, poor relationships with schools as a result of delayed 

payments hence suppliers do not supply best quality to some 

particular schools. Also when schools’ principals do not consult 

the stores before raising L.P.O, storage problems may arise. 

 

5.4 Recommendation  

       Based on the establishment of effects of procurement 

regulations on food supply, the researcher came up with the 

following recommendations:  

       The public schools should exploit the opportunities available 

to them in terms of better prices of foodstuffs from parents of the 

school. This is in addition to putting in place an enhanced 

information sourcing mechanism to enable schools buy foods 

through direct procurement especially when prices of food fall.  

       For quality foodstuffs, the officers handling procurement of 

foodstuffs should   undergo regular training to enhance their 

skills in planning and execution of their procurement duties. The 

school procurement unit should address the issues of proper 

storage and supplier relationships which deteriorate as a result of 

delayed payments hence suppliers do not supply best quality to 

some particular schools. 

        The supplier selection method used by school procurement 

committee should always target to enlist qualified and responsive 

suppliers of foods. Qualified suppliers with higher prices of 

foodstuffs should also receive orders to make them abide and 

supply in time of shortages or difficult times. Therefore better 

buyer-seller relationship should be cultivated at whatever the 

cost. Schools should also make use of parents to supply food 

before raising   massive L.O.P’s for foodstuffs. 

       Teachers of agriculture and biology should be trained in 

basic food inspection and included in inspection and receive 

committee of the school. This will ensure that public health 

services in schools are not taken for granted.   

 

5.5 Suggestion for further research 

       The study was conducted on schools in Nyabari chache 

constituency which is a small area in the country. The research 

proposes similar researches to be done covering other areas 

especially urban area which have distinct characteristics such as 

population, distant suppliers and the higher number of boarding 

schools. This will ascertain the effects of procurement 

regulations on food supply in public schools. 
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    Abstract- The room temperature AC conductivity σ(ω) of 

amorphous AsSe samples with various compositions have been 

measured in the 10
3
 -10

6 
Hz frequency range. The results indicate 

that ac conductivity is proportional to 
n 

with n=0.89±.01 in the 

10
3 
–10

6
 Hz frequency range. Consideration of different models 

for the frequency –dependent conductivity leads to thermally 

activated hopping as the most likely process.  

 

    Index Terms- ac conductivity, AsSe glass system, hopping 

model, frequency. 

 

I. INTRODUCTION 

halcogenide glasses that form an important class of 

amorphous solids have very interesting physical properties 

and can be prepared in the bulk as well thin films. Measurement 

of ac conductivity of amorphous chalcogenide semiconductors 

has been extensively used to understand the conduction process 

in these materials [1]. The conductivity of semiconducting 

glasses is known to be frequency dependent what as expected, is 

due to conduction between localized states Generally, the 

undoped chalcogenide glasses show low values of electrical 

conductivity, which could mean a serious limit to their 

technological application and electrical measurements. Certain 

additives are used to improve these properties [2-5]. In recent 

years the application of these materials as photoconductors in 

xerography, as memory switching elements, inorganic photo 

resist, IR detection and transmission etc has been accompanied 

by substantial interest in their physical properties.  

 

    Arsenic-containing chalcogenides, especially the Se-rich 

alloys, are among the most intensely studied glassy 

semiconductors. This interest has been motivated by the unique 

physico-chemical properties of these glasses, e.g. high 

transmission in the mid-infrared region or very good glass-

forming ability allowing the amorphous material to be shaped 

into various optical devices. As a consequence, applications of 

As–Se glasses, employing bulk material as well as thin films or 

fibers, have won recognition in numerous civil, medical and 

military areas. The photo generation and charge transport 

mechanism were studied in detail in As-Se alloy system. It is 

found that both photo generation   and charge transport were 

discovered to be field dependent at room temperatures. In these 

materials, electrons were found to be localized, while holes 

exhibited a distribution of field dependent motilities. Carriers can 

move between these localized states only by phonon assisted 

hopping. This is an important transport mechanism in amorphous 

and molecular solids. Additional information about localized 

states can be gained from ac conductivity measurements. This 

conductivity due to hopping between localized states was shown 

to be proportional to n
 where n  1. We report here the room 

temperature measurements of the frequency dependent 

conductivity of AsSe sample with various compositions in the 

frequency range 10
3
-10

6
 Hz.  

 

II. EXPERIMENTAL PROCEDURE 

    The samples in the bulk form for present investigation have 

been prepared by the melt quenching technique. The capacitance 

(C) and dielectric loss factor (tanδ) of the samples were 

measured, using Fluke PM6306 Impedance analyzer. All the 

measurements were done at room temperature in the 10
3
-10

6 
Hz 

frequency range. Sample under study were of the composition 

As15Se85, As20Se80, As25Se75 and had a thickness ranging from 1 

to 0.7mm. 

 

The sample is placed in dielectric cell, mounted between two 

gold plated copper disc electrodes. One of the discs is kept fixed 

and another disc is kept in position using perfect spring contact. 

Electrical connections were taken from this contact. After 

placing the sample,the dielectric cell is evacuated using a rotary 

pump. The capacitance and dissipation factor of the sample is 

measured in the frequency range 10
3
-10

6
 Hz. From the 

capacitance measured the Dielectric constant or relative 

permittivity were calculated using the formula 

r = Cd / 0 A   (1)  

 

where d is the thickness of the sample, C is the Capacitance and 

A is the area of cross section of the sample,r is the relative 

permittivity of the sample which is a dimensionless quantity , 0 

is the vacuum permitivity. The ac conductivity of the sample 

were then calculated using the formula  

a.c= 2f tan 0r   (2) 

Where f is the frequency, tanδ  dielectric loss factor obtained 

from the impedance analyser.  

III. RESULTS AND DISCUSSION 

    Frequency dependent ac conductivity in the 10
2
-10

8
Hz ranges 

has been observed previously for As2Se3 samples [6]. The 

frequency dependent conductivity is given by () = An
 where 

A is a constant and 0.8n1 at room temperature. In our 

measurements the range of values for n is 0.89 . 01. The ac 

C 
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conductivity measured at room temperatures for the frequency 

range10
3
-10

6
Hz is shown in Fig.1 

 

Fig.1.Frequency dependence of the conductivity at 300K of 

AsSe samples 

 

    It is found that the measured value of n agrees well with the 

cited values [6]. It has been customary to explain frequency 

dependence of  in terms of a hoping-transport model. 

Hopping-type conduction between localized states may be tail 

states or states at the middle of the gap [N (EF)]. Pollak and 

Geballe (PG) [7] formulated a treatment, which accounts for the 

experimental results in the case of hopping between impurity 

states. PG have shown that if hopping takes place between a 

random distribution of localized states, then  n 
where 

0.5 n 1, the lower value of n occurs for multiple hops while 

the higher value occurs for single hops. Since the hopping 

process is phonon assisted, a small but finite temperature 

dependence in  should exist even at low temperatures. 

According to Pollak at higher temperatures, multiple hops occur 

frequently, while at low temperatures single hop predominates. 

This leads to an increased thermal activation at higher 

temperature, with a corresponding decrease in the frequency 

dependence. 

 

   Using the theory of PG, Austin and Mott [8] derived a 

theoretical formula for  which is proportional to [NEF]
 
[7], 

the density states at the Fermi level close to the middle of the 

mobility gap. They conclude that this band of compensated states 

pins the Fermi level near the middle of the gap, and that N (EF) 

increases with decreasing mobility gap, due to the greater overlap 

of tail states. N (EF) also is predicted to increase with increasing 

disorder. 

 

A fuller description of hopping can account more realistically 

for the temperature dependence of . Thus to substantiate 

hopping as the dominant transport mechanism it is important to 

understand the complete frequency and temperature dependence 

of  in terms of a more general theory of ac hopping transport 

 

IV. CONCLUSION 

    Ac electrical conductivity measurement has been carried out in 

three different compositions in As-Se glass systems. It is found 

that conductivity frequency relation has an exponent of 0.89, 

which agrees for the results for As2Se3 system reported earlier. 

The conductivity relation is explained based on hopping 

conduction 
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Abstract- Diverse pectin rich sources like food dumps, food 

waste waters, spoiled fruits, vegetables and alkaline soils were 

screened for alkaline bacterial pectinolytic isolates by enrichment 

culturing and ruthenium red plate assay. Six different bacterial 

isolates with higher zones of pectin hydrolysis from the source 

food waste waters were selected and tested for polygalacturonase 

production at room temperature and at neutral pH. Two isolates 

as Bacillus sp 2 and  Bacillus sp 3 with higher polygalacturonase 

activity were studied for their response to alkaline, thermophilic 

production. Polygalacturonase production was highest for 

Bacillus sp 3  at an alkaline pH of 10.5, a thermophilic 

temperature of 60°C, an agitation speed of 200 rpm and an 

inoculum size of 2%. It  showed an enzyme production of 890 

U/ml. Selected Bacillus sp 3 was both alkaline and thermophilic 

and had a short fermentation cycle with good polygalacturonase 

production. Alkaline polygalacturonase could have ample 

application in food wastes and food waste water treatment. It 

being highly alkaline it could have ample application in cotton 

scouring which can be eco friendly. 

 

Index Terms- Alkaline polygalacturonase, Bacillus sp, 

Fermentation cycle, Pectinolytic, Thermophilic. 

 

I. INTRODUCTION 

ectinases are depolymerizing enzymes that degrade pectins 

present in middle lamella and primary cell walls of plant 

tissues [5]. Pectinases produced by different microbes are 

divided into depolymerizing enzymes and saponifying enzymes. 

Depolymerizing enzymes are polymethylgalacturonases, pectin 

lyases, polygalacturonases and pectate lyases and saponifying 

enzymes are pectin esterases [15]. The production of pectinolytic 

enzymes has been widely reported in bacteria and filamentous 

fungi [10]. Acidic pectinases have wide spread applications in 

the food industry in clarification of fruit juices, wines [1], [14]. 

Alkaline pectinases are industrially significant enzymes with 

wide- ranging applications in cotton bioscouring, [6] degumming 

of bast fibers, [7] paper making and  pre-treatment of food 

industry waste waters [11], [12]. Cotton bioscouring is 

traditionally performed with caustic alkaline solution at high 

temperature for uniform dyeing and finishing. Degradation and 

elimination of pectins from complex cotton fibers can be 

achieved by alkaline pectinases [8], [4] and this is an   eco 

friendly process. Cotton being India’s one of the important 

commercial crops and textile industry an important industry the 

application of alkaline pectinases for cotton scouring is 

significant for producing good quality fabric and thus generating 

revenue for the country. 

II. MATERIALS AND METHODS 

      2.1 Screening and selection of alkaline pectinolytic 

isolates: Diverse pectin rich   source samples   like food dumps, 

food waste waters, spoiled fruits, vegetables and alkaline soils 

were screened for alkaline bacterial pectinolytic isolates by 

enrichment culturing. These were collected in sterile polythene 

bags, serially diluted and inoculated on Czapek agar plates 

enriched with pectin and at pH 9 & 10. The plates were 

incubated at 37°C for 24 hours. Plates with bacterial colonies 

were screened for pectinolytic isolates using ruthenium red plate 

assay    [13].  The plates for assay were inoculated in duplicates 

to facilitate isolation of culture for study. Colonies in one of the 

plates were flooded with 0.5ml of 0.02% ruthenium red solution, 

incubated for one hour at room temperature and washed with 

sterile water to remove unbound ruthenium.  Positive pectinolytic 

isolates were detected based on clear (colour less) zones of pectin 

hydrolysis around the colonies. Six bacterial  colonies  with  

higher  zones of pectin hydrolysis were selected, were sub-

cultured, identified morphologically and studied for 

polygalacturonase (PGU)  production  in liquid  medium using 

commercial  pectin  as  substrate (Citrus peel pectin, SD fine 

chemicals). 

      2.2 Enzyme production:  Submerged fermentation was 

carried out in 250ml Erlenmeyer flasks containing 50ml pectin 

enriched Czapek broth. Flasks were incubated for 24 hours at 

37°C.  Broth samples were collected and assayed for the enzyme 

activity at 24 hours.  Two  isolates  identified as Bacillus sp 2 

and  Bacillus sp 3 having more enzyme activity were selected 

and studied for enzyme production in pectin rich medium at both 

alkaline pH and thermophilic temperatures for a period of 24 

hours. The pH range studied was 8-11 and temperature range 

studied was 40-70°C.   

      2.3 Fermentation conditions for Alkaline 

Polygalacturonase enzyme production:  Submerged 

fermentation studies were done with selected isolates Bacillus sp 

2 and  Bacillus sp 3 for production of poly-galacturonase (PGU) 

using pectin enriched Czapek broth. Different fermentation 

conditions like pH (a range of 9-11.5), agitation speed (a range of 

150-225 rpm), and fermentation cycle for 30 hours with a time 

gap of 6 hrs were studied.  

      2.4 Polygalacturonase assay: One ml of culture broth was 

centrifuged at 5000 rpm for 10 minutes.  Supernatant was taken 

as enzyme source. The enzyme was assayed at 60°C by 

measuring the D-galacturonic acid released from 

polygalacturonic acid as substrate by DNS method [9]. One unit 

of enzyme activity is defined as the amount of enzyme required 

to produce 1 µ mole of galacturonic acid per minute at 60°C.  

A  
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III. RESULTS 

      Different pectin rich source samples gave different 

pectinolytic bacteria that produced colourless hydrolytic zones 

around colonies in ruthenium red plate assay [13]. Pectinolytic 

bacterial isolates having 0.2-0.5 cm zones of hydrolysis were 

obtained (Figure 1). Six different bacterial isolates  from the 

source food waste waters, namely Xanthomonas sps, 

Pseudomonas sps, Bacillus sps1, Bacillus sps2, Bacillus sps3 and 

Erwinia sps showed comparatively higher zone of hydrolysis and  

so were selected and tested for  Polygalacturonase production 

(Figure 2). With interest in only PGU production at alkaline pH 

and high temperature two good  bacterial  isolates were further  

tested  for this enzyme production at pH 9-11.5 (Figure 3), 

agitation speed of 150-225 rpm ( Figure 5)and temperature 40°-

70° C using commercial citrus pectin as substrate (Figure 4).  

Among the two isolates Bacillus sp 3 produced higher amount of 

alkaline polygalacturonase at thermophilic temperature. The 

isolate has a relatively shorter fermentation cycle (Figure 2) and 

so is beneficial as a commercial strain.  

 

 
Figure 1: Alkaline pectinolytic isolates from diverse sources 

screened by ruthenium red plate assay. 

 

 
 

Figure 2: Comparison of Fermentation cycles of alkaline 

pectinolytic isolates. 

 

 
Figure 3: Effect of pH on polygalacturonase production at 

thermophilic temperature of 60
0
 C. 

 

 
 

Figure 4: Effect of temperature on polygalacturonase 

production at a pH of 10.5. 

 

 
Figure 5: Effect of agitation on polygalacturonase production 

at a pH of 10.5 and temperature 60
0
 C. 

 

IV. DISCUSSION 

      Pectin being predominant component of fruits and vegetables 

promotes the growth of pectinolytic isolates hence good 

pectinolytic organisms were obtained from sample like food 

waste water. Ruthenium red is a chromogen that specifically 

binds to free carboxyl groups in pectin giving a red colour and a 

colourless halo in absence of pectin,  hence ruthenium red plate 

assay was an efficient and significant screening strategy for 

pectinolytic isolates [13]. Bacteria are known to produce 

pectinases especially polygalacturonases [2], [3] at different 

temperatures and pH [16].  Bacteria are preferred as commercial 
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production strains as they have short fermentation cycle. Klug-

Santner and his group reported that up to 80% pectin removal 

from the outer layer of cotton is done by a purified pectinase like 

endo-pectate lyases from Bacillus pumilus BK2 [8]. Scouring of 

cotton fabric is typically done with a hot sodium hydroxide 

which could cause pollution when this after use is not treated but 

dumped. Use of  alkaline pectinase from the selected   isolate for 

cotton scouring can be both an efficient and  an eco-friendly 

approach. 

 

V. CONCLUSION   

      An efficient alkaline pectinolytic bacterial isolate identified 

as Bacillus sp3. was isolated by screening different source 

samples. The isolate showed good growth at pH of 10.5, 

agitation speed of 200 rpm and a temperature of 60°C. It 

produced a maximum of 890 U/ml of polygalacturonase. This 

enzyme can be used for cotton scouring. Cotton being India’s 

one of the important commercial crops and textile industry an 

important industry the application of alkaline pectinases for 

cotton scouring is significant for generating revenue for the 

country. 
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Abstract- A variety of active above knee prosthesis have been 

manufactured over the past decade and there has been ambiguity 

over the advantages and disadvantages of the various 

counterparts. 

       The most Therefore, this study involves analysis and 

comparison of various prosthesis based on the mechanism 

employed. 

 

Index Terms- Mechanism, Above-knee, Prosthesis, Trans-

femoral, Four-bar, Six bar, spherical; 

 

I. INTRODUCTION 

oss of limb has been a problem as long important part of an 

above knee prosthesis is the mechanism employed for 

satisfactory flexion and extension functions of the knee joint. as 

man has been in existence.
 
The earliest report regarding the 

prosthetic usage returns to the time of Rig-Veda period, which is 

between 3500- 1800 BC. [1,2]Ever since the beginning of 

humanity, man has been using wooden cane as a support for 

walking. Later this was replaced by roughly crafted peg legs and 

hooks. With technological advances during the world wars, this 

field saw major leap and first real prosthesis based on Solid 

Ankle Cushioned Heel was developed by J E Hanger. 

      A type of surgical operation that severs thigh section between 

the knee and joint is known as Above Knee Amputation. It 

generally happens when the amputee has gone through some 

disease or some accident. The foot and shank sections are 

completely lost post amputation while the thigh section is 

partially lost. The purpose of this study is to review current 

information regarding current prosthetic designs which can 

emulate the unharmed limb with varying degrees. 

 

II. TYPES OF MECHANISMS EMPLOYED IN ABOVE 

KNEE PROSTHESIS 

      The function of the knee mechanism is to exercise control 

over absorption of motion of a knee in a prosthesis.  This is 

achieved in devices either by mechanical friction, or by 

resistance offered to fluid flow. The swing control component of 

a knee mechanism therefore is the mechanical control to dampen 

the swing of the knee at the extremes of flexion and extension 

Over the last decade the various mechanisms employed in above 

knee prosthesis are 4-bar mechanisms,6-bar mechanisms and 

Spherical mechanisms which exercise control over  various 

angles of flexion and extension. 

 

      The four bar linkage is of three types ,namely : the four bar 

linkage with elevated instantaneous centre, the hyper-stabilized 

four bar knee mechanism and the voluntary control four bar 

mechanism. The elevated instantaneous centre provides for 

stability at heel contact while the hyper-stabilized knee is more 

of a locked knee mechanism which provides alignment stability 

for less active amputees. The voluntary control four bar 

mechanism provides stability at heel contact as well as heel push 

off as it provides more control and is preferred by aggressively 

active amputees.[3] 

      Six-bar mechanisms have been successfully used in some 

knee joints by the Otto Bock Company. Also a few articles on 

kinematic as well as design and performance of the six-bar 

mechanism have also been published till date. Van de Veen 

outlined the general constitution of multiple-bar linkage for the 

prosthetic knee. A particular six-bar knee-ankle mechanism to 

provide coordinate motion between knee and ankle joint during 

walking and squatting was also designed by Patil and 

Chakravorty. The six-bar mechanisms have much more design 

variables as compared to four bar mechanisms. Therefore, six-bar 

mechanisms can provide more functional advantages based on 

appropriate design.[4] 

      Despite its simple structure, the spherical mechanism 

represents knee motion with good accuracy. With respect to the 

previous more complex mechanism, though the results of 

replication of natural motion were less satisfactory but are 

counterbalanced by a reduction of computational costs, by an 

improvement in numerical stability of the mathematical model, 

and by a reduction of the overall mechanical complexity of the 

mechanism.[5] 

 

III. CONSTITUTION AND DESIGN OF MECHANISMS 

A. FOUR BAR MECHANISMS: 

      The above-knee prosthesis as shown in figure 1 has a four-

bar linkage arrangement at the knee by which the motion can be 

transmitted from the thigh to foot during squatting action and 

during the swing phase of walking. The four-bar linkage is 

formed by four-bar link 1,2 3,and 4 with a short posterior link 2 

designed after several trials, such that it creates an instantaneous 

center which is located well above a corresponding single axis 

knee center and posterior to the hip ankle line in full extension. 

This results in stability of the prosthesis during stance phase. 

Initiation of and moving of the Instantaneous center rapidly 

down to the natural position of the anatomical knee joint can be 

L 
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done with a little effort of the hip muscles. Up to 10° of knee 

flexion, the center of rotation is well above the location of a 

single axis knee joint, which helps the amputee in being able to 

control both extension and flexion voluntarily over this critical 

range of motion. With this linkage arrangement a flexion angle 

of 150° can be achieved, this enables the amputee to squat and 

kneel comfortably. [3,6] 
 

 
Fig. 1 A typical four bar mechanism 

 

B. SIX BAR MECHANISMS: 

      Fundamental types of six-bar mechanisms are the Watt type 

and Stephenson type as shown in figure 2.The particular 

objective of design parameters is to constitute the six-bar knee 

mechanism so that the shank is fixed to link 5 or 6 while the 

thigh is fixed to link 1. Otherwise, if the shank is connected to 

link 3, then the function of the six-bar knee mechanism will be 

the same as that of four-bar mechanisms. 

 

 

 
 

Fig.2. (a)Watt type six bar mechanism 

2. (b) Stephenson type six bar mechanism 

 

 

Based on these two types, the knee joint has four 

configurations as shown in figure 3 : 

 

 
 

Fig.  3 Configurations of six bar mechanism 
 

KINEMATIC DESIGN OF SIX BAR MECHANISMS: 

 

Considering the following six bar mechanism: 

 

 

 

 
Fig. 5 A six bar  mechanism 
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      The geometric center of the knee mechanism can be 

calculated by the equations 

 





7

17

1

i

igc xx

 





7

17

1

i

igc yy

 
 

      where  gcx
 and gcy

are the coordinates of the geometric 

center of the knee mechanism and  ix
 and iy

 are are the 

coordinates of the seven joints of the mechanism. After the 

optimization method of Complex Penalty Function is applied, the 

design parameters are obtained as [4,7] : 

 

X  
   TT

lllxxx  ,......,,......, ,14211621 
 

       

=[25,71.6,40,37.9,28,21.8,31.7,19,17,35,32,383,14,26.7,88 ,11 ]
 

 

      Then the six-bar knee mechanism can be designed, and the 

trajectory generated by the mechanism is shown below : 

 

 
Fig. 6 Trajectory generated by six bar mechanisms 

 

C. SPHERICAL MECHANISM: 

5-5 PARELLEL MECHANISM 

      A 5-5 model of the human knee which reproduces the passive 

flexion of this prosthesis was discovered in the past. It has 

proved to be particularly effective and provides a good 

simulation of the passive motion compared to other models of the 

knee and its implementation is very simple for optimization. 

 
 

Fig. 7 A 5-5 Parallel mechanism 

 

      The geometry of the 5-5 mechanism is shown in figure 7. The 

relative positions of the ligament insertions from total extension 

to maximum flexion were analysed and for each ligament the 

pair of points (one on the femur and the other on the tibia) which 

showed the minimum change in distance were chosen. The three 

points on the tibia (A1, A2 and A3) and those corresponding on 

the femur (B1, B2 and B3) are the centers of the spherical pairs 

on three of the five legs of the equivalent mechanism. The four 

condyles were then replaced by four best fitting spheres whose 

centers (A4, A5 on the tibia and B4, B5 on the femur) are also 

the centers of the two remaining legs. The length iL
 of each leg 

is the distance between the spherical pairs on each link at the 

initial position (full extension). 

      The closure equations of the mechanism constrain each pair 

of points Ai–Bi to keep the same distance at each imposed 

flexion angle: 

 

22

ii P - B · R - A iL
  (where i=1,2,3....so on) 

 

      where points Ai and Bi are expressed in St and in Sf 

respectively, 
.

 is the 
2L -norm of the vector,R the 3x3 rotation 

matrix for the transformation of vector components from Sf to St, 

and P the position of the origin of Sf in St. Matrix R can be 

expressed as function of three rotation parameters  ,


 and 


 

: 

 

R =   

 

      where c and s indicate the cosine and sine of the angle in 

subscript and   ,


 and 


 represent the flexion, ab/adduction 

and intra/extra rotation angles of the femur relatively to the tibia. 

Expression (2) can be applied for right legs. If knee flexion is 

fixed, the five equations of system (1) depend only on five 

unknowns, i.e. the three components of vector P and the angles 


 and 


 only.[21,22,23,24,25,28,34,37,40,41] 
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1-DEGREE OF FREEDOM (DOF) SPHERICAL MECHANISM: 

 

 A 1-Dof spherical mechanism is shown figure 8: 

 

 
Fig. 8 1-Degree of freedom (Dof) spherical mechanism 

 

      The closure equations for design in this case is given below : 

 

2

i

2

ii L  P - B · R -A 
  (where i=1,2)  

 

 and  
0  P - B · R - A 33 

 

 

where R and P have the same values as above.[5,16,17,18,26,27] 

 

IV. STABILITY OF DIFFERENT MECHANISMS 

A. Four bar mechanism : 

      The stability diagram of the various types of four bar 

mechanisms are given in figure 9,figure 10 and figure 11. .The 

four bar mechanism with raised instantaneous centre has been 

designed to give extreme stability at heel contact by having the 

instantaneous centre for full extension of the knee located 

considerably posterior to the load line at heel contact. The 

physical arrangement of a hyper-stabilized knee is often similar 

to the four bar mechanism with elevated instantaneous centre but 

it has very positive alignment stability built in to it. The 

voluntary control four bar knee is designed not only to give 

amputee ability to control knee stability at both heel contact and 

push-off, but to have complete control of knee stability over a 

limited range of knee flexion.[3,6,12,13] 

 

 

 
 

Fig. 10 Stability diagram of a 4 bar mechanism with raised instantaneous centre 
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Fig. 11 stability diagram of a hyper-stabilized 4 bar mechanism 

 

 
Fig. 12 stability diagram of voluntary control 4 bar mechanism 

 

 

B. SIX BAR MECHANISM: 

      If two links connected by a revolute joint in a six bar 

kinematic chain, they have the same angular velocity at the same 

instant and position, which means that the links have no relative 

motion between them , the joint is referred to as Instant Inactive 

Joint. For example, if the 4-bar kinematic chain, shown in figure 

13 (a), is in such a position that links 3 and 4 are collinear and 

links 1 and 2 have the same angular velocity, then the revolute 

joint A is an Instant inactive joint in this position. For a self 

locking mechanism, the Instant inactive joint (IIJ) must exist. In 

figure 13(b), if link 1 (or 2) is fixed, link 2 (or 1) cannot drive the 

mechanism no matter how large the driving moment is. 

Obviously, the more IIJ exists, the more stable the mechanism is. 

In the four-bar kinematic chain, only one IIJ can exist. However, 
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depending on the design, the six-bar kinematic chain can have as 

many as four Instant inactive joints exists.[4,14,15,30,32] 

 

 
Fig. 13 Instant inactive joints in six bar mechanisms 

 

C. SPHERICAL MECHANISM: 

      The numerical stability of spherical mechanism is 

quantitatively analysed starting from geometrical optimization. 

Optimized parameters are collected in a relevant vector  s, having 

35 or 16 components, depending on the model. For each vector s, 

3000 error vectors s  are randomly generated whose 

components are chosen all inside the interval [-1; + 1]. Thus, for 

each optimized mechanism, 3000 modified geometries are 

defined by 
sssm 

 . The joint motion of each modified 

mechanism is compared with that of the relevant original optimal 

computing the mean squared and weighted error merr
.This error 

is an index of the sensitivity of each identified model to 

geometric parameter variation. Moreover, the number of 

singularity problems met during this procedure is counted,in 

order to quantify the tendency of a model to generate 

singularities.
 
[5,9,10,18,20,29,31,32,38] 

 

V. COMPARISON BETWEEN 4 BAR, SIX BAR AND 

SPHERICAL MECHANISMS 
 

Mechanism Advantages Disadvantages 

 

 

 

       

     4-bar                                                   

Stable centre of 

rotation. 

                                                            

Anterior weight 

bearing axis. 

                                                            

Ease of slope 

and stair 

descent. 

                

 

 

 

 

 Higher cost. 

 

 

     6-bar                                                   

High Stability. 

 

Kinematic 

Stability on 

terrains and 

speed ranges. 

More weight. 

 

Asymmetric gait 

pattern. 

 

 

    

Spherical 

Lower 

mechanical 

complexity . 

                                                      

Light weight.                                                

 

Replication of 

natural motion 

is less 

satisfactory. 

 

VI. CONCLUSION 

      The kinematic performance of the several different 

mechanisms such as four-bar linkage and six-bar linkage are 

shown in above figures. In this paper are compared with pure 

motion without reference to the masses or forces involved in it. 

The comparison of the trajectory of the joint in swing phase of 

the six-bar linkage knee with that of a four-bar knee mechanism 

shows that six-bar linkage knee has better performance than four-

bar knee mechanism. Also the comparison between various six 

bar mechanism shows that the performance of six bar mechanism 

is better than other mechanisms. 
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Abstract- Geminiviruses are a group of plant viruses that contain 

circular single stranded (ss) DNA genomes encapsidated in small 

twinned icosahedral capsids .The virus DNA A plus strand 

encodes the coat protein (CP/AV1) essential for viral 

transmission by whiteflies (Bemisia tabaci)[4].  Jatropha has 

been found to have strong molluscicidal activity and the latex to 

be strongly inhibitory to watermelon mosaic virus. It is also 

listed as a homicide, piscicide and raticide. Jatropha is 

considered as a poor quality fuelwood since the soft wood burns 

too rapidly. In Africa, Jatropha is widely planted as a “living 

fence” and hedgerows to protect food crops from damage by 

livestock and as a windbreak to prevent soil erosion moisture 

depletion. In Madagascar, Jatropha is used as a support plant for 

Vanilla. Jatropha is grown both as a vegetable and a spice 

crop[1]. Out of the 22 viruses infecting jatropha, mosaic and leaf 

curl disease are the most devastating.[5]Virus type--Single 

stranded DNA virus,Classification-Geminiviridae (Genus), 

Begomovirus (Family)[10][3] .Viral composition--Has a 

monopartite viral genome size of 2,750bp. Also has a satellite 

molecule, DNA-β satellite with a genome of 1361bp.Disease 

symptoms-- Upward curling, vein clearing and reduced leaf size. 

Stunted growth and no fruit produced in severely infected plants. 

The virus is obligately transmitted by an insect vector, which can 

be the whitefly Bemisia tabaci or can be other whiteflies. This 

vector allows rapid and efficient propagation of the virus because 

it is an indiscriminate feeder. Natural conditions such as 

temperature of 25-35 Degrees C favor high vector population. 

Infected plant exhibits stunted young leaves and shoots. It grows 

very slowly, becomes bushy, and dwarfed. The leaf margin rolls 

either inward or upwards and is rather stiff with yellowish 

margin. Its leaves are thicker than normal, with leathery texture. 

The young leaves have yellowish color, cupped, thick, and 

rubbery. Isolate genomic DNA from jatropha plant from différent 

sample from diffrerent fields of lucknow. Then I have done 

quantitative and qualitative estimation of isolated DNA using 

nanodrop spectrophotometer and Agarose Gel 

Electrophoresis,respectively. Restriction digestion, PCR 

amplification of viral DNA with Begomovirus DNA-A specific 

primers, RAPD of a viral DNA. 

 

Index Terms- Jatropha leaf, DNA extraction, PCR, Restriction 

digestion, RAPD. 

 

I. INTRODUCTION 

atropha (Jatropha curcas L.) also known as physic nut is a 

drought resistant perennial plant, which is popularly cultivated 

in the tropics as a living fence. The tree is of significant 

economic importance for its numerous industrial and medicinal 

uses. The oil extracted from Jatropha seeds is being used as 

biofuel for diesel engines thus jatropha has a great potential to 

contribute to the renewable energy source. In India the area 

under the cultivation of jatropha is increasing in recent years with 

the ever increasing demand for fossil fuels that are exhausting at 

a rapid rate. 

      Jatropha suffers from several fungal and bacterial diseases 

and more recently by the jatropha mosaic India virus (JMIV), 

which causes Jatropha mosaic disease (JMD) [2]. JMD was first 

reported from Karnataka state, South India in 2004 and was 

shown to be associated with a begomovirus based on virus 

transmission by the whitefly, Bemisia tabaci (Gennadius) and 

virus detection by polymerase chain reaction (PCR) tests [2]. 

However, the nature of the virus was unknown and its 

phylogenetic relationship with other begomoviruses was not 

established. Elsewhere, JMD was first reported on Jatropha from 

Puerto Rico and subsequently from Cuba and Jamaica. JMD in 

the Americas was shown to be associated with Jatropha mosaic 

virus (JMV), a bipartite begomovirus, which was also transmitted 

by B. tabaci in a semi persistent manner.  [29]There is a growing 

intrest in Jatropha curcus as a biodiesel”miracle tree” to help 

alleviate the energycrisis and generate income in rural areas of 

developing countries. Jatropha oil is unclear how much genetics 

play in the amount of oil contained in Jatropha seed and kernels; 

never the less, estimate of the oil content in seeds range from 35-

40% oil and the kernels 55-60%[28].Jatropha nuts can be strung 

on grass and burned like candlenuts, and the oil to make candles. 

Unrefined Jatropha oil can only be used in certain types of diesel 

engines, such as Lister type engines. The glycerin that is a by-

product of biodiesel can be used to make soap, and soap can be 

produced from Jatropha oil itself. The seed oil can be applied to 

treat eczema and skin diseases and to soothe rheumatic pain. The 

oil and aqueous extract from oil has potential as an insecticide. 

Jatropha oil is also used to soften leather and lubricate 

machinery. [31]Viruses of the 

genus Begomovirus (family Geminiviridae) typically have 

bipartite, circular single-stranded DNA (ssDNA) genomes with 

all functions required for virus replication, control of gene 

expression and encapsidation encoded on DNA-A and genes 

involved in intra- and intercellular movement encoded on DNA-

B[24] . More recently many monopartite begomoviruses that 

have single DNA molecule are reported from bhendi, cotton and 

tomato [35]. These are associated with additional satellite 

molecules called DNA-β, which in some cases modulate 

symptom expression [13]. All begomoviruses encode a coat 

protein (CP) in which packages all the genomic and satellite 

molecules. The CP acts as the coat of the virus particle and is 

essential for virus transmission from diseased to healthy plants 

by B. tabaci. The CP is highly conserved amongst the 

begomoviruses originating from the same geographical region 

and thus been adapted to transmission by local vector 

J 

http://ijsrp.org/
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=renewable+energy
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Bemisia+tabaci
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=polymerase+chain+reaction
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=gene+expression
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=gene+expression


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      539 

ISSN 2250-3153  

www.ijsrp.org 

populations [36]. The CP is therefore an essential component of 

begomovirus survival and has been used widely to characterise 

and establish the relationships of many begomoviruses .  The 

core region of the CP sequences have also been used and shown 

useful for begomovirus diversity and classification purposes . In 

this study, JMIV was detected by PCR tests using two sets of 

begomovirus-specific degenerate primers. The core CP 

sequences were obtained and the phylogenetic relationship of 

JMIV with those of the American JMV and other begomoviruses 

was established. In addition, the JMD incidences, 

symptomatology, virus transmission by B. tabaci and a dodder 

parasitic plant have been demonstrated. Disease symptoms-- 

Upward curling, vein clearing and reduced leaf size. Stunted 

growth and no fruit produced in severely infected plants. 

 

II. METHODOLOGY 

      Collect the fresh leaves from jatropha samples 

collected.Wash the leaves properly with distilled water and soak 

them on the tissue paper. Weigh 150mg of leaves, add DNA 

extraction buffer(1.5ml) and grind them using pestle and mortar. 

Take 1ml of slurry in an ependorff tube. Add 66uL of 20% SDS 

.Vortex it and incubate it for 15 min at 65 C. Add one third 

volume (354uL) of 5M potassium acetate. Centrifuge at room 

temperature at 13,000 rpm for 15 min. Take 800uL supernatant 

in fresh tube. Add equal volume of phenol and chloroform 

(400uL each).Spin at 13,000 rpm for 15 min at room 

temperature. Take 650uL supernatant in fresh ependorff tube. 

Add equal volume of chloroform and isoamyl alcohol 

(24:1).Spin at 10,000 rpm for 5  min at room temperature. Take 

500uL of supernatant in fresh tube. Precipitate DNA by adding 

0.6 volume of ice cold isopropanol i.e,300 uL. Spin at 15,000 

rpm for 15 min at room temperature.Discard supernatant and 

wash pellet with 200uL 70% ethanol (ice cold).Centrifuge at 

7000 rpm for 3 min at room temperature. Dry pellet in dry bath at 

50-55 C for 2 min. Resuspend the pellet in 30uL double distilled 

water.Incubate at 50   C for 5-8 min.Tap the pellet after 2-3 

min.Quantify the amount of DNA by nanodrom 

spectrometer.Store DNA at -20   C for future use. 160 mg of 

agarose was weighed and dissolved into 20 ml 1X TAE buffer by 

heating with continuous swirling till a clear solution was 

obtained. To this solution, 2 µl of EtBr was added. The comb 

was placed into the casting tray. The use of comb depends on the 

volume of DNA to be loaded and the number of samples. The 

molten agarose was poured on the gel casting platform with an 

inserted comb, ensuring that no air bubble have entrapped 

underneath the comb. After 30-45 minutes, when the gel sets/ 

hardens the comb was drawn taking care that the wells do not 

tear off. The gel was placed in electrophoresis tank. The gel tank 

was filled with sufficient volume of electrophoresis buffer 

i.e.,1XTAE buffer.For the PCR amplification TLCV primer was 

used, the following step was done.An initial denaturation 

step(94
0
C,5 minute)was followed by 30 cycles of amplification 

(50 second at 94
0
C.1 minute at 55

0
C,and 1.5 minute at 72

0
C).The 

temperature was maintained at 72
0
C for 5 minutes after the last 

cycle. For RAPD-Setting up PCR, prepare a cocktail of PCR for 

5 PCRs with five different target DNA samples. The variable 

components is to be added separated Sterile water,10X assay 

buffer,10Mm Dntp, Random primer, Taq DNA polymerase. Mix 

the content uniformly and gently. All the above addition to be 

done on ice. Aliqout 20 µL of the above reaction mix to each of 

the five different PCR vials placed on ice and label the vials 

1,2,3,4 and 5.Add 1 µL of serratia marcescenes genomic DNA to 

vial labeled 1.similarly add 1 µL each of genomic DNAs of 

Bacillus subtilis, E.coli B,E.coli K12,Test DNA Sample to the 

vials labeled 2,3,4 and 5 respectively. Mix the contents gently 

and overlay with 50 µL of mineral oil to prevent evaporation. 

Centrifuge the sample briefly(6000 rpm for 30 sec at 4
o
C) to 

bring down the contents of the tube. Carry out the amplification 

using a thermocycler for 45 cycles aacording to the following 

condition. An initial denaturation step(95
0
C at1 minute and 

denaturation 95
0
C at 1 minute, annealing 45

0
C at 1minute and 

extension 72
0
C at 2 minute). The temperature was maintained at 

72
0
C for 5 minutes after the last cycle Following PCR 

amplification, add 5 µL of gel loading buffer to each of the PCR 

vials. Prepare 2% agarose gel. Mix the contents thoroughly and 

stands for few seconds for the two layers to separate. Carefully 

pipette out 15 µL of reaction mixture and load onto 2% agarose 

gel. Load 10 µL of the ready to use Low Range DNA ruler 

provided note down the order in which the samples are loaded. 

Run the sample at 100 volts for 25 to 30 min. till the tracking dye 

reaches the end of agarose gel. Visualize the gel under UV 

transilluminator. 

 

III. RESULT 

      The success of the isolation and extraction process of 

genomic DNA can be marked with resultant large DNA (high 

molecular weight DNA), that is not degraded during extraction 

and purification process, and can be cut by restriction enzymes 

that has been used.(FIG-1)To amplify the viral DNA from the 

DNA sample thus obtained, DNA-A specific primer was 

used.(FIG-2,3) DNA can be cut with restriction enzymes is 

visible from at least smear results of electrophoresis bands after 

DNA cut with EcoRI enzyme . EcoRI produce DNA bands when 

smears were electrophoreses because this restriction enzyme 

included in the frequent cutter. Ladder marker used 9,824bp. 

(FIG-4) The viral genome was not amplified using specific 

primers.771 bp ladder marker used. (FIG-5) No amplification 

was found after using DNA-A specific primers. The Phenol-

based method facilitated quick and effective removal of cellular 

debris from the slurry as compared to Potassium acetate. But the 

amount of DNA precipitated was very low. Unavailability of any 

salt to help in precipitation was considered to be one of the main 

reasons for such an observation. The quality of DNA obtained 

from this method was satisfactory. The quantity (concentration) 

and quality of DNA determined by UV-Vis spectrophotometer at 

wavelength 260 and 280 nm. Determination of the total DNA 

quantity was calculated based on the value of absorbance at a 

wavelength of 260 nm. The highest DNA purity can be seen in 

the A260/280 ratio that produces the value of 1.8 to 2. Since the 

quality of DNA obtained from alcohol method was the best, so 

the quantification of all the samples of DNA samples obtained 

and quantification was done using nanodrop Spectrophotometer. 

Also these samples were only used for further study. The 

observations of nanodrop are as follows:(Table-1) 
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IV. DISCUSSION 

      Jatropha have a high nutritional and economic value in 

India. With improved cultivars, especially hybrid cultivars, and 

higher input use and intensification of cultural practices, the yield 

level can be increased considerably. This is an exciting time for 

geminivirus research. Past work has taught us much about the 

mechanism of viral DNA replication and about the general roles 

of viral proteins in this process and has paved the way for new 

and important questions. What are the precise functions and 

activities of viral proteins involved in replication? How are these 

activities regulated in multifunctional viral proteins? How do 

viral proteins interact with host proteins during replication, and 

how do these interactions subvert the host replication machinery 

for the purpose of viral DNA replication.[3] Geminivirus 

replication, as might be expected, appears to occur preferentially 

in cells that are actively synthesizing cellular DNA. Recent 

evidence suggests that Rep can induce the accumulation of 

proliferating cell nuclear antigen (PCNA, a polymerase-6 

processivity factor) in transgenic tobacco plants.  Do 

geminiviruses, like the mammalian DNA tumor viruses, possess 

the ability to prepare the host for viral DNA replication by 

stimulating normally quiescent cells to enter S phase? If so, what 

other viral and host proteins are involved? These and other 

questions are currently under investigation in a number of 

laboratories. What is learned during the next few years promises 

to teach us a great deal more about the mechanisms of viral DNA 

replication and pathogenesis and will provide new insights into 

host-pathogen interactions and the fundamental mechanisms of 

plant DNA replication and its control. Also a new success in the 

study of geminivirus is obtained with the discovery of the 

phenomenon of RNA silencing [8] Begomoviruses are also, both 

inducers and targets of RNAi. The begomovirus siRNAs are of 

21, 22 and 24 nucleotide in length. Moreover, many segments of 

the viral DNAs also are methylated in a siRNA dependent 

manner in response to infection. However, unlike the case in 

mammalian systems, the host microRNAs that interfere with 

replication and spread of plant viruses are not known yet.[19] In 

response to plant antiviral RNA silencing, viruses are not behind 

in waging an arms race to neutralize host defenses. They have 

evolved several RNAi evading mechanisms like evolution of 

siRNA resistant satellite genomes, defective interfering RNAs, 

loss of target sequences by high mutation rate, formation of 

RISC-inaccessible secondary structures, associating with protein 

complexes posing steric hindrance, encapsidation and 

partitioning their replicative cycles in vesicles, chloroplasts and 

nucleus
.
Suppressors can reverse gene silencing effects and allow 

high transgene expression – a desired goal of molecular farming. 

Thus, RNAi suppressors and their hosts with antiviral RNAi, the 

former seems to be having an edge, at least as seen from the 

human angle. The enormous loss of our crops to begomoviral 

diseases necessitates development of intervention strategies to 

efficiently contain the virus. Spray of insecticides to get rid of the 

virus transmitting whitefly vector, is neither an effective nor an 

eco-friendly approach. Unfortunately, stable natural resistance 

sources for begomoviruses are few and plant breeders have not 

been successful in introgressing these largely multigenic traits 

into elite cultivars. Hence, modern biotechnology needs to offer 

an attractive alternative of engineering begomovirus resistance 

through transgenic route.[33]Pathogen-derived resistance (PDR) 

through the expression of various full length/truncated or 

defective viral proteins like Rep mutants of maize steak virus has 

been achieved. Antisense and RNAi technology has also been 

used but without consistent success. An exciting new approach 

using another set of small RNAs called artificial microRNAs 

(amiRs) to achieve virus resistance has been proved successful 

for few viruses.[34] This approach has not been used on 

geminiviruses so far.  

      Apart from these strategies many other approaches like use of 

ribozymes, DNA binding proteins, peptide aptamers; GroEL, etc. 

have been attempted. A hammerhead ribozyme directed against 

Rep showed ~33% cleavage activity on synthetic rep transcript, 

while the Bemisia tabaci GroEL gene, expressed in transgenic 

tomatoes under the control of a phloem-specific promoter, 

protected the plants from yellow leaf curl infection. All these 

strategies have their share of advantages as well as disadvantages 

and it seems that stacking together of multiple approaches would 

only provide a durable resistance against begomoviruses, given 

their extremely high penchant for rapid mutation and 

recombination. 

 

V. CONCLUSION 

      To conclude, our finding Diseases caused by geminiviruses 

have long been recognized as a limitation to the cultivation of 

several important crops, including maize, cassava; bean, squash, 

cucurbits, and tomato, in tropical and subtropical regions of the 

world. More recently, geminivirus diseases, particularly those 

transmitted by whiteflies, have become an even greater threat to 

agriculture due to the appearance of a new and more aggressive 

whitefly biotype. This has renewed interest in the study of 

geminivirus pathogenesis and epidemiology and has stimulated 

work on the development of virus-resistant crop plants. Due to 

all these factors, geminivirus was chosen as the subject of study. 

During the tenure of this training, following achievements were 

credited, Recognition of disease symptoms in field samples was 

done. Total genomic DNA was isolated from the diseased 

samples. It was shown that the method employing Potassium 

acetate was most potent for the isolation of DNA under the 

present laboratory conditions and facilities provided. The viral 

genome was not amplified using specific primers. No 

amplification was found after using DNA-A specific primers 
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Table:1 

The quantification of all the samples of DNA samples obtained and quantification was done using Nanodrop 

Spectrophotometer. Also these samples were only used for further study. The observations of Nanodrop are as follows:(Table-

1) 

 

Sample  AbsorbanceA-260 AbsorbanceA-280 260/230 260/280 ConcentrationNg/µl 

BKT-H 1.628 0.944 1.72 0.87 105.5 

BKT-I 1.944 1.037 1.87 1.78 97.2 

IT-H 1.558 0.811 1.92 0.92 112.7 

IT-I 2.125 1.269 1.67 1.12 106.2 

CH-H 2.14 1.623 1.80 1.34 98.0 

CH-I 1.334 0.981 1.76 1.11 100.9 

RT-H 1.230 0.666 1.85 1.10 61.5 

RT-I 3.374 1.912 1.76 0.73 168.7 

 

 

 

 

 

 

 

 

 

 

Fig: 1-Detection Primers 

 
 

 

Fig:2-Result of restriction digestion 

 

 

 

 

 

 

 

 

Fig:-3 Result of restriction digestion 

 

 
 

Fig:4-Result of pcr of infected jatropha plant 
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Fig:-5 Result of rapd of infected jatropha sample DNA 
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Abstract- In this research paper, the effect of wind velocity and 

structural response of building frame on sloping ground has been 

studied. Considering various frame geometries and slope of 

grounds.  Combination of static and wind loads are considered. 

For combination, 60 cases in different wind zones and three 

different heights of building frames are analysed. STAAD-Pro 

v8i software has been used for analysis purpose. Results are 

collected in terms of axial force, Shear force, moment, support 

reaction, Storey-wise drift and Displacement which are critically 

analysed to quantify the effects of various slope of ground.  

 

Index Terms- Building geometry Different heights, Bending 

moment, Different wind velocity, Sloping ground, Wind load. 

 

I. INTRODUCTION 

ind load is one of the important design loads for civil 

engineering structures. For long span bridges, tall 

buildings and high towers or mast structures, wind load may be 

taken as a critical loading, and complicated dynamic wind load 

effects control the structural design of the structure. Therefore 

knowledge of the dynamic characteristics of an important 

structure under wind loading becomes a requirement in 

engineering design and in academic study. In the ongoing 

research project on tall buildings, the study of wind-induced 

demands is categorized as: along-wind and crosswind responses. 

These demands are caused by different mechanisms. Moving 

along the wind-induced is due to the effects of turbulence impact 

while the perpendicular component is related to the effects of 

windstorm. On the other hand the effect of wind load on tall 

structures not only distributed over the wider surface but also it 

has higher intensity. Furthermore, in high risk seismic zone the 

seismic performance of structures are considered as the primary 

importance which influence other hand in seismic zones, may be 

the effect of impact forces resulting from earth movement greater 

than the forces caused by wind loads and consequently, Seismic 

loading determines form and final design of the structure (with 

this assumption that with respect to the all international codes 

and standards, wind and earthquake loads never simultaneously 

apply on the structure). 

     Calculation of ground slope is fundamental to many 

traditional Geographical Information Systems (GIS) applications. 

Slope is an important component in scientific, military and 

civilian analyses. Various methods exist for calculating slope. 

Manual slope generation, based upon contour line information, is 

a long established and generally acceptable method. Multi-

storeyed building frames on sloping ground will be coming up in 

large number in future times. In this regard realistic analysis and 

design of these building frames on sloping ground are of 

paramount importance. In the modern time, such Multi-storeyed 

building frames are designed using STAAD-Pro v8i software. 

This motivation has led to this study on effect of different 

sloping angle in Multi-storeyed building frames (2D-Frames). 

Various configurations of these building frames of sloping 

ground profile layout have been considered along with various 

load combination of dynamic analysis along wind direction and 

wind forces. 

 

     There are three main objectives of this study. 

     1. To study the effect of wind on sloping ground buildings. 

     2. To study the effect of different wind velocity on sloping 

ground buildings. 

     3. To study the effect of wind on three different heights of    

building frame on sloping ground. As per IS 875     

  (part-3):1987. 

 

II.  METHODOLOGY AND PROBLEM 

FORMULATIONS  

     This thesis deals with comparative study of wind behavior of 

high rise structures building frames with three geometrical 

configurations and different slope of ground, under the wind 

effect as per 875(Part-III):1987 static analysis. A comparison of 

analysis results in terms of Maximum displacements, wind 

forces, Maximum bending moments, Maximum Axial force, 

Maximum shear force, drift and reaction has been carried out  

This study is attempted in following steps: 

     1. selection of building geometry, 3 bays and 8, 12 and 16 

story of 2D frame. 

     2. Selection of sloping angle of ground (0
0
, 5

0,
 10

0
 and 15

0
 

types). 

     3. selection of 5 wind zones (33, 39, 44, 47 and 55 m/s) as per 

IS- 875 (part-III):1987.  

     4. Modeling of building frames using STAAD-Pro v8i 

software. 

     5. Analysis considering different height of building frame and 

different angle    sloping ground frame models, wind zones and 

each load combinations (60 cases). 

     6. Comparative study of results as wind forces, Max bending 

moments, Maximum Axial force, Max displacements, story wise 

displacement, Maximum shear force , drift and reaction. 

 

III. WINDLOAD ANALYSIS OF BUILDING FRAME 

3.1.1 MODELING OF BUILDING FRAMES USING STAAD 

PRO SOFTWARE 

     STAAD-Pro is a general purpose program for performing the 

analysis and design of a wide variety of types of structures. The 

basic three activities which are to be carried out to achieve that 

goal -  

a. Model generation  

W  
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b. The calculations to obtain the analytical results 

c. Result verification is all facilitated by tools contained in the 

program's graphical environment. 

         CASE-1:  9m x 9m in plan area and 8 storeys high. 

                (Analysis 2D-frame in critical condition). 

         CASE-2:  9m x 9m in plan area and 12 storeys high. 

                (Analysis 2D-frame in critical condition). 

         CASE-3:  9m x 9m in plan area and 16 storeys high. 

                (Analysis 2D-frame in critical condition). 

 

3.1.3 HEIGHT OF BUILDING FRAMES   

     The following three different height of building frame (2D-

frame) have been considered for analysis. 

a. Type-A: Model 24 meter building height, 0
0 

inclined 

footing level. 

b. Type-B: Model 24 meter building height, 5
0 

inclined 

footing level. 

c. Type-C: Model 24 meter building height, 10
0 

inclined 

footing level. 

d. Type-D: Model 24 meter building height, 15
0 

inclined 

footing level. 

e. Type-E: Model 36 meter building height, 0
0 

inclined 

footing level. 

f. Type-F: Model 36 meter building height, 5
0 

inclined 

footing level. 

g. Type-G: Model 36 meter building height, 10
0 

inclined 

footing level. 

h. Type-H: Model 36 meter building height, 15
0 

inclined 

footing level. 

i. Type-I: Model 48 meter building height, 0
0 

inclined 

footing level. 

j. Type-J: Model 48 meter building height, 5
0 

inclined 

footing level. 

k. Type-K: Model 48 meter building height, 10
0 

inclined 

footing level. 

l. Type-L: Model 48 meter building height, 15
0 

inclined 

footing level. 

 

3.2 MATERIAL AND GEOMERICAL PROPERTIES: 
Following material properties has been taken in modelling:-   

Density of RCC: 25 kN/m
3 

Density of Masonry: 18.5 kN/m
3  

 

     The foundation depth is considered at 1.50m below sloping 

ground level and the typical storey height floor to floor is 3.0m. 

The sections of columns are considered of 350mm x 350mm, and 

the section of beam size is 350mm x 350mm. 

 

    3.3LOADING CONDITIONS 

     Following loading is adopted for analysis:- 

1.Dead load :-   Self wt. of slab considering 125mm thick. Slab = 

0.125*25 = 3.125 kN/m
2 

Floor Finish load = 1 kN/m
2 

Infill Load = .10 x 3 x 18.5 = 5.55 kN/m 

2.Live Loads:Live Load on typical floors =3 kN/m
2                 

3.Wind load:Calculation of wind load as per as per is-code 875  

(part-III):1987 

 

     All the building frames are analyzed for 5 wind zones The 

wind loads are derived for following wind parameters as per IS: 

875(1987).  

     Wind zones-33 m/s, 39 m/s, 44 m/s, 47 m/s, 55 m/s.Wind 

Induced Lateral Force on Structure. This will be calculated at 

every story level and windward direction, three cases in this 

problem. where ,Pz= wind pressure in N/m2 at height 

z, and Vz= design wind speed in m/s at height z.The design wind 

pressure pd can be obtained 

                                                                 

 ………… (1) 

Where  Kd= Wind directionality factor.   

Ka= Area averaging factor.           

Kc= Combination factor. 

 

     While Kd, Ka,, Kc , are calculated with the help of the tables 

created in the excel sheets. 

  ….(2)As per IS 875(part-III):1987    

 

Force coefficient calculations:-  

Effective area (Ae) calculations: 

A1=3.0 x 3.0 = 9m
2
, for intermediate frames 

A2=3.0 x 1.5 = 4.5m
2
, for end frames.wind force on all building 

frame  as per 875 part-III.  

 

IV. FIGURE AND TABLE 

 
Fig: 1.1 Wind ward face 

of the building 
 

  Fig: 

1.2 Critical  of building 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      547 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      548 

ISSN 2250-3153  

www.ijsrp.org 

 

 
 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      549 

ISSN 2250-3153  

www.ijsrp.org 

 

 
 

V. RESULT, DISCUTION AND CONCLUSION 

      As mentioned in the objective of the study, the behavior of 

multi-storey building frames under the different winds velocity 

and different ground slope. Considered static load and wind load 

on different height of building frame have been analyzed. The 

results obtained from the analysis are represented by tables and 

graphs and also plane ground and sloping ground in degree are 

also compared in Tables and Graphs as follows- 

Following are the salient conclusions of this study :- 

 

5.1.1 MAXIMUM AXIAL FORCE  

 Max axial force in beams increases with increase in the 

ground slopes. 

 Max axial force in beam is more affected for sloping 

ground and wind velocity on building frame. It 

increases at any constant slope is also increases. 

 Max axial force in column increases with increases in 

the height of building frame. 

 Max axial force in column is minutely affected by 

increase in the ground slope. 

 Max axial force in column for 24 meter and 36 meter 

height of building frame does not get affected by 

increase of wind velocity up to 47m/s. 

 

5.1.2 MAXIMUM SHEAR FORCE 

 Max shear force in beam for all case of building frame 

increased with increase in the wind velocity and 

minutely effect on the shear force for increase the  

ground slope. 

 Max shear force in beams increases with increase in the 

height of building frame on sloping ground as well as 

plane ground. 

 Max shear forces in column increases with increase in 

the wind velocity as well as increase in the height of 

building frame. 

 Max shears force in column increases with increase in 

the ground slope. 

 

5.1.3 MAXIMUM MOMENT  

 Max moment in beams for different building heights 

increases with increase in the wind velocity. 

 Max moment in beams does not get affected by increase 

in the ground slope. It minutely changes along the 

ground slope. 

 Max moments in column increases with increase in the 

height of building frame. 

 Max moments in column increases with increase in the 

wind velocity as well as ground slope. 

 Max moment in column increases with increase in the 

slope of ground and max moment in beam has 

negligible change due to increase in the slope of ground. 

 

5.1.4 MAXIMUM DISPLACEMENT 

 Max displacement for different heights of building 

frame increases with increase in the wind velocity at 

critical load combination 1.5(D.L+W.L). 
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 Max displacement is not affected by increase in the 

slope of ground from 0
0
 to 15

0
 at critical load 

combination 1.5(D.L+W.L). 

 

5.1.5 MAXIMUM DRIFT 

 Max storey-wise drift can be obtained at 3
rd 

storey for 

all the building frames on sloping ground as well as 

plane ground at critical load combination 

1.5(D.L+W.L). 

 Max storey-wise drift is increased with increase in the 

ground slope from 0
0
 to 15

0
 before the 3

rd 
storey at 

critical load combination 1.5(D.L+W.L). 

 Max storey-wise drift is decreased with increase in the 

ground slope from 0
0
 to 15

0
 before the 3

rd 
storey .Frame 

at critical load combination 1.5(D.L+W.L). 

 Also the max storey-wise drift goes on increasing on the 

total height of the building frame increases. 

 

5.1.6 MAXIMUM SUPPORT REACTION 

 Max support reaction on leeward column increases with 

increase in the wind velocity at critical load 

combination 1.5(D.L+W.L). 

 Max support reaction can be decreased at the windward 

column with increase in wind velocity.  

 Max support reaction increases with increase in the 

slope 0
0
 to 15

0
. Sloping effects are less as compared to 

wind effects on the support reaction. 

 Intermediate column of different heights of building 

frame at minimum wind velocity 33m/s take maximum 

load as compared to windward and leeward columns of 

building frame.   

 Intermediate columns of different height of building 

frame at minimum wind up to 33m/s velocity bear equal 

load. Wind velocity varies from 33m/s to 55m/s, 

windward goes under tension with increased wind 

velocity and for leeward column goes under 

compression is increased wind velocity. 

 

5.3 FUTURE SCOPE OF THE STUDY 

 This present study considered to only wind analysis. 

The same may be extended to seismic analysis.   

 This analysis is done for 2D frame structures. This may 

extended to 3D-structures. 

 In this study wind load considered as per BIS code 

875(Part-III):1987. This same may be considered for 

wind load as per ASCE.  
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    Abstract- Color, Total Suspended Solids (TSS) and Chemicals 

are the main form of pollutants in wastewater or industrial 

effluents. In pharmaceutical effluents the values of these 

parameters are high and also depict wide variation due to 

variation in the type of medicines manufactured and raw material 

utilization.  In the present investigation in order to decrease the 

waste hazards and to restrict resulted effects on the environment, 

the efficiency of coagulation and flocculation processes have 

been studied. 3 types of coagulants i.e. aluminium sulphate 

(alum), ferric chloride, ferrous sulphate along with pre dosing of 

lime (pH booster) and nanocrystalline (adsorbent) have been 

used. Polyelectrolyte is used as a flocculent. This was done by 

carrying out jar test. The effects of agitation speed, settling time, 

pH and appropriate coagulant combinations and their dosages 

were examined. It was found that the combination of ‘0.2% 

nanocrystalline, 5% alum, 0.1% of polyelectrolyte’, proved to be 

best among all the other combinations and this worked well at 8-

8.5 pH. At 60 seconds of rapid mixing and 15 seconds of slow 

mixing and 45 minutes of settling time, higher removals of 

suspended solids, color and reduction in COD was achieved. The 

results also indicated that coagulation and flocculation process 

had contributed bigger roles in the integrated treatment systems. 

 

    Index Terms- Chemical Oxygen demand (COD), Total 

Suspended Solids (TSS) 

I. INTRODUCTION 

In every chemical industry there is possibility of environmental 

hazard. So these hazards can be reduced by proper effluent 

treatment. Effluent treatment is a vital part of every chemical 

industry to mitigate the effects of environmental hazards. 

Effluent generally refers to wastes discharged into the surface 

water.  If an effluent is not treated and safely disposed, then it 

could be a potential source of surface and ground water 

contamination, as it may percolate through soils and sub soils, 

causing pollution to receiving waters. (Tatsi.et.al, 2003). The 

pharmaceutical effluents have ingredients with characteristics 

that cause them to designate as dangerous waste at time of 

disposing. The specific composition of an effluent influences its 

relative treatability and depends to a large extent on the 

contamination to be removed. (Kreith, 1994). In general, the 

treatment of effluent often involves combinations of various 

techniques. They include aerobic and anaerobic biological 

treatments, membrane processes, chemical oxidation and 

precipitation, activated carbon and adsorption, coagulation and 

flocculation. Therefore a combination of physical, chemical and 

biological treatment is often required for the efficient treatment 

of the effluent. 

Chemical treatment is effective enough to treat pharmaceutical 

effluents and decrease considerable COD, color and TSS (total 

suspended solids) as physical and biological process alone is 

normally not effective to remove these constituents. (Rautenbach 

and Millis, 1994). Coagulation and flocculation is widely used in 

water and wastewater treatment and these techniques form 

important step in treatment process. (Muhammad et al, 1998; 

Amokrane et al; 1997; AWWA, 1971).  Coagulation process is 

effective for removing high concentration organic pollutants (in 

colloidal form) (wang et al; 2002), heavy metals and some 

anions using different coagulants. Chemical coagulants can 

destabilize colloidal particles by four distinct mechanisms; 

double layer compression, charge neutralization, enmeshment in 

a precipitate and inter particle bridging (Al – Malack et al, 1999). 

Different coagulants provide different degrees of destabilization. 

The higher the valance of the counter ions, the more will be the 

destabilization effect and less amount of dose required for 

coagulation.  

II. MATERIALS AND METHODS 

   Effluent samples (grab samples) were collected from Sequent 

Scientific Ltd, a pharmaceutical company situated in Industrial 

area, Baikampady, Mangalore. Chemicals of A R grade and 

distilled water were used in the preparation of solutions in the 

present investigation. They include aluminium sulphate, ferric 

chloride, ferrous sulphate, polyelectrolyte (anionic), 

nanocrystalline, lime, concentrated sulphuric acid, sodium 

hydroxide pellets, mercury sulphate, silver sulphate, potassium 

dichromate, ferroin indicator and ferrous ammonium sulphate. 

Stock solutions of alum, ferric chloride, ferrous sulphate and 

lime were prepared by dissolving 5g each substance in distilled 

water and the solution volumes were increased to 100ml. stock 

solution of nanocrystalline and polyelectrolyte are prepared by 

dissolving 0.2g and 0.1g of each of these respectively in 100ml 

standard flasks. Stock solutions should be prepared before 

starting the experiments. 
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  All experiments were conducted using the jar testing method to 

determine the optimum pH value and coagulant dose. 3 beakers 

were used for testing. Each of these beakers was filled with 

1000ml of the sample. In order to determine the optimum dosage 

of adsorbent + coagulant combination or pH booster + coagulant 

combinations, initial pH of 4-4.5, 6-6.5 and 8-8.5 were used in 3 

beakers respectively. The pH of the solution was controlled by 

adding 0.01N sulphuric acid or 0.01N sodium hydroxide 

solution. 

  After the desired amount of adsorbent/ pH booster (lime) was 

added, rapid mixing for about 60 seconds and settling time of 15 

minutes given. At the end of 15 minutes required amount of 

coagulant was added to the effluent samples, the beakers were 

agitated or stirred rapidly i.e. the initial rapid mixing for all the 

experiments was taken as 60 seconds. (Range between 30-300 

seconds. Ramirez and Velasque , 2004. Aquilar et al, 2005). The 

coagulation can be watched during this process. After the 

agitation was stopped, the sample was allowed to settle for 45 

minutes. At the end of 45 minutes, desired amount of flocculent 

added and this was followed by gentle (slow) mixing for 15 

seconds, (Tatsi, et al, 2003; Aquilar et al, 2005). The generation 

of flock can be watched during this process. Flock was allowed 

to settle for 20 minutes before withdrawing the samples for 

analysis. These procedures were performed several times so that 

the optimum pH and dose of the adsorbent, pH booster, 

coagulant and flocculent can be determined. 

Analytical analysis: pH, TSS, and COD of both untreated and 

treated samples were determined. The COD test was performed 

by open reflux method followed by titration. It is used to measure 

the oxygen demand for the oxidation of organic matter by strong 

chemical oxidant which is equivalent to the amount of organic 

matter present in the sample. In order to determine TSS, samples 

were filtered through a whatmann no 42 filter paper. The residue 

on the filter paper was dried at 106
°
C. The increase in the weight 

of the filter paper represents the TSS. pH of the wastewater was 

measured by systronics pH meter. 

The COD is calculated thus,   

COD= (Titer value of blank – Titer value of sample) x 8000 x 

normality of F.A.S x dilution factor                            

Amount of sample taken (in ml) 

The % of COD reduction is calculated as, 

% reduction=   C0 – C   x 100 

                              C0 

Where, C0 = initial COD (before treatment) and C= final COD 

(after treatment) 

The TSS is calculated thus, 

TSS= (final weight of the filter paper – initial weight of the filter 

paper) x 1000 x1000 

Amount of sample taken (in ml). 

The objective of this study was to examine the  

1. Efficiency of nanocrystalline (Cao) as adsorbent in 
combination with different coagulants (Aluminium 
sulphate, ferric chloride, ferrous sulphate) in reducing 
COD and TSS. 
 

2. Efficiency of the same coagulants along with pre dosing 
of lime in reducing COD and TSS. 

The experiments involved with the determination of the most 

appropriate adsorbent + coagulant combination or pH booster + 

coagulant combination, effect of flocculent, their dosages and 

identification of the optimum experimental conditions for the 

efficient application of these processes. 

III. RESULTS AND DISCUSSION 

  All possible combination of ‘‘adsorbent (nano) + coagulants’’ 

and ‘‘pH booster (lime) +coagulants’’ along with polyelectrolyte 

were carried out at 4-4.5, 6.5-6.8 and 8-8.5 pH. The best 

combination, optimum dose and pH value were determined by 

comparing the effectiveness of the above combinations for 

obtaining maximum color, TSS and COD removal. For each 

case, the optimum pH is primarily determined. Then the 

optimum effective dose of the coagulant is calculated at optimum 

pH. The influence of pH on the removal of suspended solids, 

color and COD is important in coagulation process (Hamidi 

Abdul Aziz et al, 2007). According to AWWA (1971) , the pH is 

the most important variable in the coagulation process for water 

treatment. The extent of pH range is affected by the types of 

coagulant used and by the chemical composition of the effluent, 

as well as by the concentration of the coagulant. In the present 

investigation the coagulants were showing best results in the pH 

range 8-8.5.  

Efficiency of nanocrystalline (Cao) as adsorbent in combination 

with different coagulants (Aluminium sulphate, ferric chloride, 

ferrous sulphate) in reducing COD and TSS; Efficiency of 

nanocrystalline+ alum +polyelectrolyte combination: 

Results from the coagulation studies showed that at 4-4.5 pH, 

COD removal of 6% and TSS removal of 10% were observed 

with fast settle ability of good flock for nanocrystalline+ alum 

+polyelectrolyte combination, when 4ppm, 300ppm, 2ppm of 

each of these, were added respectively. 29% of COD removal 

and 20% of TSS removal along with fast settle ability of good 

flock were observed at 6.5-6.8 pH for the same  combination, 

when 6ppm, 200ppm, and 1ppm of each of these, were added 

respectively. Maximum COD and TSS removal efficiencies were 

observed for nanocrystalline+ alum +polyelectrolyte combination 

at 8-8.5 pH when 4ppm, 250ppm and 1ppm of each of these, 

were added respectively.COD removal up to 54% and TSS 

removal up to 89%and also good clarity, good flock formation 

and fast settle ability of flock was observed. 
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Fig1-COD and TSS removal efficiencies v/s pH for the above 

combination 

When alum is added to the solution, it will react with the 

available alkalinity such as carbonates, bicarbonate and 

hydroxide or phosphate to form insoluble aluminium salts which 

incorporates the colloidal particle. Reaction of alum with water 

(Droste et al, 1997) is given below, 

Al2 (SO4)3. 18H2O + 6H2O                    2 Al (OH)3 + 6H
+ 

+ 3SO4
2-

 

+ 18H2O  (1) 

In the presence of natural alkalinity, equation (1) can be written 

as  

Al2 (SO4)3. 18H2O + 3 Ca (HCO3)2           2Al (OH)3 +3CaSO4 

+6CO2 +18H2O 

 

  Addition of alum was also found to remove a large proportion 

of high molecular weight of natural organic matter compounds. 

Additional benefits of using alum was precipitation of sulphur 

compounds, easier sludge dewatering , increased efficiency in 

elimination of pollutants and reduction in energy consumption  in 

biological process applied (kokila.AParmar et al, 2011) as final 

stage of treatment. Thus, alum becomes a suitable coagulant. On 

the other hand, it has been demonstrated that nanocrystalline 

metal oxides have unparallel sorption properties for polar 

organic/ inorganic and other chemical species. The unique 

morphological features such as pore diameter, structures, polar 

nature of the surfaces and high surface areas are believed to 

account for their unusual sorption properties.(B.Nagappa and 

G.T.Chandrappa, 2007). Good clarity obtained because of 

effective solid-liquid separation and this was due to the action of 

polyelectrolyte, which acts as a flocculent. It is known that 

flocculation is the only process designed to change the particle 

size distribution without actual removal of particles from 

wastewater. (lawler 1997). 

 

Efficiency of nanocrystalline+ ferric chloride +polyelectrolyte 

combination 

  The obtained results for the above combination showed that at 

4-4.5 pH, COD removal of 12.5% and TSS removal of 10% were 

observed with fast settle ability of good flock for 

nanocrystalline+ ferric chloride +polyelectrolyte combination 

when, 4ppm, 250ppm, 0.5ppm of each of these  were added 

respectively. The removals of COD up to 6.5%  and TSS up to  

20% along with  good flock formation and fast settle ability were 

observed at 6.5-6.8 pH for the same  combination, when 4ppm, 

200 ppm, and 0.5ppm of each of these, were added respectively. 

Optimum COD and TSS removal efficiencies were observed for 

nanocrystalline+ ferric chloride  +polyelectrolyte combination at 

8-8.5 pH when 4ppm, 150ppm and 0.5ppm of each of these, were 

added respectively. COD removal up to 20% and TSS removal 

up to 44% and also good clarity, good flock formation and fast 

settle ability of flock was observed.  

Reaction of ferric chloride in water (Droste et al, 1997) 

FeCl3 +  3H2 O Fe (OH)3 +3H
+
 +3Cl

-  
(2) 

In the presence of natural alkalinity equation (2) can be written 

as 

2FeCl3  + 3Ca (HCO3)2 2Fe (OH)3 + 3CaCl2 

+7CO2 

 

 

 

Fig2-COD and TSS removal efficiencies v/s pH for the above 

combination 

 

 

Efficiency of nanocrystalline + ferrous sulphate + 

polyelectrolyte combination 

 

  Results obtained for the above combination showed that at 4-4.5 

pH, only 3% of COD removal, and 10 % of TSS removal along 

with medium flock formation and slow settle ability were 

observed when, 4ppm, 250ppm, and 1ppm of each of these were 

dosed respectively. At similar dosages of the above combination, 

5% and 12% of COD and TSS removal were observed at 6.5-6.8 

pH respectively. Flock formation was found to be medium and 

settle ability was slow. Results of coagulation studies on 

nanocrystalline+ ferrous sulphate +polyelectrolyte combination 

showed that addition of 4ppm of nanocrystalline, 250ppm of 

ferrous sulphate and 1ppm of polyelectrolyte at pH 8-8.5 had 

been effective in COD removal up to 10% and TSS removal up 

to 15% but flock formation was medium and settle ability was 

slow.  

 

 

Fig3-COD and TSS removal efficiencies v/s pH for the above 

combination 
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Reaction of ferrous sulphate in water (Droste et al, 1997) 

2FeSO4 .7H2 O +O2 +4H2O       2Fe (OH)3 +2H
+ 

+2SO4 

+14H2O  (3) 

In the presence of natural alkalinity equation (3) can be written 

as 

2FeSO4 .7H2 O + 2Ca(HCO3)2                     2Fe(OH)3 +2CaSO4 + 

4CO2 +13H2O 

 

Efficiency of the same coagulants along with pre dosing of 

lime in reducing COD and TSS, Efficiency of lime + alum 

+polyelectrolyte combination 

  Lime being the most cost effective chemical was tried with the 

coagulants .Coagulation increases with increase in alkalinity and 

lime is a very good pH booster .The advantage of alum as 

coagulant is already discussed. Therefore a combination of 

Lime+ alum + polyelectrolyte was examined.  When lime is used 

with alum the following reaction takes place (Droste et al, 1997) 

 

Al2 (SO4) .18H2O + 3Ca (OH)2          2Al (OH)3 + 2CaSO4 + 

18H2O 

 

  The study on the effectiveness of lime + alum +polyelectrolyte 

combination showed that at 4-4.5 pH when 250ppm, 250ppm and 

1ppm of each of these were added respectively, 10% of COD and 

10% of TSS were removed along with medium flock formation 

and slow settle ability. Addition of 250ppm, 200ppm, and 1ppm 

for the above combination at 6.5-6.8 pH had given 18% 

reduction in COD and 51.7% of reduction in TSS along with the 

formation of poor flock and slow settle ability. Results of 

coagulation studies on the above combination shows that 

addition of 250ppm of lime, 150ppm of alum  and 1ppm of 

polyelectrolyte at pH 8-8.5 had been effective in COD removal 

up to 48% and TSS removal up to 84% along with good flock 

formation and fast settle ability. 

 

 

Fig4-COD and TSS removal efficiencies v/s pH for the above 

combination 

 

  Lime is also used with iron salts like ferric chloride and ferrous 

sulphate .During coagulation, when iron salts hydrolyze in water 

they form corresponding gel like hydroxides and some positively 

charged mononuclear and polynuclear species. These positively 

charged compounds combine with negatively charged colloidal 

particles present in the waste water by charge neutralization 

mechanism and at the time of settling, under gravity these 

hydroxides and complexed hydroxides sweep away remaining 

uncharged and charged colloidal particles of the waste water with 

them and precipitate out .(Kokila A Parmar et al, 2011). Lime on 

the other hand plays vital role in flock formation, enhancing the 

clarity as well as contributes in solid liquid separation to 

considerable extent. Therefore, a combination of lime with ferric 

chloride and with ferrous sulphate is examined. 

 

Efficiency of lime + ferric chloride +polyelectrolyte 

combination 

  Results obtained on the efficiency of the above combination 

show that at 4-4.5 pH when 250ppm, 350ppm and 0.5ppm of 

each of these were added respectively, 12% COD reduction and 

30% of TSS reduction was observed. There was medium flock 

formation and slow settle ability. The removals of COD up to 

31%  and TSS up to  50% along with  good flock formation and 

fast settle ability were observed at 6.5-6.8 pH for the same  

combination, when 250ppm, 250ppm, and 0.5ppm of each of 

these, were added respectively. Results also indicate that at 8-8.5 

pH for lime + ferric chloride +polyelectrolyte combination when 

250ppm, 150ppm, and 0.5ppm of each of the above were added 

respectively there was good flock formation and fast settle ability 

with COD reduction up to 43% and TSS reduction up to 72%. 

 

 

Fig5-COD and TSS removal efficiencies v/s pH for the above 

combination 

 

When lime reacts with ferric chloride the following reaction 

takes place (Droste et al , 1997) 

2FeCl3 + 3Ca (OH)2  2Fe(OH)3 + 3CaCl2 

 

Efficiency of lime + ferrous sulphate +polyelectrolyte 

combination 

  Results of coagulation studies on the above combination shows 

that the addition of 250ppm of lime, 250ppm of ferrous sulphate 

and 0.5ppm of polyelectrolyte at pH 4-4.5 had been effective in 

COD removal up to 5 % and TSS removal up to 10% with 

medium flock formation and slow settle ability. Results for the 
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efficiency of the same combination also shows that at 6.5-6.8 pH, 

on addition of 250ppm, 200ppm and 0.5ppm of each of these 

respectively, medium flock formation and slow settle ability was 

seen along with COD removal up to 7% and TSS removal up to 

12%. Optimum results for lime + ferrous sulphate 

+polyelectrolyte combination at 8-8.5 pH there was, 10% and 

15% of COD and TSS removal respectively along with good 

flock formation but slow settle ability. 

 

Fig 6-COD and TSS removal efficiencies v/s pH for the above 

combination 

 

When lime reacts with ferrous sulphate the following reaction 

takes place (Droste et al, 1997) 

2FeSO4.7H2O + 2Ca (OH)2 + 0.5O2 2Fe(OH)3+ 

2CaSO4 + 13H2O. 

 

  Results obtained in our study indicate that the combination of 

nanocrystalline +alum + polyelectrolyte is giving maximum 

overall COD and TSS removal efficiency. However, coagulants 

with the combination of lime showed appreciable reduction in 

suspended solids and COD removals but large amount of sludge 

production posed disposal problems. Secondly, Alum when 

compared to ferric chloride and ferrous sulphate does not cause 

drop in the pH value of the effluent during treatment process. At 

low pH it is difficult to bring about complete coagulation of 

pharma effluents and this is exactly what is observed when Fecl3 

and FeSO4 are used. Therefore combination of Fecl3 and FeSO4 

with nanocrystalline or lime does not bring appreciable reduction 

in COD and TSS value. Also FeSO4 imparts brown color to the 

effluent which is unfavorable. Therefore it can be concluded that 

this combination is most suited for the treatment of 

pharmaceutical effluents when compared to other combinations. 

However, in order to get better results, addition of 

optimum dosage is very essential because at higher coagulant 

dosages continued adsorption takes place and this will result in 

charge reversal and restabilisation of the suspension. Only 

freshly prepared chemicals must be used or else desired result is 

not achieved. 

The influence of agitation speed on the removal of suspended 

solids is of high importance and this has been recommended by 

Aquilar et al (2005) and Tatsi et al (2003). Agitation distributes 

the coagulant chemicals throughout the effluent sample. It is 

extremely important that the coagulant chemical be distributed 

very quickly and efficiently because the intermediate products of 

the coagulant reactions are the destabilizing agents. The 

intermediate species are short lived and they are used to achieve 

destabilization through charge neutralization when in contact 

with solid particles present in the effluent sample. The duration 

of retention time is of high importance. The retention time was in 

agreement with the established range of between 30-120 minutes. 

(Amokrane et al 1997; Connolly et al 2004). At this range 

considerable reduction in TSS was achieved. 

 

 

IV CONCLUSION 

  It can be concluded that the combination of nanocrystalline, 

alum and polyelectrolyte at 8-8.5 pH is very effective in removal 

of suspended solids, color and reduction in COD value. Under 

optimal conditions of process parameters, like suitable pH, 

coagulant dosage, agitation speed and retention time the above 

combination works at its best. The study also indicated that 

coagulation and flocculation process are significantly important 

in the overall integrated treatment system. Integrating the 

process into existing biological and physical treatment may 

enhance the treatment performance particularly for removals of 

suspended solids, color and COD. 

REFERENCES 

[1] Garima Jain, ShantaSatyanarayan, Nawghare, P., Kaul, S.N and 
Szpyrcowicz, L, “Treatment of Pharmaceutical wastewater (Herbal) by 
coagulation / flocculation process”.Intern.J.Environ.Studies.  58, 313-330 
(2001). 

[2] Nagappa. B and Chandrappa, G.T, “NanocrystallineCaO as adsorbent to 
remove COD from paper mill effluent”.Journal of Nanoscience and 
Nanotechnology, 7, 1-4 (2007). 

[3] NabiBidhendi, G.R., Torabian, A., Ehsani, Razmkhah, N. “Evaluation of 
industrial dyeing wastewater treatment with coagulants and polyelectrolyte 
as a coagulant aid” Iran. J. Environ, Health. Sci. Engg.4.(1), 29-36(2007). 

[4] KokilaParmar, A., SarjuPrajapati, Rinku Patel and YogeshDabhi, “Effective 
use of ferrous sulphate and alum as coagulant in treatment of dairy industry 
wastewater”, ARPN Journal of Engineering and Applied Sciences. 6.(9), 
42-46 (2011). 

[5] Ghaly,A.E., Snow,A. and Faber, B.E, “Treatment of grease filter wash 
water by chemical coagulation”, Canadian Biosystems Engineering.48, 
6.13-6.19(2006). 

[6] Steven Safferman, I.Phd.,P.E. “Fundamentals of coagulation and 
flocculation”., (1-6). 

[7] Abdelaal, A.M., “Using a natural coagulant for treating wastewater”, 
IWTC8 781-792 (2004). 

[8] HamidrezaFarajnezhad and ParvinGharbani., “Coagulation treatment of 
waste water in petroleum industry using poly aluminium chloride and ferric 
chloride”, IJRRAS 13(1)., 306-310(2012). 

[9] Hamidi Abdul Aziz, Alias,S., Assari,F and MohdNordinAdlan, “The use of 
alum, ferric chloride and ferrous sulphate as coagulants in removing 
suspended solids, colour and COD from semi aerobic landfill leachate at 
controlled pH”, Journal of  Waste management and research,25,(6),556-
565(2007). 

[10] Tzoupanos.N. D. and Zouboulis.A.I., “Coagulation-flocculation processes 
in water/ wastewater  treatment: the application of new generation of 
chemical reagents”, 6th IASME/WSEAS. International conference on heat 
transfer, thermal engineering and environment, 309-317 (2008). 

[11] “Waste Water Engineering: treatment and re use”. Fourth edition by 
Metcalf and Eddy, Inc., 81-93 (2003).  



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      556 

ISSN 2250-3153  

www.ijsrp.org 

AUTHORS 

First Author – Priyanka Pai H; Lecturer in chemistry, SMS PU 

College, Brahmavar. 

Email address: priyankapaih@gmail.com 

Second Author- Nagaraja. M Executive, EHS, Sequent 

Scientific Ltd, Baikampady Mangalore  

Email address: nagaraj_kk@yahoo.com 

Third Author –Ranjani Chitrapur Environmental officer, 

EHS, Sequent Scientific Ltd, Baikampady Mangalore  

Email address: ranjanichitrapur@gmail.com 

 

Correspondence Author –Priyanka Pai H; Lecturer in 

chemistry, SMS PU college, Brahmavar. 

Mobile Number:9964577268 

 



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      557 

ISSN 2250-3153  

www.ijsrp.org 

Study of Gonado Somatic Index of Fresh Water Fish 

Channa marulius 

Kirti Tiwari
*
, Dr. Binay kumar singh

**
, Dr Suman Singh

***
, Dr. Amit Tiwari

*
 

 
*Dept. of Zoology, Govt. T.R.S. College, Rewa 

**Dept. of Zoology, Govt. Pt. S.N.S.P.G. College, Shahdol 
***Dept. of Zoology, Govt.Girls P.G. College, Rewa 

 
Abstract- The gonadosomatic index of the channa marulius from 

Son river Shahdol. Studies have been carried out the scientific 

management for obtaining high yield of fish production 

eventually calls the adequate and in-depth study of breeding 

mechanism. In order to complete the task present study was 

undertaken to trace accurately spawning period of channa 

marulius. This is reported in terms of gonad somatic index which 

express the relative change in gonad weight to the percentage of 

body weight. During present study the peak value of GSI was 

observed only once in the month of May (47.56%) indicating 

only one spawning period in channa marulius . i.e. from June to 

August. 

 

Index Terms- Channa marulius, Gonad somatic index, 

preparatory period, spawning. 

 

I. INTRODUCTION 

hanna marulius is common fresh water fish. It has economic 

value too. It is very much liked in tribiled areas in Shahdol 

Dist. fish body weight and weight of gonad gives the Gonado-

somatic index (GSI). Due to ever increasing population and 

industrialization availability of agriculture land is reducing day 

by day. Moreover in a developing country like India where 30% 

of population is still suffering severely by malnutrition and 

health hazards fish food may be useful tool to provide portentous 

and easily digestible food item. The scientific management for 

obtaining high yield of fish production eventually calls the 

adequate and in-depth study of breeding mechanism. In order to 

complete the task present study was undertaken to accurately 

spawning period of channa marulius. This is reported in terms of 

gonad somatic index which express the relative change in gonad 

weight to the percentage of body weight. 

 

II. MATERIALS AND METHODS 

       For the present study sample will be collected from Son 

River in Shahdol Dist. Matured and immature fishes were 

collected from sep.2012 to 2013and weighed along with the 

weight of gonads monthly. Later % of gonad weight in relation to 

the total body weight was calculated by using the following 

formula. 

 

   Weight of gonads 

Gonadosomatic index =                  X 100 

   Weight of body 

       GSI of channa marulius was calculated. After calculating the 

% of GSI the period of maturity of fish was divided into 

following stages. 

1) Pre spawning phase 

2) Spawning phase 

3) Post spawning phase 

4) Preparatory phase 

 

       Gonad somatic index of fish increases with maturation being 

maximum during peak period of maturity and abruptly declines 

after spawning. 

 

 

 

 

 

 

 

 

 

 

 

 

III. RESULTS AND DISCUSSION 

       GSI of channa marulius were estimated monthly for females 

and values are expressed as percentages in table No. 1. GSI 

values rises from 24.35% in March to 47.56% in May indicating 

pre spawning period. It gradually decreases from 29.06% in June 

to 15.28% in August indicating the spawning period. It abruptly 

decreases uptill 8.21% in September to 11.71% in November 

indicating post spawning period. It gradually increases from 

13.46% in December to19.86 % in February indicating 

preparatory period. In channa marulius   peak value of GSI is 

observed only once in the month of May indicating only one 

spawning period from June to August. Similar observations were 

recorded by Nazir et al., 1978 in Barbus luetus: Brewer et al, 

2008; Sindhe et al, 2004 in Notopterus notopterus; Brewer, 2008 

in small reverine fishes, Mchlisin Musri Musman, 2010 

in Rasbora towarensis. 

 

 

 

 

 

 

Table.1: Gonadosomatic index of Channa marulius. 

C  
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Month Average wt. of 

body (gms) 

Average wt. of 

ovary (gms) 

G.S.I (%) 

September             28            2.3          8.21 

October           18.4            2.1        11.41 

November           25.6             3        11.71 

December           28.75            3.87        13.46 

January           14.75            2.87        19.45 

February           14.95            2.97        19.86 

March           15.6            3.8        24.35 

April             18            7.0        38.88 

May           20.5            9.75        47.56 

June           17.2              5        29.06 

July           15.5            4.5        29.03 

August           12.1            1.85        15.28 
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Abstract- Cross-Site Request Forgery (CSRF) is an attack on the 

privacy of clients of a particular web site which can lead to a 

total breach of security when the person’s details are stolen or 

manipulated in any way. The CSRF attack involves three parties; 

the attacker, a client and the web site. The goal of this kind of 

attack is to steal the client cookies, or any other sensitive 

information, which can identify the client with the web site. With 

the token of the legitimate user at hand, the attacker can proceed 

to act as the user in his interaction with the site. Cross-Site 

Request Forgery attacks occur when a malicious web site causes 

a user’s web browser to perform an unwanted action on a trusted 

site. In this way, the attacker can   impersonate the user. In this 

paper, the researcher investigated on the possibility of utilizing 

dynamic passwords to avert CSRF. The results obtained indicate 

that 94% of the respondents indicated that the dynamic 

passwords are 75% perfect in CSRF prevention. 

 

I. INTRODUCTION 

ross-Site Request Forgery happens when a malevolent web 

site causes a user’s web browser to perform an unwanted 

action on a trusted site. Unfortunately, many sites on the Internet 

fail to protect against CSRF. Since they have been ignored by the 

web development and security communities, CSRF attacks often 

exploit the authentication mechanisms of targeted sites (William, 

2013). The source of the problem is that web authentication 

usually assures a site that a request came from a certain user’s 

browser. However, it does not ensure that it is the user who 

actually requested. 

      Klein (2009) stated that whenever authentication happens 

implicitly, as a result of which it is known which site a request is 

being sent to and which browser it is coming from, there is a 

danger of CSRF attacks. In principle, this danger could be 

eliminated by requiring the user to take an explicit, unspoofable 

action. This may involve re-entering a username and password 

for each request sent to a site. However, this is bound to cause 

major usability problems. Cross site request forgery attackers are 

not required to do extra efforts to carry out attacks because of the 

way web handles the web application and traffic between client 

and server which allows them to carry out the attacks. This 

implies that there are so many flaws which help attackers make 

their job easy to satisfy their requirement. This is because for an 

attack to be successful, the user must be logged-in to the target 

site and must visit the attacker’s site or a site over which the 

attacker has partial control (Rupali, 2012). 

 

II. METHODOLOGY 

      CSRF is an attack which forces an end user to execute 

unwanted actions on a web application, in which he is currently 

authenticated. In this section, the researchers gives a series of 

steps that they followed to achieve their objectives, namely, to 

use dynamic passwords to avert cross site request forgery. 

      A dynamic password authentication was proposed by Pansa 

(2011). In his model, dynamic password was implemented by 

appending the time string to the password string, before making a 

single hashing. The user would keep using the same password, 

until he changes it. Therefore the string to be hashed was the 

password string + the time. When compared with an original-

version of the authentication where only passwords are hashed, it 

was apparent that the login form would send password string into 

the password’s field together with the time component. This 

makes the value in the password field to be a variance.  This 

helped the server in verifying the time duration of password 

creation. In practice, the browser could send the time component 

via the hidden field. In this model, the time setting of the client 

and the server must be well-synchronized, by using Network 

Time Protocol (NTP), or by creating the program on the server in 

order to postpone the time. The challenge of this mechanism is 

that if the hacker gets the time component, and the password 

using mechanisms such as brute forcing and dictionary attacks, 

then the password can easily be decoded (Elias , 2013). 

      The solution to the above challenge will be to include more 

variables to the password field to make it truly variant. In this 

paper, besides the timing component added before hashing, the 

network users’ username, age, year of birth, and current date 

were concatenated before hashing was done. This was done to 

ensure that the generated password is indeed very difficult to 

guess. 

      A prototype was designed and developed. It was then availed 

to the users who interacted with it in real network environment. 

They gave suggestions for possible improvements which were 

included in the final system. The researcher then requested the 

respondents to rate the prototype in terms of its security. The 

section below outlines the results obtained. 

 

III. RESULTS AND DISCUSSION 

      From the field study, majority (50% and above) of the 

respondents indicated that the proposed dynamic passwords 

managed to mitigate the CSRFs in their institutions. This figure 

was 89% (50%+ 22%+17%). This was done by exposing them to 

the real usage of the proposed system and allowing them to test it 

against the known CSRF attack mechanisms (such as HTTP 

sessions, Image tag, Browsers’ view source option and GET and 

POST methods). Figure 1 below summarizes the obtained results. 

Therefore, the proposed CSRF mitigation strategy can be 

regarded as relatively secure and reliable since it is 89% perfect 

from the research findings obtained. 

C  
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IV. RECOMMENDATIONS  

      Dynamic passwords have attributes such as unpredictability 

which makes it difficult for the hacker to guess or crack the 

password. Also, their constituents are many and varied, hence 

very difficult for the hackers to determine all of them with great 

accuracy. The dynamic passwords proposed in this research 

paper comprise of usernames, static passwords, age, year of 

birth, current date and current time, all of them concatenated and 

hashed before the final One Time Password (OTP) can be 

realized. Due to their dynamic nature, they managed to prevent 

75% of the known server attacks. The researcher therefore 

approves their usage in server –side protection against CSRF. 

Other future works in this area may involve the inclusion of 

biometric identification as one of the constituents of the dynamic 

generation constituent. This will greatly boost the password’s 

unpredictability as the generated password will involve user-

specific details such as DNA analysis.   
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Abstract- This paper studies the structure and properties of 

platinum complexes of dithiocarbamate derivatives. 

Dithiocarbamate complexes are found to be very stable and are 

highly water soluble  due to the presences of hydrophilic moiety 

in their structure. Such complexes  have been used as metal 

complexing species for several decades. They form chelates with 

almost all metals ions in the Periodic table and have found 

numerous applications on biological,  agricultural,  electronics 

and act as stabilizing agents in electroless copper plating. In this 

work, ethylenediamine and diethanolamine dithiocarbamates are 

prepared and complexed with Pt(II) salts to form stable 

complexes. The complexes are characterized by Rapid Elemental 

Analysis. The structure of the stable complexes are confirmed 

with Electronic and  I.R Spectral Analysis. 

 

Index Terms- Dithiocarbamate; Platinum (II) Complexes; 

Ethylenediamine; Diethanolamine; Water soluble 

 

I. INTRODUCTION 

o-ordination compounds that contain several donor atoms 

like oxygen, sulphur, nitrogen, and phosphorous were 

reported earlier [1].  In 1850 Debus [2] reported the strong metal 

binding property of dithiocarbamic (DTC) acid and such chelates 

play an important  role in biological, agricultural and Industrial 

fields were recognized earlier [3]. DTC act as effective 

stabilizing agents and are good corrosion inhibitors for copper in 

various electroless copper plating methods.[4,5]  Substituted 

dithiocarbamates can be used to effectively treat both rinses and 

spent plating baths of electroless formulations. Studies show that 

DTC effectively precipitates   copper from rinse water that 

contain complexing or chelating agents[6,7].  

       The chelating property of DTC arises from the π-electron 

flow from the nitrogen atom to the sulphur atom via a plane 

delocalized π-orbital system. The net effect of such an electron 

flow is strong donation to metal, resulting in a high electron 

density on the metal [8].  In 1956, Chatt [9] and his co-workers 

reported a detailed IR study of a number of dithiocarbanates 

complexes and conclude that the resonance form does indeed 

contribute to the structure to a considerable extent. 

 

 

Table.1  The trade name of some dithiocarbamate complexes and their application 

 

S.No Dithiocarbamate/complexes Trade name Applications 

1 Disulfiram DS [10] Treatment of chronic alcoholism 

2 Ferric dimethyl dithiocarbamate Febam [11] Fruit fungicide 

3 Disodium ethylenebisdithiocarbamate Nabam [12] Filed fungicide 

4 Sodium methyldithiocrbamte Vapam [13] Insecticide,herbicide 

5 Sodium dimethyl dithiocarbamte Ziram [14] Vegetable fungicide 

6 Zinc ethylene bi Dithiocarbamate Zineb [15] Fungicide 

7 Manganese ethylene bi Dithiocarbamate Maneb [16] Fungicide 

8 Tetramethylthiuram             

disulfide 

Thiram [17] Seed treatment 

9 Nickel(II) Dithiocarbamate NBC [18] Rubber industry 

 

10 Bismuth(III) dimethyl 

dithiocarbamate 

Bismate [19] Vulcanization acceleration 

11 Pyridine Dithiocarbamate 

 

PDTC [20] Antioxidant 

 

       Dithiocarbamate is bidentate. The Dithiocarbamate ligands 

with “soft” sulphur donar atoms effectively complex with soft 

ions of transition element. It forms a four membered ring during 

chelations of “bis”, “tris” and “tetrakis” chelates. The metal 

complexation reaction is represented below. 

 

Mn
+
 + n (dtc)

-
  [M(dtc)n]                                                                                       

(1) 

 

C 
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       In the above scheme, M (dtc) n represents the metal complex 

of Dithiocarbamate in which the charge of metal ion is 

represented by “n”. The chelate ring system becomes more 

stable, owing to the resonance implicated in the –NCS2 of the 

ligand. The back donation from the metal having low energy “t” 

orbital to donor atoms stabilizes the chelate ring. 

       A partial double bond character between carbon and nitrogen 

is identified and this is attributed to the flow of electrons from 

the alkyl groups to nitrogen and then to the donor center via  

carbon by inductive effect  (+I effect) and conjugation effect. 

Dithiocarbamate readily reacts with transition metals  to form 

complexes and are colored in nature. 

 

II. EXPERIMENTAL 

2.1 Equipments 

       The molecular weights, of the complexes synthesized  were 

determined using the Beckmann freezing point apparatus. The 

molecular formula of the complexes were ascertained using 

elemental analysis and molecular weights. HARAEUS-CHN-O-

RAPID ANALYSER (West Germany) was used for the 

estimation of carbon, hydrogen, sulphur and nitrogen contents 

present in the complexes.  Electronic spectra data were obtained 

with (HITACHI 210 MODEL) using a regular quarts cuvette 

10mm path length. Infrared spectra were recorded on a 

HITACHI 210 MODEL 200-4000cm-1 using KB, pellet. 

       The following chemicals were used to prepare the ligand and 

complexes: 

2.2 Reagents 

(i)      Ethylenediamine (Qualigens) 

(ii)     Diethanolamine (Qualigens) 

(iii)    Ammonia solution (Fisher) 

(iv)    Carbon- disulphide (S.D. Fine Chem. Ltd) 

(v)     Absolute ethanol (Reid-de-Ham) 

(vi)    Dry ether (Qualigens) 

(vii)   Platinum (II) chloride (S.D. Fine Chem. Ltd) 

 

2.3 Preparation of stock solutions 

       The 0.1 m stock solutions,  Platinum (II) chloride were 

prepared by dissolving the required quantities of metal salts in 

H2O:H2SO   (25:75). 

 

2.4 Preparation of Ehtylenediamine Dithiocarbamate 

       M.M.  Jones et al [21], reported the synthesis of 

Ethylenediamine Dithiocarbamate in 1979. 45 ml of concentrated 

aqueous ammonia (28%) 20ml of Ethylene diamine (0.33 mole) 

and 42 ml of absolute ethanol were added to a beaker equipped 

with a magnetic stirrier  .A mixture of 81 ml of carbon disulphide 

dissolved in 45 ml ethanol was added in drop wise to the reaction 

mixture with constant stirring such that the temperature did not 

rise above 48°C, while adding the mixture. The clear yellow 

reaction mixtures become turbid upon addition of about 23 ml of 

a mixture containing carbon disulphide and ethanol solution. The 

off white precipitate settled shortly after the addition was 

complete and  the reaction mixture was treated with 150 ml of 

anhydrous ether and stirred for 1.5 hrs. The beaker was covered 

with a film and allowed to stand overnight. The crystal formed 

were collected on a filter paper and allowed to air dry. 

 

2.5  Preparation of dietanolamine dithiocarbamate 

       Diethanolamine (0.81 moles) 78 ml and 200 ml of 

concentrated (28%) aqueous ammonia were added to a 500ml 

beaker equiped with a magnetic stirrer and thermometer. The 

reaction mixture was cooled in an ice bath to below 10°C  then, 

60 ml of ethanol containing 60 ml (0.99) moles of CS2 were 

added drop wise to the reaction mixture at such a rate that the 

temperature did not rise above 18°C.  After the addition was 

complete the solution was stirred for 30 minutes and a yellowish 

precipitate formed. Then 100 ml of ethanol was added and stirred 

for additional 10 minutes. The precipitate was filtered washed 

with ether and dried in air. The yellow colour disappeared on 

drying. 

 

2.6 Preparation of Pt (II) ethylenediamine dithiocarbamate 

       Pt (II) ethylenediamine dithiocarbamate (edadtc) was 

prepared by mixing an aqueous solution of platinum (II) chloride 

and EDADTC in the ratio of 1:2.  EDADTC was added drop 

wise to the metal solution with constant stirring under hot 

conditions. The yield was found to be significant  at pH 2.5. The 

reaction resulted in the formation of a yellow colored precipitate. 

This was filtered and dried. 

 

2.7  Preparation of Pt (II) diethanolamine dithiocarbamate 

       Pt (II) diethanolamine dithiocarbamate  (deadtc)  chelate was 

prepared by mixing an aqueous solution of platinum (II) chloride 

and DEADTC in a ratio of 1:2.  Pt (II) chloride was added drop 

wise to the DEADTC solution with  hot and stirring. The pH of 

the above reaction was maintained at 2.5 since the yield was 

found to be better  at this pH. The reaction resulted in the 

formation of a brown precipitate, which was filtered and dried. 

 

III. RESULTS AND DISCUSSION 

3.1 Physico-Chemical analysis 

       The ethylenediamine complex of Pt(II) was found to be 

green, but this Pt(II) complex of diethanolamine was brown. 

Both complexes were found to be soluble in water. The 

hydrophilic moieties in these complexes are responsible for their 

water solubility.  In water, the conductance of 10
-3

m solution of 

all the complexes prepared in deionised water was found to be < 

10 m ohm
-1

. This shows that the complexes are covalent in nature 

[22].  These complexes decomposed on heating and a sharp 

melting was observed.  Decomposition led to the formation  of 

products such as thiocyanate,  sulphides and non-stoichiometric 

sulphides of various compositions as reported earlier [23].  The 

elemental analysis of these complexes shows that the percentage 

composition of carbon, hydrogen, nitrogen, oxygen and sulphur 

corroborates with the theoretical value. The following results 

prove that the EDADTC and DEADTC complexes of platinum 

are bichelates. 
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Table.2  Colour, solubility and melting point of the ethylenediamine and diethanolamine dithiocarbamates complexes of 

platinum (II). 

 

S.No Complexes Colour Solubility Melting point ( C) 

1 [Pt(II)-(edadtc)2] Yellow Water 84-267 

Melts with decomposition 

2 [Pt(II)-(deadtc)2] Brown Water 85-359 

Mels with decomposition 

 

Table.3  Elemental analysis, molecular weight and molecular formulae of the complexes in comparison with the ligands. 

 

S.No Ligands/ 

Complex 

Carbon 

℅ 

Hydrogen 

% 

Nitrogen 

% 

Sulphur 

% 

Oxygen 

% 

Metal 

% 

Molecular 

weight 

Molecular 

formula 

1 EDADTC 26.42* 

(26.45) 

5.86* 

(5.92) 

20.50* 

(20.56) 

46.96* 

(47.07) 

- - 124.11* 

(136.24) 

C3H8N2S2 

2 DEADTC 

 

32.90* 

(32.94) 

7.71* 

(7.71) 

14.36* 

(15.38) 

34.98* 

(35.21) 

 

6.26* 

(8.73) 

- 178.52* 

(182.16) 

 

C5H14N2 

S2O 

3 Pt(II) 

edadtc)2] 

15.38* 

(15.40) 

3.4* 

(3.45) 

10.76* 

(11.98) 

25.72* 

(27.43) 

- 40.82* 

(41.72) 

464.66* 

(467.56) 

C6H16N4 

S4Pt 

4 Pt(II) 

deadtc)2] 

20.80* 

(21.45) 

5.02* 

(5.04) 

9.92* 

(10.01) 

20.36* 

(22.93) 

40.92* 

(5.68) 

33.23* 

(34.87) 

553.08* 

(559.4) 

C10H28N4 

S4O2Pt 

*Average of six determinations. The values in the Parenthesis indicate theoretical percentage of the elements.  

 

3.2 Spectral analysis 

3.2.1 Electronic spectral analysis 

(i) [Pt 
(II)

(edadtc)2]  

       The yellow coloured  Pt (II) complex of ethylenediamine 

dithiocarbamate showed two peaks with λ max values at 240 nm 

and 299 nm. The shift in λmax observed for the two peaks towards 

the UV region may be attributed to the complex formation as 

reported earlier [24]. The peaks at 240 nm and 299 nm in the UV 

region correspond to π-π* transition of S-C-N and S-C-S 

chromophore respectively [25-27].  

 
Figure.1  Electrtonic Spectrum of Platinum (II) bisethylenediamine dithiocarbamate 

 

(ii) [Pt 
(II)

(deadtc)2] 

       The brown colored complex, Pt [(deatc) 2] showed two 

peaks with λmax at 248 nm and 348 nm. These shift in λmax values 

in the UV region correspond to the ligand moiety and may be due 

to the effect of complex formation. The observed two peaks may 

be due to π-π* transition of S-C-N and S-C-S chromophore in the 

complexes. 
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Figure.2  Electrtonic Spectrum of Platinum (II) bisdiethanolamine dithiocarbamate 

 

   

3.2.2 IR Spectral analysis  

(i) [Pt
(II)

 (edadtc)2]  

       Thioureide [28] exhibit a band in between 1478.636 cm
-1

 

and 1541.876 cm
-1

 which is due to the electron releasing 

tendency of nitrogen that leads to high electron density on 

sulphur atoms via the  π-system. The strong band observed at 

994.837 cm
-1

 is due to the stretching vibration of c-s band. The 

stretching vibration of (C-S+ δ (S-C-S) are observed at 722.929 

cm
-1

 and 675.428 cm
-1

. A strong band at 11 cm
-1

 indicates the 

formation of complex. 

 

Table.4  Characteristic IR Frequencies of [Pt 
(II)

 (edadtc)2] 

complex 

 

S.No Frequency of bared 

observed (cm
-1

) 

Characteristic  bared 

correspond to 

1 311 γ (M-S) 

2 675.428,722.92 δ (SCS) +CS 

3 994.837 γ(C-S) 

4 1478.636,1541.876 γ(C-N) 
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Figure.3  IR Spectrum of Platinum (II) bisethylenediamine dithiocarbamate 

 

 (ii) [Pt(II)(deadtc)2] 

       A partial double bond character between the carbon and 

nitrogen in thioureide is confirmed by the observation of a band 

in between 1435.602cm
-1

 and 1514.711 cm
-1

. Bands correspond 

to δ C-S and (S-C-S) are observed at 710.51 cm
-1

 and 790.12 cm
-

1
 respectively.  A strong band of metal-sulphur linkage is seen at 

382 cm
-1

 and this confirms the formation of a complex. 

 

Table.5  Characteristic IR Frequencies of [Pt 
(II)

(deadtc)2]  

complex 

 

S.No Frequency of bared 

observed (cm
-1

) 

Characteristic  bared 

correspond to 

1 382 γ (M-S) 

2 710.51,790.12 δ (SCS) +CS 

3 990.574 γ(C-S) 

4 1435.602,1514.711 γ(C-N) 
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Figure.4  IR Spectrum of Platinum (II) bisdiethanolamine dithiocarbamate 

 

3.3 Structure of complexes        The structure of complexes of platinum (II) metal ion with 

ethylenediamine and diethanolamine dithiocarbamates are  given 

below.  

 
Figure.5  Structure of a bis-ethylenediamine dithiocarbamate complex of Platinum (II) 

 

 
Figure.6  Structure of bis-diethanolamine dithiocarbamate complex of Platinum (II) 

 

IV. CONCLUSIONS 

       The molecular formula of the [Pt
(II)

(edadtc)2] complex is 

C6H16N4S4Pt. It is yellow and the molecular weight of the 

complex has been found to be 467.56. The molecular formula of 

the [Pt
(II)

(deadtc)2] complex is C10H28N4S4O2Pt . It is brown and 

the molecular weight of the complex has been found to be 559.4. 

The molecular weight determination and rapid elemental analysis 

supports the fact that the complexes are water soluble and are 

bichelates. The electronic spectral analysis and IR Spectral 

analysis supports  the fact that both complexes are covalent and 

are very stable. 
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Abstract- The major digestive enzyme activities and digestive 

indices were compared between Etroplus suratensis and 

Oreochromis mossambicus. Pepsin-like acid proteases that acts 

on low pH has been identified all along the digestive tract of both 

the fishes. Comparatively low alpha amylase activity is shown by 

the E. suratensis and the enzyme is distributed almost equally 

throughout the intestinal segments in both the species. Very low 

alkaline protease activity is found in the stomach of both the 

fishes and in O. mossambicus, the enzyme activity diminishes 

extensively towards the posterior portion of the intestine whereas 

in E. suratensis the activity increases towards the posterior part. 

The present study showed that lipase is one of the prominent 

digestive enzymes in O. mossambicus with a remarkable specific 

activity throughout the digestive tract than that of E. suratensis. 

It has been noted that O. mossambicus has a higher values for 

digestive somatic index, hepato somatic index, intestinal 

coefficient and gut Vs standard length ratio than that of E. 

suratensis indicating its higher digestive and metabolic 

capabilities. The early maturity and fast growth of O. 

mossambicus can be explained by their enhanced digestive 

indices. The comparatively low activities of acid protease, 

amylase, lipase and total alkaline protease of E. suratensis 

revealed poor digestive capacity than that of O. mossambicus. 

 

Index Terms- A Etroplus suratensis; Oreochromis mossambicus; 

Digestion; Enzyme; Fish; Functional zonation 

 

I. INTRODUCTION 

troplus suratensis, (Pearl Spot, Karimeen), generally 

considered as the ‘upper-middle class' fish has got a profile 

uplift as the official state fish of Kerala state in India because of 

its economical importance. The knowledge about digestive 

physiology of E. suratensis is very limited. Tilapias are one of 

the most important euryhaline finfish cultured allover the world 

and they represent approximately 6% of total farmed fish 

production [1]. Oreochromis mossambicus is one of the hardiest 

fishes in aquaculture farms. Once introduced into a habitat, they 

generally establish themselves very quickly. The digestive 

enzymes play an important role in the development and growth 

of fishes. The ability of the fish to utilize ingested nutrients 

depends on the activities of digestive enzymes present in various 

locations along the digestive tract.  

      The polyculture of different species of fish is an accepted 

practice to promote fish production in India. The studies on 

digestive proteases of several species helped in the development 

of cost effective diets for their intensive farming [2, 3, 4] and the 

matching of an artificial diet to their nutritional needs [5]. The 

understanding of the functional properties and optimal conditions 

for hydrolysis of nutrients by digestive enzymes in fish will 

facilitate a more precise measurement of nutrient digestibility by 

a particular species. Fish can vary their feed from plankton in the 

summer to fish in the winter, occasionally even exploiting the 

bacteria and algae of the water as a source of food [6]. Digestive 

tissues are notoriously plastic in their responses to dietary change 

[7]. Albeit of the food habit, the adaptations of the digestive 

system of different fish species exhibit closer correlation with 

their diet than on their microenvironment and taxonomic 

category [8]. Several researchers identified variations in gut 

morphology in response to fasting, increases in food intake and 

changes in diet [7, 9]. Thus, diet is a strong predictor of both 

intra- and inter-specific variation in the intestinal length, 

indicating that fish adjust their phenotype to balance nutritional 

needs against energetic costs [10]. Therefore, it is necessary to 

analyze some morphometric parameters of the digestive tract, 

such as intestinal coefficient, digestive somatic index, and 

hepatosomatic index of the selected teleosts. The aim of the 

present work is to study about the acid protease, amylase, lipase 

and total alkaline protease digestive enzymes of Etroplus 

suratensis and to compare with that of Oreochromis 

mossambicus in order to increase our knowledge on the digestive 

physiology of these cichlid species and gain information 

concerning its nutrition. 

 

II. MATERIALS AND METHODS 

Fish and preparation of crude enzyme extract  

      Experimental fishes of almost similar size (10-12cm) have 

been collected from the Fisheries station, Kerala University of 

Fisheries and Ocean Studies, Puthuvyppu, India. The fishes were 

acclimated to laboratory condition for a week. A commercial diet 

with known proximate composition has been given ad libitum. 

The fishes were starved for approximately 12 h prior to 

sampling, subsequently killed by cold shock, and dissected 

immediately. Among bony fishes, the pancreatic tissue is usually 

diffused in or around the liver [11]. The exocrine pancreatic 

tissue of O. niloticus has a diffused distribution in the hepatic 

parenchyma and is separated from the hepatocyte cords by means 

of thin septa of connective tissue [12]. Thus, in the present study 

the whole liver consisting of diffused pancreatic tissue 

(hepatopancreas) and the stomach was taken the as digestive 

organ. The stomach contents were squeezed out and rinsed with 

cold distilled water to remove feed remnants. Since intestine of 

tilapia and pearlspot lacked visually distinct regions, they were 

E  
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divided into three segments of equal length and designated as 

anterior, middle and posterior intestine without squeezing or 

rinsing. Ten percent (w/v) tissues homogenate was prepared in 

cold Tris–HCl 50 mM buffer pH 7.2 using an electric 

homogenizer (KEMI Model No: KHH 1), in ice-cold condition. 

The homogenate was then centrifuged at 4°C at 10,000g for 10 

min. The supernatant containing the enzymes was stored at -20
0
C 

until the analysis.  

 

Methods 

      The tissue homogenates were purified by Trichloroacetic acid 

(TCA) precipitation and the precipitate of soluble protein was 

dissolved in 0.1M NaOH. The soluble protein content of enzyme 

extract was measured in comparison with BSA standards [13] by 

using Hitachi-2900 UV-Visible spectrophotometer. 

a) Acid Protease 

      Pepsin like acid protease was determined by Anson’s method 

[14] and the specific enzyme activity is expressed in Anson Unit.  

b) Total alkaline protease 

      The total alkaline protease was estimated by using Casein as 

substrate [15]
 
with a slight modification in tris buffer pH as 8. 

Briefly, 50µl of homogenate was mixed with 0.1M Tris buffer 

pH-8 having 20mM CaCl2 and preincubated for 5 minutes at 

37
0
C and mixed thoroughly with 1% substrate solution. The 

reaction was stopped by adding 12% ice cold TCA and tyrosine 

in the supernatant was measured at 280nm after centrifugation at 

8000 rpm for 15 min. The homogenate was added to the blank 

tubes at the end of the incubation after adding the TCA. L-

tyrosine was used as a standard, and one unit of enzyme activity 

(U) is defined as the amount of enzyme needed to catalyze the 

formation of µM of tyrosine/min/ ml of homogenate at 37
0
 C. 

The specific activity is expressed as U/mg protein. 

c) Lipase 

      Lipase was estimated spectrophotometrically by hydrolysis of 

p-nitrophenyl palmitate using a modified method based on that of 

Winkler and Stuckmann [16]. 50µl of 20mM p-nitrophenyl 

palmitate was mixed with 20mM Tris buffer (pH-8) containing 

20mM CaCl2, 5mM sodium cholate and 0.01% gum Arabica. 

50µl of tissue homogenate was added to this reaction mixture 

and incubated for 10 minutes. The p-nitro phenol liberated was 

read at 410nm against a reagent blank. 

d) Amylase  

      The reducing sugars liberated by the action of alpha- amylase 

on starch was estimated by Somogyi–Nelson method using 3,5-

dinitrosalycylic acid (DNSA) [17]. One unit of activity (U) is 

defined as the amount of enzyme able to produce 1 mg of 

maltose/min/ml of homogenate at 37
0 

C. The specific activity is 

expressed as U/mg protein. 

Zootechnical indices 

      The indices are calculated as following 

      Digestive somatic index (DSI) = (Digestive tract 

weight/Body weight) X 100 

      Hepatosomatic index (HSI) = (Hepatopancreas weight/Body 

weight) X 100 

      Intestinal coefficient = Digestive tract length/Total fish 

length 

Intestinal to Standard Length ratio = Total gut length/ Standard 

length 

 

III. RESULTS 

      Pepsin like acid proteases activity has been observed all 

along the digestive tract of both E. suratensis and O. 

mossambicus (Fig. 1). Considerably high acid protease activity 

has been established by O. mossambicus than that of E. 

suratensis and the activity decreases gradually towards the 

posterior part of the intestine. In comparison with stomach acid 

protease activity in E. suratensis approximately two-fold increase 

has been observed in O. mossambicus. Comparatively low alpha 

amylase activity is shown by the E. suratensis and the enzyme is 

distributed almost equally through out the intestinal segments in 

both the species. However, the middle intestine showed an 

increased alpha amylase activity (Fig. 2). Very low alkaline 

protease activity is found in the stomach of both the fishes. The 

enzyme activity diminishes intensively at the posterior intestine 

in O. mossambicus but in E. suratensis the activity extends until 

the end of digestive tract (Fig.3) and the posterior part showed its 

maximum activity. The present study shows that lipase is one of 

the prominent digestive enzymes in O. mossambicus with a 

remarkable specific activity throughout the digestive tract (Fig. 

4). Very low activity of stomach lipase is shown by E. suratensis 

(Fig. 4) compared to O. mossambicus. The results have been 

expressed as bar diagrams that represents mean ± standard 

deviation. Each set of bars values with different lower case 

letters vary significantly (p<0.05) in each tissue on the two 

different species (One-way ANOVA). 

      The average length and weight of fishes showed very good 

correlation (0.99) in the case of E. suratensis but in the case of O. 

mossambicus it is not that good (0.73) (Table 1).  O. 

mossambicus has a higher index for DSI, HSI, Intestinal 

coefficient and gut Vs standard length ratio than that of E. 

suratensis (Table 1). 

 

IV. DISCUSSION 

      Etroplus suratensis is the prime among the cichlids 

indigenous to peninsular India and Srilanka. It is one of the most 

popular and promising species for aquaculture in India because 

of its high market demand and large size. With the flourishing of 

backwater tourism in Kerala, the demand for Pearl Spots has 

been on the increase. However, this species is facing serious 

diminution in its natural habitats owing to unrestrained 

exploitation and challenge by invasive species like tilapia.  The 

general trend to exploit the most valuable species increased the 

threat in its maximum. It is highly nutritive, besides a good 

amount of meat, pearlspot include protein (16.74 %), lipids (1.15 

%), carbohydrates (2.43 %), moisture (78.55%), Zn (83.04μg/g), 

Mn (39.44μg/g), Mg (1.15mg/g), Co (8.56μg/g), Cr (33.96μg/g), 

Cu (24.92μg/g), Fe (566.40μg/g), Cd (1.12μg/g) and Ni 

(2.64μg/g) [18]. Experimental information on the metabolic and 

digestive enzyme profile of Pearl Spot is inadequate for the 

formulation of efficient compound feeds.  

      Distribution and activity of intestinal digestive enzymes 

along the intestinal tract varies with feeding habit and intestinal 

morphology [19-22]. The reports on digestive physiology of E. 

suratensis were very limited. In Chinook salmon, weight gain 

was found to be positively correlated with the ability of the 

digestive enzymes to hydrolyze diets [23]. In this study, it is 
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found that proteases are very prominent in both stomach and 

intestinal segments and they are widely distributed though out 

the alimentary canal. Various studies on other fish digestive 

secretions have shown the occurrence of acid proteases that have 

high activity in the acidic region in the stomach and alkaline 

proteases acting actively in alkaline pH region in the intestine 

[24, 25]. Proteolytic activities at low pH have also been reported 

in species with prominent stomach region and a high pepsin 

secretion such as eel, tilapia, salmon, sea bass and trout [25, 26, 

27, 28, 29]. Pepsin has been identified as the first proteolytic 

enzyme acting in fish digestive tract as a major acidic protease 

[20, 30]. Pepsin, a member of the aspartic endopeptidase family, 

has been identified in several species [23]. In the present 

examination, the acid protease such as pepsin is found to be 

present in all segments of the alimentary tract of both E. 

suratensis and O. mossambicus. It has been revealed that the 

peptic digestion in Tilapia nilotica is absent [31].  However, in 

the natural physiology of digestion, the acid protease will not be 

active in the intestinal segments due to the neutralization of 

acidic condition by the action of bile. For proper utilization of 

proteins, tilapia requires a highly acidic medium to enable 

biochemical digestion of protein due to thin stomach walls when 

compared to fishes with muscular stomach like African catfish, 

which relies more on mechanical breakdown of nutrients and 

possesses lower pepsin secretion [32]. 

      After gastric digestion, the protein digestion is completed by 

the basic proteases of intestinal and pancreatic origin. A high 

activity of basic protease enzyme activity is observed in both 

species. Enzymes such as trypsin, chymotrypsin, collagenase, 

elastase, and carboxypeptidase have been characterized in 

different types of fish [33, 34]. Precursor zymogens of the 

alkaline proteases are secreted by pancreas [35]. High protease 

activity by intestinal extract at different alkaline pH range has 

been shown by different researchers in various species like carp 

[26], rainbow trout and Atlantic salmon [28], halibut and turbot 

[4], striped and European sea bass [33], sea bream and dentex 

[3], goldfish [36] and discus fish [24]. It provides evidence for 

the presence of minimum two major groups of alkaline proteases 

with different optimum pH. The E. suratensis has a short and less 

coiled intestine and the alkaline protease activity that gradually 

increases along the digestive tract reaches its maximum at the 

posterior intestine. O. mossambicus has a highly coiled, thin and 

elongated intestine with a maximal activity at the middle 

segment. 

      In comparison to proteases, knowledge about carbohydrases 

and lipases are still lacking in many species, despite the reported 

importance of these enzymes [36]. Various workers have 

demonstrated that amylase activity is greater in omnivorous and 

herbivorous fish than in carnivorous fish [36, 37, 38]. Low or 

moderate amylase activities have been reported in other 

carnivorous species [39]. Comparatively a lower activity of 

amylase is detected in the stomach in this study and it has 

previously been suggested that the presence of amylase in 

stomach could be due to some exogenous contamination from 

intestinal activity [25, 32]. In the natural environment, 

carbohydrates are indeed more predominant than protein. Thus, 

there is possibility of carbohydrate digestion beginning from the 

stomach [20, 39]. The neutralization of chime by bile may not be 

complete before it reaches the middle intestinal segment and this 

could be the reason for a slightly increased alpha amylase 

activity in that segment.  

      A comparative study of the activity of digestive proteolytic 

enzymes and amylase could reveal the capacity of different 

species to use protein and carbohydrates [36]. It was adumbrated 

that changes in digestive enzyme activity could be affected by 

feeding behavior and biochemical composition of food [40].  The 

adaptations of the digestive system of different species exhibit 

closer correlation with their diet rather than on their taxonomic 

category [8]. Antithetically, there are studies on the phylogeny 

which influences the pattern of amylase activity more than that 

by diet in prickleback fishes [41]. Earlier reports on E. suratensis 

indicated that the young ones of this species are herbivores [42, 

43]. It has been observed that though it feeds on micro and macro 

vegetation, invertebrates such as insect larvae, bivalves, mysids 

and decayed organic matter are mainly consisted in its food [42, 

43, 44, 45]. Carbohydrases and proteolytic activities were higher 

in the detritivore compared to the omnivorous and carnivorous 

fishes [46]. In contrary, the present study obtained comparatively 

higher α-amylase and both acid and alkaline protease activity in 

O. mossambicus than that of E. suratensis. 

      The carnivorous fishes have higher lipase activity compared 

to herbivorous and omnivorous fishes
 
[30, 47] and it is attributed 

by the higher consumption of fat rich food by carnivorous fishes 

[35]. The lipase is not necessarily produced by the pancreas but 

is a property of hepatic tissue [6]. Lipolytic activity in fish is 

generally higher in the proximal part of the intestine and the 

pyloric caeca, if present. It can extend up to the lower parts of the 

intestine with the activity decreasing progressively. Low lipolytic 

activity has also been found in the stomach of several fishes but 

the physiological significance of gastric lipolytic activity in fish 

is unclear [48]. The pancreas or hepatopancreas is generally 

considered as the major source of digestive lipase enzymes in 

fish as it is in mammals [37, 49]. The lipolytic activity found in 

stomach is different from that of pancreatic origin, suggesting 

that stomach may be a source of lipases, and the intestinal flora 

also contributes lipolytic activities in the digestive tract of fish 

[48]. In the present study O. mossambicus possesses a high 

profile of lipase activity. It should be helpful in the effective 

digestion of lipids available in the various feeds of plant or 

animal origin. Comparatively a low lipase profile has been 

exhibited by E. suratensis.  The anterior and middle part of both 

the fishes showed the most intense activity of lipase similar to 

the results similar to previous studies [30]. 

      In teleosts, the gastrointestinal tract morphology generally 

shows specific variations with respect to diet, feeding habit 

phylogeny, body shape, and features that reflect functional 

differentiation [49, 50]. In the present study, O. mossambicus has 

a higher index for DSI, HSI, intestinal coefficient and gut Vs 

standard length ratio than that of E. suratensis indicating higher 

digestive and metabolic capability. The fast growth and attaining 

of maturity of O. mossambicus can be explained from the 

differences in digestive indices. In addition, there is a correlation 

between the structure of the digestive apparatus and the feeding 

habit of fishes [51, 52]. It is commonly emphasized that 

herbivore and detritivore fish species tend to have longer, thinner 

and narrower intestines than carnivores [37, 51]
 
and the intestine 

of omnivorous species have an intermediate length [52]. 
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V. CONCLUSION 

      The comparative study on digestive enzymes such as acid 

and alkaline protease, amylase and lipase activity in E. suratensis 

and O. mossambicus, shows that O. mossambicus would digest 

the dietary proteins and fats better than E. suratensis and its 

amylase pool would enable this fish to digest carbohydrates at 

herbivorous levels. When compared, O. mossambicus exhibit the 

omnivorous gut characteristics like long and highly coiled 

intestine, but E. suratensis has a short intestine. The knowledge 

about the digestive enzymes and digestive capabilities would be 

advantageous for diet manufacturing, as carbohydrates could be 

added at a greater proportion than protein and thereby save on 

feed manufacturing costs. In turn, the higher proportion of 

protease enzymes and amylase with respect to lipase in pearlspot 

may help to reduce the fat content in feed, thereby increase in 

shelf life of artificial feed for this species. This knowledge will 

be helpful to understand the competitive feeding strategies of 

native and alien species. 
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Table 1:    Length-Weight relationships and digestive indices of Etroplus suratensis and Oreochromis mossambicus 

 

            TL                     SL                TW            COR        TGL                TGW              HW             SW            DSI                       HIS               IC                        Gut Vs SL Ratio 

E. suratensis         11.950±1.31     9.333±1.0     42.167±14.89    0.99      41.167±5.74     0.37±0.06     0.613±0.42     0.165±0.03     0.956±0.307a       1.332±0.475a        3.445±0.303a            4.411±0.391a 

O. mossambicus    11.283±0.64    8.833±0.41   21.19±2.58        0.73      65.50±21.64      0.977±0.24   0.305±0.14    0.133±0.05      4.584±0.874b       1.475±0.701a          5.755±1.61b                 7.353±2.11b 

 
TL- Total Length, SL- Standard Length, TW- Total Weight, COR-Correlation between Total length and Total weight, TGL- Total Gut Length, TGW- Total Gut Weight, HW- 

Hepatopancreas Weight, SW- Stomach Weight, IC- Intestinal coefficient. Length was measured in centimeter and weight in grams and they were reported as mean ± Standard 

deviation (SD). Digestive somatic index (DSI), Hepato-somatic index (HIS), Intestinal coefficient and Gut Vs Standard Length Ratio were reported as mean ± SD. On each 

columns values with different lower case letters vary significantly (P<0.05) in each tissue on the two different species (One-way ANOVA) 
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Distribution of Acid Proteases
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Figure 1: Distribution of acid protease along the digestive segments of E. suratensis and 
O. mossambicus 
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Distribution of alpha-Amylase
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Figure 2: Distribution of alpha-amylase along the digestive segments of E. suratensis and 
O. mossambicus 
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Distribution of Total Alkaline Protease
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Figure 3: Distribution of total alkaline protease along the digestive segments of 
E. suratensis and O. mossambicus 
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Distribution of Lipase
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Figure 4: Distribution of lipase along the digestive segments of E. suratensis and 
O. mossambicus 
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Abstract- The right alternative law implies the left alternative 

law in loop rings of characteristic other than 2. We show that 

there exists a loop which fails to be an extra loop, even though its 

characteristic 2 loop rings are right alternative. 

 

Index Terms- Alternative loop, extra loop, inverse property, 

alternative ring, alternative loop ring. 
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I. INTRODUCTION 

hroughout this paper (L, ·) always denotes a loop, with 

identity element e and (R, +, ·) always denotes an 

nonassociative commutative ring, with identity element 1 ≠ 0. 

Then RL denotes the loop ring constructed from R and L. 

Elements of RL are represented by finite formal sums of the form 

∑i < n ai  xi, where the xi are elements of L and the ai are elements 

of R. The sum and product operations on RL are defined in the 

obvious way. Then 1e is the identity element of RL. For more 

details, background information, and references to the earlier 

literature see the survey by Goodaire and Milies [1]. We note that 

L is embedded in to RL via the map x→1x; we usually write the 

element 1x simply as x. In this paper we would like to focus on 

right alternative law ((x y)y = x(y y)) and the left alternative law 

((y y)x = y(y x)). The right alternative law in RL is precisely more 

efficient over the right alternative law in L. 

      In the case that L is finite; Theorem 2 was proved by Chein 

and Goodaire [7]. Their proof relied on structure theorems of 

Bruck and Albert which are false for infinite L. Goodaire and 

Robinson [2 and 3] showed that the assumption in the theorem 

that R satisfies 1 + 1 ≠ 0 cannot be dropped.  

Actually, in the study of alternative laws in loop rings RL, only L 

is relevant, by the following result from [7]: 

 

REMARK :  RL is associative iff L is associative. 

 

 

THEOREM 1: A loop L is an RA loop if and only if L is not associative and has the following properties: 

i)  if three elements of L associative in some order, then they associate in all orders; 

ii) if g, h, k  L do not associate, then g  kh = gh  k = h  gk. 

 

      PROOF : First, suppose that L is an RA loop and R is some ring of characteristic different from 2. Since L   RL and RL is an 

alternative ring, statement (i) holds by the Generalized Theorem of Artin [5]. To obtain (ii) let g, h and k be three elements of L which 

do not associate and put x = h + k, y = g in the right alternative identity,  yx  x = yx 
2
. We obtain gh  h + gh  k + gk  h + gk  k = gh 

2
 

+ g  hk + g  kh + gk 
2
 and since gh  h = gh

2
 and gk  k = gk 

2
, gh  k +  

gk  h = g  hk + g  kh. Because char R ≠ 2, gh  k is in the support of the left side and thus in the support of the right. So, if gh  k ≠ g  

hk, then gh  k = g  kh. Similarly, by considering the left alternative identity, we obtain gh  k =  

h  gk. 

      Conversely, suppose that L is a loop which satisfies statements (i) and (ii) of the theorem. Let R be a commutative and associative 

ring with unity. For x = ∑αg g and y = βg g in RL, yx  x  yx 
2
 is a linear combination of terms of the form gh  k  g  hk. If h = k, then 

gh  h = g . hh by associativity or (ii), so yx  x  yx 
2
 reduces to a sum of terms of the form (gh  k    g  hk) + (gk  h  g  kh) with h ≠ 

k and this is 0 by (i) and (ii). This shows that the right alternative identity holds in RL. The left alternative identity follows in a similar 

way. 

 

COROLLARY 1: An RA loop is an extra loop. 

      PROOF: Let L be an RA loop. If x, y and z are three elements of L which associative, then, by Moufang’s Theorem, these 

elements generate a group, so (xy  z)x = x(y  zx) is clear. If x, y and z do not associative, then neither do  

(xy  z)x = x(y  zx) is clear. If x, y and z do not associative, then neither do xy, z, x (again by Moufang’s Theoram), so (xy  z)x = (x y)(x 

z) by Theorem 1 and, since x, y, xz do not associate, (x y) (x z) = x(xz  y). Repeated use of Theorem 1 gives xz  y = z  xy = zy  x = y  

zx and so, again (xy  z)x = x(y  zx). 

 

      We begin by eliminating the rings from the theory of loop rings. Lemma 1 almost does that, since it expresses right alternativity in 

RL just in terms of elements of the form 1x (which, recall, we are writing as x). The material through Lemma 2 is from Chein and 

Goodaire [7]. 

LEMMA 1 : RL is right alternative iff L is right alternative and RL satisfies 

 x(y z) + x(z y) = (x y)z + (x z) y for all x, y, z  L. 

T 
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      PROOF : If RL is right alternative, then L is trivially also right alternative, but also RL must satisfy x (y y) = (x y) y for any x, y  

RL. Linearization of this gives x (y z) + x (z y) = (x y) z + (x z) y. Conversely, assuming this equation and the right alternativity of L, it 

is easy to verify x (y y) = (x y) y.        □ 

      Now, if p, q, r, s are arbitrary elements of L, the equation p + q = r + s cannot hold in RL unless p = r and q = s or p = s and q = r, 

except in the case that R has characteristic 2, in which case there is also the possibility that p = q and r = s. Applying this observation 

to the result of the above Lemma 1, the alternative law in RL reduces to a Boolean combination of equations in L as follows: 

 

DEFINITION: In any loop, define the properties A(x, y, z), B(x, y, z) and C(x, y, z) by: 

A(x, y, z) is x (z y) = (x z) y. 

B(x, y, z) is x (z y) = (x y) z. 

C(x, y, z) is (x y) z = (x z) y. 

 

LEMMA 2: For any R and L: 

     If 1 + 1 ≠ 0 in R then RL is right alternative iff for all x, y, z in L, either A(x, y, z) or B(x, y, z) holds. 

     If 1 + 1 = 0 in R then RL is right alternative iff L is right alternative and for all x, y, z in L either A(x, y, z) or  

B(x, y, z) or C(xy, y, z) holds. 

 

PROPOSITION 1: For any L: 

      RL satisfies the right alternative law for some R of characteristic = 2 iff RL satisfies the right alternative law for all R of 

characteristic = 2. 

      RL satisfies the right alternative law for some R of characteristic ≠ 2 iff RL satisfies the right alternative law for all R of 

characteristic ≠ 2. 

      This follows immediately from the fact that one can express the right alternativity of RL by a Boolean combination of equations in 

L; there is one Boolean combination for the characteristic = 2 case and another for the characteristic ≠ 2 case; see [7] and Lemma 2 

above. 

Proposition 1 is immediate from Lemma 2. Note that both A(x, y, y) and B(x, y, y) reduce to x (y y) = (x y) y, so that we do not have to 

postulate the right alternativity of L in the characteristic ≠ 2 case.  

 

LEMMA 3: For any R of characteristic other than 2 and any L, RL is right alternative iff for all x, y, z in L, we have: 

       1. x(y z) = (x z)y 

       2. x(z y) = (x y)z 

 

      PROOF : Write A(x, y, z) as P1(x, y, z) and B(x, y, z) as Q1(x, y, z). Then by the previous Lemma, RL is right alternative iff for i, j 

= 1, 2 we have Pi (x, y, z) or Qj (x, y, z) for each x, y, z  L. But, by remaining the variables, these two statements reduce to just (1) and 

(2).      □ 

      We turn now to the proof of theorem 2. If L is a loop with product ‘·’, let L
op

 denote the opposite loop,  

(L, o), defined by defined by x oy = y · x. But, if R is a non-associative ring, we let R
op

 denote the ring (R,+); R and R
op

 have the same 

+ operation. Now, in forming our loop rings, R was always commutative, so (RL)
op

  R(L
op

). Clearly, RL is left alternative iff (RL)
op

 is 

right alternative, so we shall be done if we can show that RL  (RL)
op

, which in turn will form L   L
op

. 

      To prove L   L
op

, denote an inverse map, i(x) by x · i(x) = e; equivalently, i(x) = x/e. Just by the loop properties, i is a bijection 

from L on to L. We shall prove that i(x · y) = i(y) · i(x), so that i is an isomorphism from L on to L
op

. In hindsight, this is not surprising, 

since the theorem implies that L is Moufang and hence satisfies the inverse property. So, we proceed with a few Lemmas about i(x). 

 

LEMMA 4: If RL is right alternative and R has characteristic other than 2, then i(x)   x = e for all x  L. 

      PROOF : Fix a and let b = i(a) so that a b = e and assume b a ≠ e. Then fix c such that c a = e; so b ≠ c. We shall derive a 

contradiction by using (1) and (2) of Lemma 3. 

First, we have c (a b) = c ≠ b = (c a) b. Applying (1) we get  

c (a b) = (c b) a, so (c b) a = c        …  (i) 

Applying (2) we get c (b a) = (c a) b, so c (b a) = b      … (ii) 

Applying (i) and the right alternative law (c b) a
2
 = e      … (iii) 

Applying (1), we have c (b a
2
) = (c a

2
) b. But by (iii), right alternativity and the definitions of  

b and c, both equations simplify to c (b a
2
) = e      … (iv) 

Applying (1) again c ((b a) a) = (c a)(b a). But by right alternativity, (iv), (ii) and the definition of both equations simplify to b a = e, a 

contradiction. 

So, we have i(x) · x = x = x · i(x) = e, which immediately implies i (i(x)) = x.      □  

 

LEMMA 5: If RL is right alternative and R has characteristic other than 2, then (y · i(x)) · x = y for all x, y  L. 

PROOF : Apply (2) of Lemma 3 to get  y · (x · i(x)) = (y · i(x)) · x this implies (y · i(x)) · x = y.     □ 
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LEMMA 6: If RL is right alternative and R has characteristic other than 2, then i(x) · (x · y) = y for all x, y  L. 

      PROOF : Fix any a, b L and let   = i(a) so a  =  a = e. We assume (a b) ≠ b and derive a contradiction. 

Applying (2) of Lemma 3 to get (b a) = ( a)b which implies (b a) = b (since (a b) ≠ b). 

Applying (2) again, a((b a) ) = (a )(b a). Using (b a) = b and Lemma 5, both these equations reduce to b a = a b, so that we have 

(a b) = b, a contradiction.      □      

 

      THEOREM 2 : Suppose that RL satisfies the right alternative law and R satisfies 1 + 1 ≠ 0. Then RL (and hence also L) satisfies 

the left alternative law. 

      PROOF : For any x, y  L, we have by applying Lemmas 6, 5, 5 in that order, i(x y) · [(x y) · i(y)] = i(y) and then  

i(x y) · x = i(y), and then i(x · y) = i(y) · i(x) which, as remarked above, is sufficient to prove the theorem.       □ 

 

EXTRA LOOPS 
      As pointed out in the introduction, Goodaire and Robinson [2 and 3] showed that Theorem 2 can fail if R has characteristic 2. 

Their examples all satisfied the right extra identity, (xy · z)x = x(y · zx) and they ask whether this is necessary. That may seem 

plausible, since if RL is both left and right alternative, then regardless of the characteristic, L satisfies the Moufang identities, which 

imply the Extra identity. However, it turns out that right alternativity alone of RL does not even imply the special case of the Extra 

identity when x = y = z - namely, x
2 

x = x x
3
. Note that right alternativity does imply that x

2 
x = x x

2
, so the notation x

3
 is unambiguous. 

Note also that left alternativity of L then fails in our example, since otherwise x
3 
x = (x

2 
x) x = x

2 
x

2
 = x (x x

2
) = x x

3
. 

 

      THEOREM 3: For each n ≥ 3, there is a loop L of size 2n such that RL is right alternative whenever R has characteristic 2, but L 

does not satisfy x
3 
x = x x

3
. 

      PROOF : As a set, let L be {j : 0 ≤  j  2n}. On this set + will always denote addition modulo 2n. Let φ be a permutation of the set 

of odd elements, {2i + 1: 0 ≤ I  n}. Given φ we define the operation ‘o’ on L by letting  

x o y be x + y unless x, y are both odd, in which case we let x o y = x + φ(y). We shall show that for some choices of φ, (L, o) satisfies       

the theorem. 

      First, using the fact that φ is a permutation, it is easy to see that (L, o) is a loop, with identity element 0. 

      Next, note that L is right alternative, since for odd y, we have x o (y o y) = x + y + φ(y) = (x o y) o y, while for even y, we have x 
o (y o y) = x + y + y = (x o y) o y. 

      Whenever x is odd x
3 
x = 2x + 2 φ(x), while x x

3
 = x + φ(2x + φ(x)). We can make these differ for x = 1 by letting φ(1) = 1 and φ(3) 

≠ 3. 

             Finally, to prove RL is right alternative, we apply Lemma 2 and show and that at least one of A(x, y, z),  

B(x, y, z), C(x, y, z) holds for x, y, z  L. We consider the possible cases for x, y, z. 

            If at least two of x, y, z are even, then all possible associations and commutations of  

x o y o z evaluate to x + y + z, so that A(x, y, z), B(x, y, z), C(x, y, z) all hold. 

             If x, y, z are all odd, then x o (y o z) = x + y + φ(z) = (x o z) o y and x o (z o y) = x + z + φ(y) = 

(x o y) o z, so that B(x, y, z) holds. 

             If x is even and y, z are odd, then x o (y o z) = x + y + φ(z) = (x o y) o z and x o (z o y) = x + z + φ(y) =  

(x o z) o y so that A (x, y, z) holds. 

             If y is even and x, z are odd, then x o (y o z) = x + φ(y + z) = x o (z o y) and (x o y) o z = x + y + φ(z) =  

(x o z) o y, so that C(x, y, z) holds. Likewise, C(x, y, z) holds in the remaining case, where z is even and x, y, z are odd. 
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Abstract- The main aim of the present investigation is to 

determine the Moisture Content, Total ash, Acid insoluble ash, 

Water soluble ash, Alcohol soluble Extractive value and 

proximate analysis of Persea americana & Actinidia deliciosa 

fruit. The fruit samples were shade dried, powdered and used for 

further analysis. The phytochemicals were studied using the six 

different solvents extracts such as aqueous, ethanol, ethyl acetate, 

chloroform, petroleum ether and methanol. Among them 

aqueous, ethanol, ethyl acetate extract has shown the presence of 

potential components which act as antioxidants. 

 

Index Terms- Total ash, Water soluble ash, Alcohol soluble, 

Phytochemicals, Proximate analysis. 

 

I. INTRODUCTION 

he plant phytochemical is a natural bioactive component 

which serves as nutrients and dietary fiber to protect against 

diseases. They in turn activate antioxidant defenses, signal 

transduction pathways, gene expression, multiplication of cell 

and differentiation (Mandel et al., 2005). The fruit and vegetable 

consumption reduces the lowered incidence of degenerative 

disease including cancer, heart disease, inflammation, arthritis, 

immune system decline, brain dysfunction and cataracts (Ames, 

1983; Gordon, 1996; Halliwell. B, 1996). 

       Persea americana belongs to a Lauraceae family, commonly 

known as avocado. The Leaf extracts have been employed as 

antibiotics, treatments for hypertension, diarrhoea, sore throat 

and regulate menstrual cycle. (Craignil 1984; Crisi and Belsito 

1995). They also  possess anti-inflammatory and analgesic 

activities (Adeyemi et al., 2002).The seeds extracts were used to 

treat diarrhea, dysentery, toothache, intestinal parasites, skin 

treatment .(Lopez et al., 1996; Roger, 1999). The antioxidant 

activity and phenol content of the avocado seed was found to be 

70% (Song and Barlow, 2004). The fruit is low in simple sugars 

and contains appreciable levels of dietary fibers (Bergh, 1992). 

The fruits extracts reduces fat absorption, constipation, lower 

glycemic index and plasma insulin levels, microbial proliferation 

and controls plasma cholesterol (Kritchevsky et al., 1995). It is 

involved in regulation of normal intestine performance, risk 

factors for diabetes, obesity, gall stones, hyper cholesterolemia 

and heart diseases (Gray, 1995). 

       Actinidia deliciosa commonly known as Kiwifruit, belong to 

the family Actinidiaceae and are distributed throughout the 

world, especially in eastern Asia. Traditionally they have been 

used to treat different cancers, including those of the digestive 

system (Ye. M.H, 1979; Zhi C.J 1980). They are rich in bioactive 

compound polyphenols (Park et al. 2006).  It contains glucose 

and fructose and low amount of sucrose (Nishiyama, 2007). It 

lowers blood triglycerides and prevents atherosclerosis and other 

diseases (Motohashi et al., 2002; Duttaroy and Jorgensen 2004). 

The present investigation was aimed to study the 

pharmacological properties of the Persea americana & Actinidia 

deliciosa fruit by physico chemical and preliminary 

phytochemical analysis. 

 

II. MATERIALS AND METHODS 

A. Collection and processing   

       Edible fresh fruit materials of Persea americana and 

Actinidia deliciosa were procured from the Supermarket, 

Chennai, and authenticated by Dr. J. Jayaraman, Director, Plant 

anatomy Research Centre, West Tambaram. The fruits were 

thoroughly washed and remove the peel of both Persea 

americana and Actinidia deliciosa (with seeds) were shade dried, 

finely powdered and used for the physico chemical analysis, 

proximate analysis. To study phytoconstituents about 50gm of 

fresh fruits were minced and defatted using 50 ml of ethanol & 

distilled water at room temperature (27°C) at an atmospheric 

pressure for 3 days by shaking at 100rpm /min speed. The extract 

was filtered, concentrated and used to determine the quantitative 

analysis.  

B. Physico chemical analysis 

Determination of Moisture content: 

        5 gm of powdered fruit samples were transferred in to a 

Petri dish and the contents were distributed evenly about 7 .5 cm 

in diameter and to a depth of 2.5 cm. The tarred samples were air 

dried in an oven at 105
0
 C for 5 to 6 hours, kept in desiccators (to 

cool) and weighed at different time intervals until a constant 

weight was obtained. The processes were repeated until the 

difference in two successive weights are less than 1 mg. The 

difference in weight after drying and initial weight is the 

moisture content. Respective moisture content (%) for the 

samples was calculated. 

 

Total ash value: 

       About 5gm of powdered fruit samples were tarred in a 

crucible and incinerated at 550 ± 10°C in muffle furnace until 

free from carbon. The crucible was cooled and weighed. The 

process were repeated and weighed until the difference between 

two successive weighing is less than 1 mg and recorded the 

T 
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lowest weight. Percentage of total ash was calculated with 

reference to air-dried substance. 

 

Acid insoluble ash: 

       Ash obtained from total ash was boiled in 25ml of 2N HCl 

for 5 minutes by covering the Silica dish with a watch glass to 

prevent spattering. Then the filtrates were filtered using ash less 

filter paper. The filter paper was transferred into a silica dish and 

incinerated at 550°C for 2 hours in muffle furnace until free from 

carbon.  Percentage of acid insoluble ash was calculated with 

reference to air-dried substance. 

 

Water soluble ash: 

       Weighed 5 gm of powdered fruit samples were dissolved in 

about 200 ml of distilled water and connected to reflux condenser 

for 1 hour over low flame with occasional mixing. The samples 

were later cooled and filtered in a Whatman No 1 filter paper. 

The filter paper was washed and tarred in an aluminum dish. 

Evaporate on a steam bath and transfer to 100°C air oven and dry 

for 2 hours. Samples were dried again for 30 minutes, cooled in 

desiccators and weighed. The experiment was repeated twice, 

and the average value was taken (Handbook of Food Analysis, 

1984). 

 

Alcohol soluble extraction: 

       5 gm of powdered fruit samples were macerated with 100 ml 

of alcohol in a Stoppered flask with frequent shaking during first 

6 hrs and allowed to stand for 18 hrs. It was filtered after 24 hrs. 

25 ml of the filtrate was evaporated in a tarred dish at 105°C and 

weighed. Alcohol soluble extractive values were calculated. The 

experiment was repeated twice, and the average value was taken 

(WHO, 1998). 

 

C. Proximate analysis 

 Estimation of Carbohydrate  

       100 mg of the fruit samples were weighed and hydrolyzed 

with 5 ml of 2.5 N Hydrochloric acid, cooled at 37º C and 

neutralized with solid sodium carbonate until the effervescence 

ceases. The volume was made up to 100 ml and centrifuged. The 

supernatant was collected and 0.5ml and 1 ml aliquots were 

taken for analysis. Standards were prepared by taking 0.2, 0.4, 

0.6, 0.8 and 1ml of the working standard glucose and the 1ml of 

distilled water served as the blank. 4 ml of anthrone reagent was 

added in all tubes and heated for 8 minutes in a boiling water 

bath. Then cooled rapidly and the readings were taken at 630 nm. 

The carbohydrate content of the fruits was calculated by 

comparing with the standard curve (Hedge and Hofreiter, 1962).   

 

Estimation of Protein: 

       5 g of powdered fruit samples were extracted 3 times with 50 

ml of water by overnight cold percolation method. To 0.5 ml of 

sample, blank and standard taken in duplicate, 0.5ml of alkaline 

copper reagent was added, mixed and allowed to stand 

undisturbed for 10 minutes. Then 2 ml of phenol reagent was 

added to each tube; mixed immediately and placed at room 

temperature for 5 minutes and absorbance of samples and 

standard were taken at 615 nm against blank. The protein content 

of fruits was calculated by comparing with the standard curve 

(Rahuramulu et al., 2003). 

 

Estimation of Fat: 

        5 g of powdered fruit samples were placed in a soxhlet fitted 

with a condenser. 90 ml of petroleum ether (boiling point 40- 60 

°C) was taken in a 150 ml round bottom flask and boiled for 6 

hours. The extract was taken in a pre- weighed conical flask and 

petroleum ether was evaporated on a water bath. The traces of 

petroleum ether were removed using a vacuum pump (AOAC, 

2005). 

 

 

                    Percentage of Fat content =             Weight of petroleum ether extract         X 100 

                                                                                   Weight of the sample taken 

 

Determination of Fiber: 

       About 5 g of moisture and fat free fruit samples were 

weighed, added 200 ml of 0.255 N (1.25% W/V) sulphuric acid, 

boiled for 30 minutes and the volume was kept constant by the 

addition of water at frequent intervals. The mixture was filtered 

and the residues were washed with hot water until it was free 

from acid. To the filtrate then added 200ml of 1.25% sodium 

hydroxide and boiled for 30 minutes. The mixture was filtered 

and the residues were washed with hot water till it was free from 

alkali, followed by washing with some alcohol and ether. It was 

then transferred to a crucible, dried over night at 80-100°C and 

weighed (We). The crucible was heated in a muffle furnace at 

60°C for 2-3 hours. It was cooled and weighed again (Wa). The 

difference in the weights (We-Wa) represents the weight of fiber 

(Raghuramulu et al., 2003). 

 

  Fiber content =   [100-(moisture +fat)]   X (We-Wa) 

                            Wt. of the sample taken 

 

D. Phytochemicals Analysis: 

       The phytochemicals analysis of the fruit samples were 

carried out to identify the constituents, using standard 

phytochemical methods as described by Harbone (1973); 

Sofowora (1993). The screening involves detection of secondary 

metabolites such as flavonoids, alkaloids, tannins, phenols, 

saponins, coumarins, steroids and terpenoids.  

 

III. RESULTS AND DISCUSSION 

       The proximate values such as moisture content, total ash, ash 

insoluble in acid, alcohol soluble extractive, water soluble ash 

were carried out (Table I). The proximate analysis of both the 

samples reveals that the Actinidia deliciosa has higher fat and 

protein content than Persea americana fruit, whereas fiber 

content of both the fruits are equivalent (Table II). Actinidia 

deliciosa contains vitamin-C, Vitamin E, Folic acid and various 

phytochemicals such as anthocyanidins and flavonols (Wills et 

al., 1986; Ferguson and Ferguson 2003). Persea americana are 

rich sources of bioactive phytochemicals (Ding et al., 2007) 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      583 

ISSN 2250-3153  

www.ijsrp.org 

       The preliminary phytochemical screening of different 

solvent extract reveals the presence of phenol, flavonoids and 

alkaloids (Table III, IV). The medicinal values of plant depends 

on the  phytochemicals such as alkaloids, flavonoids, phenolic 

compounds and other nutrients like as amino acid, proteins, 

which produce a definite physiological action on the human body 

( Abhishek B, Avinash .S, 2013) 

 

IV. CONCLUSION 

       The present investigation on proximate analysis has shown 

that both the Persea americana and Actinidia deliciosa fruit has 

potential Chemical constituents. The phenol and flavonoid may 

be the potential chemo preventive and anticancer substances. The 

Fiber content of the both the fruit might contribute to reducing 

the problems due to various diseases of both the fruits. Further 

studies are in progress to quantify and determine the antioxidant 

properties. 

 

Table I. Physico Chemical Analysis 

 

S.No

. 

Parameter Persea americana 

( % W/W) 

Actinidia deliciosa 

( % W/W) 

1.  Loss on drying 7.02± 0.5 19.76±1.0 

2.  Total ash content 2.97±0.1 4.083±0.2 

3.  Acid insoluble ash 2.5±0.1 4.1±0.2 

4.  Alcohol soluble ash 65.33±2.3 78.35±4.8 

5.  Water soluble extract 23.11±1.5 15.33±1.2 

 

Values were expressed as mean ± S.D for 6 different preparations. 

 

Table II.  Proximate Analysis 

 

S.No

.  

Parameter Persea americana (gms)   Actinidia deliciosa (gms) 

1.  Carbohydrate 32.07±2.7 24.71±1.5 

2.  Protein 39.01±2.5 41.14±3.1 

3.  Fat 2.03±0.1 3.593±0.2 

4.  Fibre 3.11±0.2 3.11±0.1 

 

Values were expressed as mean ± S.D for 6 different preparations. 

 

Table III. Phytochemical analysis of Persea Americana 

 

S.No

. 

Parameter Aqueo

us 

Etha

nol 

Ethyl 

acetate 

Chlorofo

rm 

Petroleum 

ether 

Metha

nol 

1. Phenols +++ +++ ++ ++ + ++ 

2. Terpenoids +++ +++ ++ ++ + ++ 

3. Tannins - + + - - ++ 

4. Saponins - +++ + ++ +++ ++ 

5. Flavonoids + +++ ++ ++ +  

6. Steroids ++ +++ ++ + + + 

7. Alkaloids + - ++ - + ++ 

8. Carbohydrates ++ - +++ ++ -  

9. Proteins/Amino 

acids 

++ ++ + + + + 

10. Quinones +++ ++ ++ ++ +++ ++ 

11. Coumarins - +++ - + + - 

 

Where as: 

+++: Strongly present 

++   : Mildly Present 

+     : Present 

 -     : Absent 
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Table IV. Phytochemical analysis of Actinidia deliciosa 

  

S.No

. 

Parameter  Aqueo

us 

Etha

nol 

Ethyl 

acetate 

Chlorofo

rm 

Petroleum 

ether 

Methanol 

1. Phenols +++ +++ ++ + + +++ 

2. Terpenoids +++ ++ ++ + + + 

3. Tannins - + + + - + 

4. Saponins - - - - + - 

5. Flavonoids ++ + ++ + + + 

6. Steroids + + + + + - 

7. Alkaloids ++ ++ ++ + + - 

8. Carbohydrates ++ ++ + + + ++ 

9. Proteins/Amino 

acids 

++ + + + + + 

10. Quinones ++ + ++ + + + 

11. Coumarins + ++ ++ ++ + ++ 

12. Acid ++ ++ + + - ++ 

 

Whereas: 

+++: Strongly present 

++   : Mildly Present 

+     : Present 

 -       : Absent  
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Abstract- The paper proposes a new approach for detecting alive 

human beings in devastating environments using a low cost 

autonomous robot. The proposed alive human body detection 

system uses a specific set of sensors that gives information about 

the presence of an alive human body and a low quality camera to 

acquire a video of scene of the environment. Having detected an 

obstacle or alive human body, the set of sensors trigger the 

camera to show live scene. The video is then displayed on a PC 

or a laptop at base station and processed at MATLAB for further 

analysis. The alive human detection system proposed in this 

paper is highly reliable as it is using a set of sensors for 

detection. The data and information required to be acquired and 

processed for rescue operation are less. So, it is very cost 

effective and faster to be applied in real-time operating 

environment. 

 

Index Terms- autonomous robot, Passive Infrared (PIR) sensor, 

Infrared (IR) sensor, relays and motors 

 

I. INTRODUCTION 

utonomous robotic system is an outstanding innovation of a 

modern technology. It has been able to provide significant 

support to mankind by accomplishing arduous tasks that are 

apparently infeasible for human beings to perform. 

      The proposed embedded robotic system detects alive human 

body in the catastrophic environments which is very helpful for 

rescue operations. Disasters can be of two kinds- natural and 

human-induced. Natural disasters are not under the control of 

human beings. They include earthquakes, floods, storms, 

cyclone, fire etc. Besides natural disasters, an urban area is very 

susceptible human-induced disasters. They include industrial 

accidents, transportation accident, accidents during mining, 

warfare etc. Whatever may be the reason, during such calamities, 

various services are deployed for rescue operations. In order to 

increase the probability of saving lives of the victim, the rescue 

operation needs to be faster. But, sometimes, it is difficult for 

rescue personnel to enter into some parts/areas of the Warfield or 

earthquake affected areas. In such circumstances, mobile robots 

have been proposed to be deployed to help them and to perform 

tasks that can be performed neither by rescue team nor by 

existing tools and techniques since some years. This paper 

proposes a mobile robotic system which will work in disastrous 

conditions. The proposed system uses PIR sensor to detect the 

motion of human body and IR sensor to detect any obstacle on 

the way of robot. Having detected the sign of living humans, the 

system sounds buzzer and the sensors trigger a camera mounted 

on it. The camera captures a video scene of the environment and 

gives information about the status and location of trapped human 

lives. 

      The existing system suffered many problems like high cost to 

set up communication between robot and rescue control unit, 

noisy wireless communication link between robot and control 

unit which ultimately stopped robot to function etc. The proposed 

system is able to solve all these problems.  

 

II. SENSORS USED 

      The proposed system uses various sensors to detect alive 

human reliably. The sensors are placed in the robot moving in all 

the directions to convert the physical quantities like radiations 

from the body, temperature etc which are the basis for alive 

human detection into the signals that are easily read or 

interpreted by remote observer or rescue team. Different types of 

sensors used in the proposed system are: 

 

a. PIR Sensor 

      It is passive infrared sensor which detects the motion with the 

variation of infrared radiation. It consists of multiple facets with 

each part containing Fresnel lens. Fresnel lens condenses light 

providing a large range of IR to the sensor. It provides single bit 

digital output and is compatible with all microcontrollers. The 

motion of injured person can be detected with this sensor. 

 

b. IR Sensor 

      It consists of two sections-transmitter and receiver. 

Transmitter continuously sends the IR signal and receiver 

receives the reflected light from the obstacle. So, it has been used 

as the obstacle detector in the proposed system. To get precise 

output, LM339 comparator has been used. Whenever receiver 

receives reflected IR signal LED glows indicating obstacle is 

detected on its path. 

 

c. Temperature Sensor 

      LM35 has been used as a temperature sensor in the system. 

It is a precision IC temperature sensor with its output 

proportional to the temperature (in 
o
C). With LM35, temperature 

can be measured more accurately than with a thermistor. It also 

possesses low self heating and does not cause more than 0.1
 o
C 

temperature rise in still air.    

  

      The operating temperature range is -55ْC to 150ْC. In the 

proposed system, it has been used for fire detection. 

 

A 
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III. BLOCK DIAGRAM 

      The block diagram of the proposed system consists of two 

sections- transmitter section and receiver section. The transmitter 

section is responsible for sending controlling signal from base 

station. The receiver section is concerned with the reception of 

signals from transmitter and different sensors and forwarding of 

signals to the microcontroller. The block diagram is shown in the 

figure 1. 

 

 
Figure 1:Block diagram of proposed system 

 

A. RF transmitter and Encoder 

      HT12E (18 pin DIP) CMOS LSI encoder is used for remote 

control of the robot. Encoder is capable of encoding 12 bits of 

information (4 data bits & 8 address bits). 4 data bits are derived 

from four buttons provided to control forward, backward, right 

and left control of the robot. High noise in mainly easy interface 

and low standby current are some of its features. It’s operating 

voltage is 2.4-12 V. It has also got built-in oscillator. A wired 

antenna is used for transmission of encoded signals serially. RF 

frequency used for transmission is 433.92 MHz. 

 

B. RF receiver and Decoder 

      HT12D (18 pin DIP) CMOS LSI decoder is used for 

receiving controlling signals from the transmitter. It decodes 4 

bits of data sent by encoder and output is given to the controller. 

It is capable to decode 12 bits of data. The received bits are 

checked 3 times. Its operating voltage is 2.4-12 V. A wired 

antenna is used to receive the encoded signal serially. It is 

compatible with HT12E. 

 

C. ARM Controller 

      LPC2148 ARM7 TDMI has been used as a controller in the 

proposed system. It is used to process all the signals in the 

system. The features of ARM controller are: 

a. It has 32-bit RISC architecture with 64 multifunctional 

pins. 

b. It has 2 ports; port 0 having 32 pins and port 1 having 

16 pins. 

c. It supports 32- bit ARM instructions as well as 16-bit 

thumb instructions. Thumb instructions support on-chip 

debugger, hardware multiplier and in-circuit emulator 

which are the most distinguishing features of LPC2148. 

d. It has 40 KB static RAM and 512 KB on-chip flash 

memory. 

e. It uses 50 MHz crystal oscillator as the source of clock. 

 

      Some other features like low power consumption, small 

amount of Silicon die area, easy availability of open source 

development tools, high performance with small gate count etc 

make it most suitable for this system.   

 

D. Relays and Motors 

      4 relays are used to run 2 motors in the proposed system. 

Relays are electromagnetic switches which are used switch 

between different voltages. In this system, relays are used to 

obtain 12V output which is necessary to run motors from 

available 3.3V output from ARM controller. Two 60rpm dc 

motors are used to run the robot.  The different sequences of 

output from relays run the motor in different directions. 

      The user gives input from the transmitter section by pressing 

the keypad and the controlling signal is passed to receiver section 

from the transmitting antenna. The receiver antenna receives and 

decodes the signal and it is processed by the microcontroller to 

run the robot. The sensors sense the obstacles or human that 

come on the way of robot and corresponding outputs from the 

sensors are processed by the microcontroller and robot stops at 

the moment. The buzzer makes a sound to alert rescue team 

whereas wireless camera turns on to capture the scene. The 

whole system is powered by Li-ion batteries of 12V. 

 

The software components used are: 

a. Embedded C- for interface programming. 

b. Flash Magic- for choosing the way a specific device 

connects to PC and selecting the COM port to be used 

and the baud rate. 

c. Keil- for controller programming. 

d. MATLAB- for image processing. 
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IV. WORKING PRINCIPLE 

      The robot is manually controlled by the keys provided in the 

transmitter section using RF technology. Mobile robot is sent to 

the field and it is controlled from base station. Base station 

consists of PC communicated with robot via wireless camera 

with high band RF communication. 

      Robot is provided with three sensors. Based on the signals 

from the sensors, the movement is controlled automatically. An 

IR sensor basically detects the obstacles on the path of the robot. 

PIR sensor is used as motion detector in the proposed system. 

Based on the variation of infrared radiation, PIR sensor detects 

the motion. Temperature sensor can be used for fire detection in 

the rescue operation. Whenever the signal comes from any of the 

sensors, the motion of the robot is ceased and at that instant, the 

wireless camera starts working. The base station PC starts getting 

video footages through wireless camera and further action is 

taken accordingly. This will help to detect human beings from 

other natural objects and animals. 

 

V. RESULTS AND DISCUSSION 

      To test the functioning of the robot, it was equipped with 

sensors and a low quality camera. The keypad provided in the 

transmitter was pressed to navigate the robot in all directions. 

Many obstacles were placed along its path. When the robot 

confronted the obstacle, IR sensor sensed the obstacle. The robot 

automatically stopped. To test the working of PIR sensor in the 

proposed system, human motion was introduced in its path. On 

sensing the motion, the robot stopped. When heated iron rod was 

placed in the vicinity of the moving robot, the robot 

automatically stopped. The temperature sensor is activated when 

the temperature exceeds the calibrated temperature.  

 

 
Figure 2: The Prototype of the proposed system 

      Whenever the robot stopped automatically, the buzzer made a 

sound and wireless camera was turned on. The wireless camera 

was communicated with PC by using high band RF 

communication module. Later on, the video footage was 

processed in PC by using image processing tools available in 

MATLAB. 

 

VI. CONCLUSION AND FUTURE SCOPE 

      The purpose of the proposed system is to provide a cost 

effective robot for rescuing human beings in catastrophic 

conditions. The proposed system is superior to other existing 

robots due to the use of sensors that are cheaper and easily 

available. It is not feasible for rescue personnel to individually 

visit the site (war field, earthquake-stricken area, mines etc) and 

check who is alive and who needs rescue. So, in such 

circumstances, the proposed system can be of great importance. 

It can be deployed to detect alive human beings and send the 

information regarding the situation of the spot to rescue team for 

proceeding further rescue operation. Furthermore, the reliability 

of detection is enhanced by two level sensors. The first level 

sensor is PIR sensor which detects the motion of human. This is 

primary sensor. The second level sensor used is IR sensor. It is 

used to detect the obstacle that comes on the way of robot. So if 

one sensor fails, other sensor can also provide sufficient 

information in conjunction with the wireless camera mounted on 

it. 

      This prototype can be further enhanced in the future by 

incorporating an IR camera that can exactly capture IR pattern 

emitted by human body. In addition, to know the exact location, 

GPS system can be added. For increasing the range of 

communication with the rescue team, GSM module can be 

included. Furthermore, metal and bomb detector can be used to 

protect from possible damage. 
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Abstract- Objective: To assess the knowledge of health care 

professionals regarding medico-legal aspects and its negligence. 

       Materials and Methods: This descriptive epidemiological 

study was conducted among two specialties of health 

professionals. The total study sample composed of 123 doctors 

out of which 68 were males and 55 were females. A self 

structured questionnaire was developed to assess the awareness 

of consumer protection art (CPA) and whether these 

professionals were following the medico-legal aspects. The SPSS 

software was applied for data analysis & student’s t-test ANOVA 

test were used as tests of significance. 

       Results: It was found that most of the participants (79.2%) 

were aware about the code of medical ethics. Male doctors had 

more knowledge compared to about medical law and its 

negligence than females. Where as, regarding the specialty 

General surgeons were slightly more aware than Gynecologist. A 

significant difference was observed according to the experiences 

of the participants.  

       Conclusion: Even though the medical practitioners were 

knowledgeable about medical legal-aspects and informed consent 

but when it came to actual objectives of consumer protection act 

their knowledge was satisfactory.  

 

Index Terms- Medico-legal aspects; Consumer Satisfaction; 

Surgeons; Gynecologists 

 

I. INTRODUCTION 

edical profession is considered as a most pious profession 

all over the world. A doctor is placed only second to 

Almighty God. He enjoys a position of an Angel. Patient feels a 

divine image in him. Its sole objective is improvement of the 

quality of the life of the people and mitigation of sickness and 

suffering. It is not a mathematical process but a service-oriented 

liberal profession having a self regulating code of ethics [1]. 

      The relationship between doctor and patient is based on trust 

and confidence but these trust, sacredness and confidence, has 

become the talk of olden days and now it sounds hollow.  Lucky 

doctors of the past were treated like God and people revered and 

respected them. With commercialization spreading to all aspects 

of our lives, the medical profession and services rendered by 

hospitals and private clinics are going through dramatic changes. 

Some incidences cause suffering to the patients, forcing the 

legislature and the public to think twice about the credibility and 

authenticity of medical treatment given to the patients [2]. 

      Hence, now the doctor-patient relationship has deteriorated 

considerably and medical negligence is on the increase which is 

the act or omission by a practitioner and thus the treatment 

provided is below the accepted level and causes injury to 

the patient, Statistics show that each year, in the United States, 

approximately 195,000 people die because of medical errors. As 

a result, it was increasingly felt that medical treatment should 

also be made answerable, hence doctors were covered by various 

laws [3]. 

      Indian society is experiencing a growing awareness regarding 

patient's rights. In India, the Consumer Protection Act (CPA) 

came into existence in 1986, which was enacted for better 

protection of the interests of consumers. The provisions of 

consumer protection act now covers deficiency of service by 

medical professionals in such cases to provide redresses to the 

patients. 

      The law is not made to punish all health professionals that 

cause injury to patients; it is concerned only with negligent acts. 

Doctors should be clear while taking the cases, they must decide 

whether to undertake the case, what treatment to give and they 

must take care in the administration of that treatment. A breach 

of any of these duties gives the patient a right to act for 

negligence [4]. Thus, this study was performed to assess the level 

of medico-legal aspects among medical practitioners. 

 

II. MATERIALS AND METHODS 

Study population 

      This cross-sectional survey was done among medical health 

professionals in the Department of General surgery and 

Gynecology in Chhattisgarh, India. Around 123 participants were 

surveyed including 68- males and 55- females.  

Criteria for selection of participants 

      All the participants belonging to these two specialties and 

willing to participate were included in the study. 

Official permission 

      Before the start of the survey an ethical approval was 

obtained from the ethical committee and a written informed 

consent was obtained from all the participants in the survey. 

Pilot study 

      Before data collection a pilot study was conducted among 10 

professionals to know the validity of the questionnaire and 

degree of repeatability (Cronbach’s alpha=0.78). 

Performa  

      A self-administered, structured questionnaire written in 

English validated through a pretested was used to evaluate the 

knowledge of medical law and its negligence among participated 

professionals. 

M 
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      The questions were based on awareness of provisions of CPA 

as applied to medical and dental profession, medical code of 

ethics, location of consumer forum, informed consent, 

knowledge of mercy killing, conditions a consumer comes under 

CPA, time period for the patient to sue the concerned doctor, can 

a consumer lodge a complaint without the presence of a lawyer, 

maximum time period within which a patient can sue the 

concerned doctor. 

      All the subjects were examined in both the specialties of 

medical health profession. The participants were asked to 

respond to each item according to the response format provided 

in the questionnaire. 

Data analysis 

      The Statistical software namely SPSS version 16.0 was used 

for the analysis of the data. For data analysis, each correct 

answer was given a score ‘1’ and each wrong answer was 

assigned as a score of ‘0’. The individual scores were summed up 

to yield a total score. The student’s t-test, ANOVA test were 

used as tests of significance for statistical evaluation of means. 

The level of significance was set at P ≤ 0.05.  

 

III. RESULTS 

      The study composed of 123 participants from two different 

specialties of medical health professional. It was found that most 

of the participants (79.2%) were aware about the code of medical 

ethics. All the study participants were aware about different types 

of consents and they consider that informed consent is best 

among all. They also had knowledge regarding the conditions 

indicating for consent. Mostly doctors (87%) mentioned that 

children should not be treated without parent’s consent except for 

emergencies. 77% of them had knowledge of recordkeeping of 

the patients. 

      Around 68% were having exact knowledge of mercy killing. 

When it was asked regarding aims and objective of COPRA, half 

of the respondents gave correct answer. 72% were aware that 

consumer can lodge a complaint without the presence of a 

lawyer. Around 70% knew that person who receives medical 

treatment in Government or Charitable Hospital, which provides 

treatment to one and all, free of cost, is not under the Act. 

Around 44% exactly knew the level of compensation for 

claiming at different centers as District level, State commission, 

and National commission. 

      In the present study, male doctors had more knowledge 

compared to about medical law and its negligence than female 

doctors (P=0.001), as shown in Table 1. Where as, regarding the 

specialty General surgeons were slightly more aware than 

Gynecologist (P=0.743) (Table 2).  

      When the findings were compared according to the 

experience, practitioners having experience between 6 to 10 

years were more aware followed by 11-15 years and 0-5 years 

(P=0.001) as mentioned in Table 3. 

 

IV. DISCUSSION 

      Medicine is a noble profession but there is also growing 

anxiety both within the medical profession and in the community 

regarding increasing trends of complaints and lawsuits against 

doctors. Negligence in the medical world has assumed great 

importance in relation to the medical malpractices suits in 

various countries in Asia, Europe, USA and more so in India. In 

the area of patient-doctor relationship two important models 

dominate viz. one is based on paternalism and other is founded 

on the doctrine of informed consent. According to Dworkin’s 

standard definition of paternalism means “interference with a 

person’s liberty of action justified by reasons referring 

exclusively to the welfare, good, happiness, needs, interests or 

values of person coerced.’ [5]. 

      In the present study, most of the participants knew about the 

medical code of ethics. They think that knowledge of ethics is 

extremely important and only few of them, their main source of 

knowledge on healthcare ethics was during training study 

conducted by Dash S.K.in 2010 [6]. Mostly respondents were 

aware about the knowledge of record keeping of the patients and 

results were higher than the study done in 2009 by Makhani C.S. 

in Indore [7]. 

      Written records, including medical history, chart notes, 

radiographs, and photographs must be meticulous, and it is 

necessary for the documents to be signed and dated. Under 

Article 51 A(h) of the Constitution of India, there is a moral 

obligation on the doctor, and a legal duty, to maintain and 

preserve medical, medico-legal, and legal documents in the best 

interests of social and professional justice [8]. 

      Almost every participant in this study have knowledge of 

informed consent and this is in accordance with the study carried 

by Heywood R. in 2007 who found that 98% of medical students 

found IC to be important and necessary for a surgical 

intervention [9]. Consent requires that patient fully understand 

the information given, but if the patient is debilitated due to a 

serious illness/mental condition, a suitable surrogate should make 

decisions [10]. 

      This data showed that detail knowledge regarding aims and 

objectives of consumer protection act and its application is 

limited. Similarly limited awareness was seen among the study 

by Jasuma et al [11].
 

The findings also showed difference 

between two specialties medical professionals regarding the 

consumer protection act. It was also found that general surgeons 

were more aware than gynecologists.  

      Our data showed that senior doctors have better level of 

knowledge than juniors. Similar results were found by Sing K et 

al among health care professionals in Udaipur [12] and Jasuma et 

al in Vadodra [11]. 

      This might be due to the reason that with increase in 

exposure, awareness also increases. Similarly it was also found 

that male doctors showed good knowledge regarding medico 

legal aspects. These results were in agreement with Singh et al 

study [12]. It may be attributed to the fact that comparatively 

males devote more time to routine practice.  

      Due to the limited knowledge by the health professionals, 

there is an increased risk of malpractice, especially from complex 

case situations. In addition, the expanding patient population is 

becoming more knowledgeable and aware of their rights, 

consequently taking action by contacting the consumer forum to 

lodge their complaints [13]. 
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V. CONCLUSION 

      The study participants were knowledgeable about medical 

legal aspects and informed consent but when it came to actual 

objectives of consumer protection act and methods of filing cases 

their knowledge was satisfactory. So, medical health 

professionals need to update their understanding on consumer 

protection act and its amendments to be on a legally safer side. 
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TABLES 

Table 1: Showing knowledge about medical law and its negligence among doctors using student’s t test 

 

SEX No Mean Std. Deviation p-value 

Male  doctors 68 13.91 2.804  

.001 

Female doctors 55 12.07 3.257 

 

Table 2: Showing knowledge about medical law and its negligence according to the specialty using student’s t test 

 

Specialty No Mean Std. Deviation p-value 

General surgeons 73 12.97 3.480  

.743 Gynecologist 50 12.78 2.728 

 

 

Table 3: Showing knowledge about medical law and its negligence according to the Experience using ANOVA test 

 

Experience No Mean Std. Deviation F-value p-value 

0-5 years 60 11.92 3.504 7.466  

 

.001 
6-10 years 26 14.58 1.629 .319 

11-15 years 37 13.30 2.933 .482 

Total 123 12.89 3.185 .287 
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The Effect of Health Service of Poor People on Human 

Development in Regional Development of Medan City 

Paul Sirait 

 
 Sekolah Tinggi Ilmu Kesehatan Sumatera Utara Medan 

 
Abstract- Health service is conducted to obtain a better level of 

health of the society. A decent level of health would increase of 

productivity, quality of life, and human development index as 

well as reducing poverty. The objectives of the research are (1) to 

analyze the effects of health services for the poor people on the 

health status in Medan City and (2) to analyze the effect of health 

and human services on regional developments in Medan City. 

This is an explanatory research. Population is poor family living 

in Medan City having Askeskin or Jamkesnas card. A number of 

876 samples were chosen proportionally from 21 sub- district of 

Medan City. The effect of health service of poor people on 

human and regional development was analyzed by linear 

regression test. The result showed that there was a significant 

effect of the level of health services on health of poor people. 

Also, there is a significant effect of the quality of health service 

on human development in the regional development perspective. 

Therefore, it can be concluded that the increase of quality of 

health services for poor people would accelerate the process of 

human and regional development. It is suggested that the 

government of Medan City to provide a sufficient budget for 

health services so that people, especially poor people have a 

good access for health services. Meanwhile, in a regional 

development perspective, the government should position human 

development as the priority of development. 

 

Index Terms- healthy service, human development, poverty. 

 

I. INTRODUCTION 

ealth services for the poor is not only the fulfillment of the 

rights of the poor as mandated in Article 31 paragraph (1) 

of the 1945 Constitution but also in the millennium development 

goals (Millennium Development Goals). To that end, the role of 

government is to mobilize community participation in the 

organization and financing of health with regard to social 

functioning health services for disadvantaged communities 

remain guaranteed. Central Statistics Agency (BPS) recorded the 

number of poor people in Indonesia in 2007 totaled 39.30 million 

(17.75 percent). Meanwhile, according to the World Bank, 58 % 

of Indonesia's population have an income of U.S $ 2 a day or 

less. With the income that their access to health services will 

low, (BPS, 2007). In 2006 the numbers of poor families in the 

city of Medan were 170,526 families. Meanwhile, the number of 

people who receive health services in hospitals, either the first 

visit or referral visits as many as 101 649 people. 

        Health services have an important role in improving public 

health. Many efforts are planned and implemented, such as 

health care for the poor population (Azwar, 1994). 

Human development is very important in the effort to reduce 

poverty, education and health as well enable the poor to increase 

the value of its assets given that they are important for their 

energy (Lanjouw et al,  2001). Meanwhile, Sen (1999) states 

human development can improve economic development. 

Conversely, if a low human development will affect the human 

ability to meet basic needs. Furthermore, if basic needs are not 

met, then the population can be trapped in poverty. 

        In addition, developing health should be viewed as an 

investment for the improvement of human resource quality 

expressed by human development index (HDI). Health is one of 

the components of the HDI in addition to education and 

economics income. Meanwhile, health is also associated with 

education and income. The better a person's Health degree 

expected the better the level of education and increasing 

productivity, which ultimately increased revenue. This will break 

the chains of poverty, especially in poor communities. To 

measure the achievement of human development community 

Medan can be assessed by the Human Development Index (HDI), 

so that the known rate of progress, prosperity, and welfare level 

as a result of urban development processes undertaken. 

According to (BPS.2006) the 74.5 HDI Medan is located on top 

of the HDI North Sumatra Province of 72,0.  In order to enhance 

the development of the area of Medan required human 

development and health efforts. Health status may affect human 

development index, while poverty affects people's ability to 

access health services. Based on the above, this study aims to 

analyze the influence of health services for the poor to human 

development in the development area in the city of Medan. 

II. METHOD 

        This research is explanatory research. The experiment was 

conducted in May-December 2008 in the city of Medan. The 

study population is the poor who get a health card or medical 

treatment. A total of 876 samples selected by proportional 

allocation of 21 districts in the city of Medan. Data was collected 

through interviews of households using a structured 

questionnaire that has been tested its validity and reliability. 

        The quality of health services assessed from seven aspects: 

effectiveness, safety measures, availability, continuity, 

acceptance, affordability, and human relations. Assessed health 

status of the morbidity, mortality, and nutritional status. 

Meanwhile, poverty is measured by two indicators, namely food 

and clothing. Data are presented descriptively. The influence of 

health care to health development and construction area were 

analyzed with multiple linear regression, with the model 

equations: 

 

DK = α + β . PK + e ....................................... 1 

PM = α1 + β1 . PK + E .................................  2 

H  
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where: DK : health status ; PM : human development ; PK = 

Health services ; α , α1 = constant; β, β1 = regression coefficient 

;              e = error of term  

 

III. RESULT 

3.1 Respondent characteristics 

        The number of respondents in this study were 876 people, 

consisting of 482 (55 %) women and 394 (45 %) of men. Then, 

394 (45 %) of respondents aged 41-60 years , 342 (39 %) aged 

21-40 years , and 131 people (15 %) aged 61-80 years , and 9 

people (1 %) aged 80 years upwards. This fact reveals that the 

poor in the city of Medan generally come from young and middle 

age groups. 

 

Table 1. Distribution of respondents by age    group 

 

Age group (year) Frequence 

n % 

21-40 342 39,00 

41-60 394 45,00 

61-80 131 15,00 

>80 9 1,00 

Total 876 100,00 

 

        Nearly half of respondents are primary school graduates, 

there were 429 people (49 %), followed by high school graduates 

more than 254 people (29 %), high school graduates of 114 

respondents (13 %), and Bachelor (S1) graduate 9 people (1 %). 

 

Table 2. Distribution of Respondents by Education Level 

 

Education level Frequence 

N % 

Basic school 429 49,00 

Junior high school 254 29,00 

Senior high school 114 13,00 

Bachelor degree 9 1,00 

Total 876 100,00 

 

3.2 Health services 

Effectiveness Service 

        Effectiveness of health center services assessed from the 

patient 's perception of the health center's ability to cure or 

alleviate severe illness. By the time the poor treatment to the 

clinic, they stated that the health center is able to treat the 

disease. So that the health center is still a place for the poor to 

seek treatment. This is evident from the 70 % and 14 % of 

respondents, respectively, agreed and strongly agreed health 

centers are able to treat the disease. Only 8 % of respondents 

agreed that lack of health centers are able to treat the disease. 

The remaining 7 % of respondents admitted to not agree. 

 

Table 3. Effectiveness of Health Services by Health Center 

 

Respondent attitude  Service effectiveness  

n % 

Strongly agree  613 70,00 

Agree  123 14,00 

Less agree  71 8,00 

Not agree  62 7,00 

Strongly not agree 0 0,00 

Total 876 100,00 

 

        Meanwhile, 72 % of respondents agreed that health centers 

were able to reduce the weight of the disease. That plus the 13 % 

who claimed to strongly agree. Only 15 % of respondents 

disagree or disagree health centers were able to reduce the weight 

of the disease. 

 

Security Measures Services 

        Security measures refers to the ability of health centers to 

avoid the risk of injury and avoid transmission of disease 

between patients. From Table 4 shows that the respondents 

generally agreed that the health center is able to claim to avoid 

the risk of injury to the patient. The total percentage of agree and 

strongly agree claimed is 78 %. Only 12 % of respondents did 

not agree and 1 % said strongly agree. 

 

Table 4. Security Measures by Health Center Services 

 

 

 

Respondent 

attitude 

Safety of service action 

Avoid of injury 

risks  

Avoid of illness 

transmission  

n % n % 

Strongly agree 61 7,00 79 9,00 

Agree  622 71,00 622 71,00 

Less agree  79 9,00 0 0,00 

Not agree  105 12,00 105 12,00 

Strongly not 

agree 

9 1,00 70 8,00 

Total 876 100,00 876 100,00 

 

        Similarly, in the case of health centers capability prevent 

disease transmission between patients. About 80 % of 

respondents agreed health centers were able to prevent disease 

transmissions between patients (agree and strongly agree). Only 

some respondents expressed disagreement (12%) and strongly 

disagree (8 %). 

 

Availability of Services 

        Availability of service is expressed in the completeness of 

supporting facilities and the readiness of health services health 

centers health personnel. A total of 16 % and 71 % of the 

respondents strongly agree and agree to support the health center 

facilities with good health care. Only 11 % of respondents did 

not agree and the rest (2 %) stated strongly disagree that health 

care facilities health centers support adequate. 

 

Table 5. Availability of Health Services by   Health Center 
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Respondent 

attitude 

Service availability 

Supporting 

facility  

Health staff 

readiness  

n % N % 

Strongly agree  140 16,00 148 17,00 

Agree  622 71,00 649 74,00 

Less agree  96 11,00 18 2,00 

Not agree  18 2,00 61 7,00 

Strongly not 

agree 

0 0,00 0 0,00 

Total 876 100,00 876 100,00 

 

        Most of the respondents generally claimed that the health 

center staff is ready to serve outpatients. Some 17 % of 

respondents said strongly agree and 74 % of respondents agreed 

health center personnel ready to provide outpatient health 

services. Only 2 % and 7 % of respondents stated, respectively, 

less agree and disagree. 

 

Services Continuity  

        Continuity of care is stated in the referral service readiness 

and completeness of the medical record. From Table 6 shows 

that the 41 % and 53 % of respondents claimed strongly agree 

and agree health centers prepare referral service for patients who 

need to be referred. That means basically 94 % of respondents 

admitted to health centers prepare a referral service for health 

care sustainability. 

    

Table 6. Continuity of Health Services by  Health Center 

 

 

Respondents 

attitude  

Services availability  

Referral 

services  

Completeness of 

medical record  

n % n % 

Strongly agree  360 41 61 7 

Agree  464 53 473 54 

Less agree  26 3 132 15 

Not agree  26 3 149 17 

Strongly not 

agree 

0 0 61 7 

Total 876 100,00 876 100,00 

 

        However, respondents' perceptions of the completeness of 

medical records to support continuity of care is different. Only 

about half (54 %) of respondents agreed equip health centers 

with good medical record. There was 39 % of respondents 

disagreed (less, not, and strongly disagree) equip health centers 

with good medical record. 

 

Affordability Service 

        Affordability of health services is expressed with the 

availability of health centers and affordability of medicines. The 

results of the study revealed that 71 % of respondents reported 

the number of existing health centers to be sufficient. While the 

rest (29 %) claimed amount is still less health centers. 

Meanwhile, in terms of drug prices, approximately 53 % of 

respondents say that the prices of medicines are not affordable, 

47% admitted affordable. 

 

3.3 Relationships between Humans 
        One of the factors that determine the quality of health care 

is the application of good human relations among health care 

workers to patients. Human relations is intended in this study 

was the willingness of healthcare workers to answer questions 

well and speeds patient registration process. 

        The results of the study revealed that 68 % of respondents 

reported that health workers  answer their questions with respect 

to the disease properly. In fact, 28 % of respondents strongly 

agreed, while the remaining 4% claimed not agree that the 

patient's health workers to answer questions properly. A total of 

73 % and 22 % of respondents agreed and strongly agreed, 

respectively,  that the health center with the registration process 

well and quickly. Meanwhile, the rest (5 %) did not assess the 

health center with the registration process quickly. 

 

3.4 Health Status 
        Health status is expressed in the ability of disease 

prevention effects of treatment on disease. Of the study revealed 

that 61 % and 37 % of respondents, respectively, claimed to 

agree and strongly agree the disease can be prevented. Only 2 % 

of respondents did not agree that the disease can be prevented. 

After treatment to the clinic, 71 % of respondents feel the disease 

is reduced. Strongly agreed that states there is 21 %, while the 

less agree and disagree (6%) and (2%), respectively. 

 

3.5 Human Development 

Illness impact on income  

        Diseased condition of the body will reduce productivity and 

ultimately will lose revenue. The results of this study showed 

that 85 % of respondents reported their income was reduced by 

100,000 as a result of illness. About 8 % of respondents reported 

reduced earnings for Rp.101.000 – Rp.200.000 per month. 

Respondents who claimed to decreased revenues of Rp.201.000 – 

Rp.300.000 by 4 %, while revenue declined by Rp.301.000 – 

Rp.400,000 per month by 1 %. Finally, respondents who 

experienced a decline in revenue as a result of ill – Rp. 500.000 

Rp.400.000 or 2 %. 

 

3.6 Poverty 

        In this study, poverty is indicated by the difficulty in 

obtaining a source of income and the percentage of food needs. 

The results of the study revealed that about 34 %, 31 %, and 23% 

of respondents claimed very hard, difficult, and somewhat 

difficult to get a source of income, respectively. There were 12 % 

of them claimed to have no trouble getting a source of income. 

        The results also revealed that many respondents could not 

meet their food needs. There were 28 % of respondents admitted 

only able to meet the food needs as much as 41-60 %. Twenty- 

seven percent of respondents claimed to be able to feed as many 

as 61-80 %. Only 24 % of respondents to meet the food needs as 

much as 81-100 %. In fact there are only 21 % of respondents 

were able to meet their food needs at most 40 %. 

3.7 Hypothesis Test Results 
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        The first hypothesis assumed no effect of health services for 

the poor to health status was tested by the following regression 

analysis. 

 

 

Table 7. Regression Analysis of the Effects of Health Care 

Health Status 

 

 

        From the table above regression equation DK = 1,709 + 

0.600PK + 0.164. This equation shows the regression coefficient 

is positive. That means health care affect the degree of health. 

That is, if the poor have better health care then the health status 

of the poor would be better. 

        Rsquare  value of 0.495, meaning that there is a correlation or 

relationship between health services by health status. Health care 

can explain 49.5 % effect on health status. Further note on the 

calculation of regression coefficient is positive, the health service 

(0600). With  tcount 29 278 >  ttable, it means health services 

significantly influence health status. 

        The second hypothesis is assumed to influence the health 

care of human development was tested by the following 

regression analysis. 

 

Table 8. Regression Analysis of the Effects of    Health Care 

Human Development 

 

Variabel  Model Signific

ant (p) Regression 

coefficient 

t–count 

Constant 1.892 14.946 .000 

Health service  0.539 15.335 .000 

Fcount               = 235,175 

R Square                   = 0.212 

n                      = 876    

ttabel α=0,05     = 1,96 

Error of term  = 0,27798 

 

        From the table above, the regression equation is PM = 1,892 

+ 0.539PK + 0.277. This equation shows that the regression 

coefficient is positive. That is, health care affects human 

development. If people get better health care then it will affect 

the level of human development for the better.  

        Rsquare value = 0.212 there is a significant correlation 

between the development of human health care. It shows health 

care can explain 21.2 % effect on human development. Further 

note on the calculation of regression coefficient is positive, the 

health service (0539). With tcount 15 335 > ttable, it means the 

health service has a positive impact on human development. 

 

IV. DISCUSSION  

4.1 Effect of Health Care of the Health Status 

        The results of this study indicate that health care services 

are comprised of effectiveness, safety measures, availability of 

services, continuity of service, reception service, affordability 

and human relationships that can affect cure rates are poor people 

who need health care. 

        The findings of this study are consistent with the research 

and (Godefridus Milena, 2000), which states necessary health 

services more and more valuable to society, compared with 

others, (Mayoralas 2000). health care services that would look 

good on it's own level of patient satisfaction. Factor needs plays 

a more important role in the ability to predict more use of 

services related to the healing process (medical consultation, 

emergency and hospitalization), (Milena 2000).  A person's 

character and enable more relevant in explaining the usefulness 

of health services, which indicates a level of inequality of these 

services. 

        To achieve the necessary level of good health preparedness 

support of health -related services, preparation of personnel and 

personnel - oriented health -related goals need to be supported by 

experience and capability development or school health 

organizations. 

         (Kay and Denis, 2005) also found the need for health care 

standards higher for health care providers so that effective health 

services could be implemented. The existence of sophisticated 

services also assists clinical health services. As said 

(Kinman,1999), one of the indicators that are used to provide 

good health care is the use of sophisticated equipment to assist in 

the clinical care.  

        Services include public health efforts aimed at disease 

prevention and health promotion, specific protection, and a 

variety of case findings. Between the human health development 

there is a close relationship. People who have good health status 

makes it possible to produce high-value services. Instead of 

people who have poor health status will lose time that could 

produce high-value services that result in high economic losses 

as well. It is in accordance with the opinion of the (Adisasmito 

Argadiredja, 2007), that unhealthy body will greatly affect the 

amount of their daily income. If they cannot work due to illness, 

meaning their income was not there on that day. Resulted in 

prolonged pain they are financially burdened having to seek 

treatment. 

 

4.2 Influence of the Development of Human Health Services. 

        The results of this study showed an increase in health care 

consists of effective service, security measures, availability of 

services, continuity of service, reception service, affordability 

and relationships between people who obtained the poor then it 

will speed up the process of human development (purchasing 

power) for the poor. 

        Based on the above calculation fifth research hypothesis can 

be supported or accepted the ministry of health has a positive and 

significant impact on human development in the city of Medan. 

Variable Model Significant 

(p) 
Regression 

coefficient 

t – count 

Constant 1.709 22.779 .000 

Health service  0.600 29.278 .000 

Fcount                 = 857.196 

R Square                     = 0.495 

n                       = 876    

ttabel (α=5%)     = 1,96 

error of term    = 0.16464 
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The results are consistent with research conducted by (Lion et al., 

1999) that socioeconomic status affects the ability to access of 

health care services affect health conditions. If the health 

condition is not good, it will lead to reduced income levels that 

have implications on purchasing power weakened. Purchasing 

power can result in the development of the human index level 

low. According to (Krieger and Fee, 1994) may affect the health 

status of household income levels. 

        According to (Lindelow, 2006) obtained public health 

services will affect the health and well-being in terms of level of 

human development. Research done by (Phipps, 2003) explains 

that a person's health condition will affect the levels of the 

economy that would result in the level of poverty. According to 

(Alba and Park, 2003) the economic condition of a person 

depends on the level of earnings that will directly affect the 

ability of buying. purchasing power is one of the indicators of the 

Human Development Index. 

        Human development is a development concept aimed at 

improving the quality of people's lives, so that development can 

be enjoyed equitably implemented (Montilla, 2006).  The 

explanation given above shows that the maintenance of optimal 

health will not result in substantial economic losses. Meanwhile, 

the poor economy has also resulted in other health problems, 

which is more infectious diseases thrive in the poor region. 

V. CONCLUSION 

        Health Services has significant impact on health status. If 

there is an increase in the quality of health care received by the 

public, especially the poor then it will be the improvement in 

health status (morbidity accelerate the healing process) for the 

poor. Health services also significantly influence human 

development. Improving the quality of health care received by 

the public will speed the process of human development for the 

poor. 

VI. SUGGESTION 

        The government should provide a sufficient budget for 

health care is a right of every citizen so that health services can 

be enjoyed continuously by residents, especially the poor 

equally. Health is a strategic factor for increasing the 

productivity of poor people in developing regions. In the concept 

of regional development, the government should pay attention to 

human development as a development priority. Human 

development policies geared to the poor in an effort to boost 

productivity increase income and purchasing power. 
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Abstract- The levels of six trace metals namely iron, lead, 

manganese, copper, zinc and nickel were investigated in drinking 

water and groundwater sources in Ota, Nigeria.  Detected 

concentrations of Mn, Cu and Zn were below the World Health 

organization and Standard Organization of Nigeria maximum 

permissible limits. Fe (92%) and Ni (53%) in some drinking 

water and groundwater sources were found in concentrations that 

exceeded the maximum permissible limits for these metals. 

Notably, the levels of Pb were below detection limit in all the 

bottled, well and borehole water, with exception of the hospital 

borehole, while the swimming pool had high concentrations of 

Fe (0.88 mg/L), Pb (0.21 mg/L) and Ni (0.19mg/L) compared to 

SON (0.30 mg/L), WHO (0.01 mg/L) and WHO (0.07 mg/L) 

respectively. Pollution indices indicated significant pollution of 

Pb, Fe and Ni. Overall, the mean metal levels in the sampled 

water sources followed a descending order, 

Fe>Cu>Zn>Ni>Pb>Mn. Some of the drinking water and 

groundwater sources could be considered safe for drinking, but 

proactive measures should be taken to check the levels of Fe, Pb 

and Ni in the swimming pool. 

 

Index Terms- Water quality, Drinking water, Groundwater, 

Trace metals, Water pollution 

 

I. INTRODUCTION 

n recent times, there has been an increasing health related 

concern associated with the quality of drinking water in 

developing countries. According to a recent report by 

WHO/UNICEF, about 780 million people in the developing 

world lack access to potable water due largely to microbiological 

and chemical contaminations (1). Drinking water sources in these 

so-called developing countries are under increasing threat from 

contaminations by chemical, physical and microbial pollutants. 

Known sources (both naturally occurring and anthropogenic) of 

chemical contamination of water supplies include organic and 

inorganic substances from industrial effluents, municipal wastes, 

petroleum derived hydrocarbons, detergents, mining, agricultural 

pesticides and fertilizers (2, 3). Limnic and lacustrine aquatic 

ecosystems (fresh water lakes, rivers, streams, etc.) and 

groundwater (well, borehole, or spring water) are increasingly 

used for refreshment, domestic, industrial, agricultural, and 

recreational purposes. Surface water systems are particularly 

vulnerable to pollution than groundwater. However, it has been 

reported that groundwater contains enhanced concentrations of 

arsenic, iron, fluoride, radioactive elements and nitrates 

attributed to natural processes as well as human –mediated 

activities such as seepages from underground storage facilities 

and faulty septic systems (4).  

      Trace metals, among a wide range of contaminants, are 

consistently of health concern due to their toxicity potentials at 

very low concentrations, and tendency to bioaccumlate in tissues 

of living organisms over time (5). They gain entrance into human 

systems via contaminated drinking water, food and air. Once in 

the body, the bioavailable form of these metals can compete 

with, and displace essential minerals such as zinc, copper, 

magnesium and calcium; and interfere with organ system 

function (6). 

      Toxic metals such as mercury (Hg), cadmium (Cd), arsenic 

(As), chromium (Cr), thallium (Tl) and lead (Pb) have no 

beneficial effects in humans, as such long-term exposure may 

cause more severe disruptions in the normal functioning of the 

organ systems where the metals are accumulated. Pb, for 

example, is associated with a wide range of negative pregnancy 

outcomes, including early membrane rupture and spontaneous 

abortion, erectile dysfunction, and contributes to cardiovascular 

diseases (7). Metals such as As, Mn, Ti, Cd, Cr, V, Co, Cu, Fe, 

Pb, Ni, Zn and  their compounds have been shown to be initiators 

or promoters of carcinogenic activity in animals. Also, Be, Sb, 

Al, Hg, Ni, Cd and Co can cause adverse reproductive/fertility 

problems (8).   

      However, as micronutrients, some trace metals such as zinc, 

copper, iron and manganese are required by the body in small 

amounts for metabolic activities. These same elements, at higher 

concentrations can cause adverse health effects or illness (9). 

Zinc toxicity leads to diarrhea (10), manganese may hamper the 

intellectual development of the child (11).  Iron has been 

associated with genetic and metabolic diseases and, repeated 

blood transfusions (12) and copper toxicity is related to several  

health concerns, including stomach cramps, nausea, vomiting, 

diarrhea,cancer, liver damage and kidney disease (13).  

      In Nigeria, public and private water supplies are not 

sufficiently monitored by regulatory agencies such as National 

Environmental Standards and Regulations Enforcement Agency 

(NESREA) and National Agency for Food and Drugs 

Administration and Control (NAFDAC) respectively, resulting in 

proliferation and distribution of unsafe and substandard drinking 

water. However, taking cognizance of the far-reaching health 

consequences of deteriorating drinking water quality in the 

country, it has become imperative to comprehensively investigate 

the amounts of chemical constituents of these water sources.  

Therefore, this research work was aimed at assessing the 

concentrations of Fe, Pb, Mn, Cu, Zn and Ni in several water 

sources from a typical urban settlement in Nigeria.  It also 

attempted to determine the trace metal pollution indices as well 

as compare the observed concentrations with the water quality 

permissible limits specified by the World Health Organization 

and Standard Organization of Nigeria. 

 

I 
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II. MATERIALS AND METHODS 

A.  Description of study area 

      Ota is a town in Ogun state, and the capital of Ado-Odo/Ota 

local government area. It has a geographical coordinates of 

6°41′00″N 3°41′00″E to the north of the Area. It is home to a 

number of manufacturing industries in Nigeria. Their major 

sources of water are underground and rivers.  

B. Sample collection, pre-treatment and chemical  

    analysis 

      Twelve water samples were randomly collected within Ota in 

Ogun state. The water sources include: borehole, well, bottled, 

sachet and swimming pool. Samples were collected in 1L 

polyethylene container. The sample containers were washed with 

20 % analytical grade nitric acid and rigorously rinsed with 

distilled deionized water. Prior to sampling, it was further rinsed 

with the actual sample. Collected samples were preserved by 

chemical adjustment of the pH < 2, by acidifying with 5 

milliliters of analytical grade nitric acid. This reduces 

precipitation and sorption losses to the container walls. After 

which the samples were stored under ice on transit and then 

refrigerated after arriving at the laboratory at a temperature of 

(4°C) prior to analysis. The water samples and reagent blank 

were digested using concentrated nitric acid (HNO3) for the 

determination of metal ions concentration and was further 

analysed using S series atomic absorption spectrophotometer 

(AAS). This was critical in order to destroy the organic matrix 

capable of trapping the trace metals, and thus making them 

unavailable for the instrumental analysis. Also, prior to metal ion 

analyses, calibration solutions of the target metal ions were 

prepared from standard stock by serial dilution. Quality 

assurance and control was performed according to the specified 

method of (14).  

 

III. RESULTS AND DISCUSSIONS 

      The swimming pool is expected to comply with the standard 

for drinking water (17). The suitability of swimming pool for 

intended purpose is dependent on the sanitation culture of the 

managers of the pool. Hence, to evaluate the safety of water for 

drinking and recreational purposes, concentrations of trace 

elements in water in the present study were compared with the 

guidelines for drinking-water quality established by WHO (15) 

and SON (16). The results shown in Table 1 for the levels of 

trace metals in drinking and swimming pool are the means of 

triplicate measurements. Table 1 shows the concentrations of 

trace metals namely- Fe, Pb, Mn, Cu, Zn, and Ni analyzed in 

borehole, well, bottled sachet and swimming pool samples in Ota 

and its environs. 

 

A. Trace metals below permissible limit (Mn, Cu and Zn) 

      Mn, Cu and Zn, which are considered as essential elements to 

the human body, were found in relatively low concentrations in 

all the samples. The concentration of Mn and Cu in the water 

sources were in the range of 0.02 to 0.08 mg/L and 0.04 to 0.75 

mg/L, respectively, while that of Zn ranged from 0.04 to 0.65 

mg/L (Table 1).  

 

Table 1.0: Observed concentrations (mg/L) of trace metals in drinking water and groundwater sources 

Sample location Sample 

ID 

Fe Pb Mn Cu Zn Ni 

Borehole 

Iyana borehole  

Hospital borehole 

 

BI 

 

0.46   

 

<LD        

 

  0.04 

 

0.07 

 

0.09 

 

0.11 

BH 0.73 0.03 0.02 0.06 0.14 0.08 

NNPC borehole 

Covenant borehole 

BN 

BC 

1.41 

0.77 

<LD  

<LD              

0.08 

0.04 

0.07 

0.17 

0.09 

0. 65 

0.09 

0.02 

Well 

C4 well 

Iyana well 

 

WC 

 

1.24 

 

<LD        

 

0.07 

 

0.08 

 

0.15 

 

0.03 

WI 0.11 <LD        0.03 0.06 0.04 0.08 

Bottled 

Kesh Bottled  

Hebron  Bottled  

 

KB 

 

0.42 

 

<LD        

 

0.05 

 

0.15 

 

0.11 

 

0.07 

HB 0.43 <LD        0.04 0.07 0.05 0.1 

Sachet 

Bakers Sachet 

Hebron Sachet 

 

BS 

HS 

 

0.41 

0. 58 

 

<LD        

0.01 

 

0.05 

0.02 

 

0.07 

0.04 

 

0.08 

0.05 

 

0.18 

0.07 

Swimming Pool 

Bells Pool 

Covenant Pool 

Standards 

WHO (mg/L) 

SON (mg/L)      

Remark                                                        

 

BP 

 

0.49        

 

0.21 

 

0.04 

 

0.44 

 

0.09 

 

0.13 

CP 

 

 

 

 

0.88 

 

    - 

  0.30 

  APL           

0.05 

 

 0.01 

 0.01 

 APL 

0.03 

 

- 

0.20 

BPL                  

0.75 

 

2.00 

1.00 

BPL 

0.12 

 

- 

3.00 

BPL 

0.19 

 

0.07 

0.02 

APL 

<LD = below detection limit, APL = above permissible limit; BPL = below permissible limit,  

SON = Standard Organization of Nigeria, WHO = World Health Organization 
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Table 2.0:  Pollution Index for the metal ions 

 

Parameter Pollution 

 Index 

Iron 2.20 

Lead 7. 50 

Manganese 0.22 

Copper 0.08 

Zinc 0.05 

Nickel 1.37 
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These values are far below the maximum permissible limit of 0.20 mg/L (SON), 2.00 mg/L (WHO) and 3.00 mg/L (SON) respectively 

as shown in Table 1.  

      A previous work done in the same study area revealed that the range of concentration of Zn varied between 0.030 mg/L to no Zn 

detected in samples (18). When compared with the result for Zn (0.04 to 0.65 mg/L) in this work, an increasing trend of Zn present in 

water is seen.    

      Also, on comparing with similar study, investigating the chemical characteristics of these metals in Osun state, it was also seen 

that the concentrations of Mn, Cu and Zn in all the samples were below the regulatory desirable level for the metals in the various 

water sources (19). Based on the result from the various water sources in this study area, it can be implied that these trace metals do 

not impart undesirable taste and colour to the water, nor pose possible health threat to consumers. 

 

B.   Trace metals above permissible limit (Fe, Pb and  

      Ni) 

      The concentration of Fe in the different water sources shown in Table 1 ranged between 0.11 and 1.41 mg/L. Interestingly, It was 

observed that about 92% of Iron in all the water samples were all excessively greater than the SON standard for maximum permissible 

limit of 0.30 in drinking and swimming pool with exception of Iyana well water (WI = 0.11mg/L). The highest concentration of iron 

was recorded in borehole water collected at NNPC. The trend of accumulations of this metal in these water sources are as follows: 

borehole > well > swimming pool > sachet >bottled. Result agrees to previous works of (18, 20) where iron was reported to occur in 

high concentrations in ground and drinking water. This excess concentration of iron may be attributed to rocks and soil containing 

iron, which can dissolve into the water source. Even though iron poses no danger to health at levels found in drinking water, it may 

affect acceptability of drinking water by altering its appearance, taste, odour, stain clothing and appliances and promote the growth of 

iron bacteria in the water system (15). Hence, operator(s) may be advised to treat the water using a water softener or iron filter. 

      Lead concentrations above WHO and SON guideline (0.01 mg/L) were present in 25% of the samples, swimming pool (C.P = 0.21 

and B.P 0.05) and bore hole (B.H = 0.03) (Table 1). Notably, the levels of lead were below detection limit in all the bottled, well and 

borehole water, with exception of the hospital borehole. The possible sources of lead in these samples could be associated with the 

corrosive water effects on household plumbing systems containing lead in pipes, solder, fittings or the service connections to homes. 

The swimming pools are located along busy roads as such Pb contaminated street dust and lead-based paint from the buildings in the 

vicinity could have contributed to the elevated value. Hence, the hospital borehole water is not fit for domestic purposes, and the 

swimming pool water may not also support recreational purposes until the Pb level is reduced since exposure to lead level above 0.01 

mg/L is associated with a wide range of effects, including renal failure, impaired fertility and adverse pregnancy outcomes, 

hematological and neurological problems, permanent damage to the central nervous system, the brain, and kidneys (11, 15). 

      The results when compared with similar studies investigating the chemical characteristics of potable and surface water sources in 

Ota and  environs showed that while Pb ranged from not detected to 0.086 mg/L in tap, sachet and swimming pool (18), it was not 

detected in other borehole and well water sources investigated (21). This implies that Pb contamination in some of the water sources 

could be attributed more to anthropogenic activities than accumulation in ground water from the study locations.   

      The concentration of Ni as shown in (Table 1 ranged between 0.02 mg/L and 0.19 mg/L obtained for water samples from BC and 

BP locations respectively. Nickel was present in all samples. Only 40% of the potable water samples were within the WHO set 

standard of 0.07mg/L for nickel, while others were above by 60%. Also, both swimming pool samples exceeded the WHO guideline 

values for nickel.  Even though nickel is regarded as an essential trace metal, it is equally toxic at elevated concentration. Hair loss, 

lung fibrosis, skin allergies, outbreak of eczema, and variable degrees of kidney and cardiovascular system poisoning have been 

associated with humans exposed to high level of nickel (22). In addition, it has the tendency of substituting for iron and zinc in the 

body, thus interfering in the normal biochemistry (23).  

 

C.    Pollution Index (Pi) 

      Pollution index (Pi) is defined as the ratios of the concentration of individual parameter against the baseline standard. It provides 

information on the relative pollution contributed by individual samples. The critical value is 1.0, values greater than 1.0 indicates 

significant degree of pollution while values less than 1.0 shows no pollution (24, 25).  Pi is computed as: 

Concentration
Pollution index ( )

Standard
Pi 

 
      The pollution Index value is presented in Table 2. The values obtained for iron, lead, manganese, copper, zinc and nickel in all the 

samples investigated revealed that some of the waters sources were polluted. Amongst the six metals, significant degree of pollution 

was seen in lead, iron and nickel. This confirms the results on trace metals above permissible limit (Fe, Pb and Ni), for the different 

water sources in section B above. 

 

IV. CONCLUSIONS AND RECOMMENDATIONS 

      Overall, the mean metal levels in the sampled water sources followed a descending order: Fe>Cu>Zn>Ni>Pb>Mn. Fe (92%), Ni 

(53%) and Pb (25%) in the observed water sources (Table 1) exceeded the maximum  permissible limits in drinking water and 

swimming pool as specified by WHO and SON standards. Also, the pollution index result obtained confirmed significant pollution in 
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lead, iron and nickel. It is therefore suggested and advised that the concern contaminated sources be subjected to further treatments 

that will reduce drastically, the concentration of these identified trace metals which are capable of posing adverse threat to health of 

consumers and the society. Individuals are advised to take responsibility of their well-being by testing their drinking water sources 

periodically.  
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Abstract- Human capital is just one of an organization’s 

intangible assets. It is basically all of the competencies and 

commitment of the people within an organization i.e. their skills, 

experience, potential and capacity. Human capital management is 

a reciprocal relationship between supply and demand: 

employees, contractors and consultants invest their own human 

capital into business enterprises and the business enterprises need 

to manage the supplier. Any organization interested in its 

performance will naturally ask how well they are managing this 

asset to ensure maximum return on their investment. In the same 

way, all employees, contractors, consultants and providers of 

human capital want to ensure they are getting the appropriate 

return for their own human capital investing through salary, 

bonuses, benefits, and so on. The aim of this paper is to study of 

nature of human capital management and its strategic role in 

achieving of competitive advantage for the organization and it is 

a review paper. The results of this study show the strategic 

importance of human capital and managing them in 

organizations. 

 

Index Terms- human capital, human capital management, 

competitive advantage, human resource architecture 

 

I. INTRODUCTION 

The concept of human capital is not a particularly new one: 

the term was first coined in the 1960s by the economist 

Theodore Schultz and was centered on the division of labor and 

how one could compartmentalize employees into specific 

categories of seniority. Employees were primarily seen as being a 

cost, rather than a form of capital and contributor of value to the 

organization’s financial and non-financial performance. The 

1980s saw a rise in the ‘human resources’ function within 

business, which recognized the importance of employee 

management in improving operational efficiencies via training 

and development and job satisfaction. Fast forward to the 2000s, 

and people are officially recognized as adding value to the 

business from more than just an efficiency perspective – they 

constitute an intangible asset in terms of reputation, intellectual 

capital, expertise and knowledge and innovation, as well as 

contributing to strategy achievement. Business strategy should be 

directly aligned with the management of human capital, and this 

alignment should be clearly stated within company reporting. 

The advantages of doing so are numerous. It demonstrates 

externally that the organization takes HCM seriously, and could 

therefore help attract new talent to the business. It responds to 

any stakeholder concerns there may be on employee issues. The 

data collection and internal engagement involved in preparing a 

report can assist in identifying risks that may have otherwise 

been left unaddressed. 

      It can increase the trust of existing employees, who may not 

be aware of how their organization perceives human capital and 

how it is managed. It can improve internal management systems 

through data and information collection, trend analysis and target 

setting. It provides investors, especially sustainable and 

responsible investment (SRI) analysts, with the information they 

require to make their decisions. (A piece of CIPD research found 

that investors currently take little notice of workplace metrics 

because of low comparability and consistency in the way they are 

presented). At this point with review of the types of intangible 

assets, including human capital, the concept of human capital 

management as a basic of human resources architecture is be 

explained. Human resources management authorities (Kordestani 

2008; Nelson, 2004, Hietala, 2006, Baron and Armstrong, 2008), 

divide types of invisible assets into four categories: 

Social capital 

Organizational capital 

Human capital 

Intellectual capital 

 

II. RESEARCH THEORETICAL FRAMEWORK  

      The concept of human capital deals with added value which 

individuals provide for organizations. This is well expressed 

regarding that it is human capital that distinguishes between 

organizations and it is considered as a real competitive 

advantage. Human capital resources that are intangible but 

critical of the organization that put employees to the 

organizations. (Baron and Armstrong, 2008). Bantis et al believe 

that human capital is the human agent of the organization which 

contains a combination of intelligence, skill and Specializations 

that individuals are totally unique put available to the 

organization. Organization human elements are elements that are 

able to learning, changing, and innovations and providing the 

driving engine of creativity, which if appropriate to motivating, it 

can guarantee the long term survival of the organization. Human 

capital is not under ownership of organizations, but can be 

guaranteed through the employment relationships. Individuals 

T 
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bring the human capital to the organization and then develop it 

through experience and education. (Baron and Armstrong, 2008). 

According to Hietala (2006) the human capital is accumulated 

knowledge, skills and abilities which can potentially help to 

increasing productivity and performance at work and also in life.  

Based on this definition, the human capital can be an aim for the 

individuals well being and a fundamental tool for achieving the 

goals of the organization and the individual simultaneously. 

From Hietala perspective (2006) the concept of the human 

capital is divided into two parts: the stock human capital and the 

flow of the human capital. Moreover, the human capital has 

different content at the organizational and individual level.  At 

the individual level, the flow of the human capital includes 

conscious investments in the human capital in the form of 

training and education, which creates a common learning. 

      The Conscious part, frequently, but not always, work 

strongly at the initiative and innovation. On the other hand, the 

automatic increasing of human capital, will dominate on 

experiential learning and receiving tacit knowledge of the other 

components. Human capital is said to anything other than the 

physical capital (property, equipment, financial capital) that has 

an innate talent and it can also change itself and other production 

inputs or is modified (. Menzies, 2003). Human capital is the 

only product agent that has the ability to create new products and 

to improve the production processes.  Human capital in economic 

aspect is the base of innovation, that leads to economic growth 

widely and from social aspect is the cornerstone of the 

knowledge society. From Kordestani opinion (2008) Human 

capital is the knowledge, skills, competencies and the attributes 

that can be collected in individuals and makes it easy to achieve 

personal, economic and social success. Human Capital in new 

Looking is beyond the knowledge and skills of individuals. The 

current and dominant attitude about the human capital is that to 

what extent it can help the innovation of the organization. 

Innovation, doing new activities horizontally to all over the 

organization and doing new activities vertically at all levels of 

the organization. 

 

III. DISCUSSION AND CONCLUSION 

      Now the definition of human capital management as one of 

the basis of human resource architecture is discussed. Kearns 

believes that the human capital management is full development 

of human potential abilities, which is manifested as an 

organizational value. He believes that the human capital 

management is relevant with creating of the value through 

people, and what can be led to value creation is the philosophy of 

human development not just development process. Matthewman 

also believes that human capital management gives us 

opportunities for the analysis based on the fact. And establishing 

and operating policies in order to help us (Baron and Armstrong, 

2008). According to the explanations were offered, human 

capital management can be defined as follows: 

      Human Capital Management includes the processes, practices 

and systems that were used by staff to enable access to 

knowledge (Bassi & McMurrer, 2006). According to Mayo 

(2001), the fundamental difference between human capital 

management and human resources management is that human 

capital management looks at human as assets and human 

resources management looks at human as the costs. 

      Kearns (2005) believes that in human capital management, 

individuals create value added and they are not taken account 

overheads. While in the human resources management, human 

beings are considered as a significant cost that must be managed 

in accordance with these costs. This issue which in human 

resources management, personnel are considered as the costs, has 

not been confirmed in terms of human resources management 

studies by American authors such as Beer et al. They emphasized 

the need for a longer-term perspective in managing the people 

and considering them as potential assets compared with the 

changing costs. Both human resources management and human 

capital management in its appropriate concept can consider 

human beings as property. These two types in an appropriate 

concept can be considered the same which can provide us the 

basis for the realization of advantages related to human capital 

through a resource-based strategy, (Armstrong, 2010). According 

to Baron and Armstrong (2008), today individuals in the 

organization along with a set of skills, abilities and experience in 

addition their ability to apply them for the benefit of the 

employer organization are identified as important role makers 

and helpers in achieving of organizational success and important 

source makers of competitive advantage. According to Bassi 

(2006), activities, processes and human capital management 

systems can be divided into five major categories as illustrated in 

follow figure as shown. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Components of activities, processes and human capital 

management systems (Bassi, 2006,) 

Leadership/Managerial 
Practices 

 

Learning 
Capacity 

 Activities, Processes and 
Human capital 

management systems  

Talent 
Engagement 

 

Workforce 
Optimization 

 

Knowledge 
Accessibility 
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      Leadership, managerial practices, learning capacity, 

workforce optimization, knowledge accessibility, talent 

engagement, are among the human capital management activities 

that they are doing to growth and excellence of the organization 

and individuals .One of the most important tasks of human 

capital management is determining the human capital standards. 

These standards specify the path of organization success. Nelson 

(2004) mentioned six types of standards for human capital:  

      Strategic Coordination, planning and workforce 

development, leadership and knowledge management, 

performance culture, Talent Identification (skills, knowledge and 

competencies), and responsiveness. Therefore human capital 

management provides an appropriate context for creating 

knowledge-based human resources management, to form the 

actual  view  of human resources architecture .Strategic value 

and unique knowledge and also scarcity of human resources, all 

of them are considered as Infrastructures of human resources 

architecture. Moreover Nelson (2004) introduces human capital 

management duties and activities in this way: 

      Compiling and leadership of human resources strategy in line 

with organization strategy, workforce management, managing 

the process  such as employee selection, training and 

development, selection, human resource planning and  

processing  the individuals interactions with organization as 

illustrated in follow figure 

  .

 

                               
 

Human capital management practices (Nelson.2004). 

 

Human capital management process 

      Human capital management process includes a six-step 

process (Lyer,2004) that they are Planning, employee selection, 

embedding, providing service, maintaining, pension. Each of 

human capital management sub-processes has outcomes and 

impacts on the organization and individuals. 

First. Planning.  

      Product of planning is strategic sourcing. This output, 

internal and external employees seeking of talented individuals 

dictates based on roles and responsibilities. So it is the part of the 

organizational strategy that has supporting to adequate budget 

allocation for internal and external employees seeking of talented 

people with him. 

Second. Employees seeking  

      The output of employees seeking is talent Staff. This output 

is not focused upon just one job, but it focuses on the talents life 

cycle and the life value of an individual. 

Third. The placements.  

      With embedding the talents, the organization accesses the 

nature based on role. The role-based organization provides the 

roles that implemented for a strategic and integrated plan in the 

organization and it is conducted through the contextualized 

intelligence. 

Quarter. Service delivery. 

      The output of this stage is employee satisfaction. This output 

trains the staff that they live in customer orientation culture and 

they ensure that  this culture penetrate in  internal and external 

customers. 

Fifth. Maintaining. 

Processing, salary, benefits, reports 

Post management, improving employees assessment of  
needs 

Leadership( workforce processing) 

Classification, employee selection, training 
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      Reward, recognition and appreciations are the result of this 

step. This output creates motivation and courage of ownership 

and entrepreneurship in people and creates accountability 

between them and the organization  for strategic outcomes. 

Sixth . Retirement. 

      At the end of human capital management cycle, there is a 

sense of loyalty in employees and customers. Pensioners as the 

individuals who have grow in organization are the ambassadors 

of the trademark in organization and they feel a strong sense of 

loyalty to their organization and  they consider themselves 

accountable and responsible to institutionalizing  of the success 

inside and outside the organization . 
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Abstract- Due to the rapid technological progress, the 

consumption of electric energy increases continuously. But the 

transmission systems are not extended to the same extent because 

building of new lines is difficult for environmental as well as 

political reasons. Hence, the systems are driven closer to their 

limits resulting in congestions and critical situations endangering 

the system security. Power Flow Control devices such as Flexible 

AC Transmission Systems (FACTS) provide the opportunity to 

influence power flows and voltages and therefore to enhance 

system security, e.g. by resolving congestions and improving the 

voltage profile. Several kinds of FACTS controllers have been 

commissioned in various parts of the world. This paper presents 

various types of FACTS devices such as: load tap changers, 

phase-angle regulators, static VAR compensators, thyristor-

controlled series compensators, interphase power controllers, 

static compensators, and unified power flow controllers. There 

classification based on steady sate and transient state stability 

and Power electronic and control technology have been studied. 

 

I. INTRODUCTION 

owadays changing electric power systems generate a 

growing need for reliability, flexibility, fast response and 

accuracy in the fields of electric power generation, transmission, 

distribution and consumption. An efficient, reliable transmission 

system will persist to have a vital role in satisfying the nation’s 

growing thirst for electricity. The transmission system of the 

future (Smart Transmission) is the logical extension of today’s 

electric grid. Transmission has a long history of installing new 

technologies that always improve performance in reply to the 

varying needs of society. This approach of innovation is required 

today, more than ever before. A transmission system that is both 

bigger and smarter than today’s system is wanted to meet the 

nation’s goal of a sustainable future for electric energy.  The 

transmission system is the high-voltage part of the electric power 

infrastructure responsible for the bulk transfer of electricity from 

power plants to substations located near population centres. 

Transmission and Distribution (T&D) losses between 6% and 8% 

are considered normal [1].  

      As utilities shift forward with smart grid uses, there has never 

been a better time to think about the use of advanced power 

electronics as a workable transmission planning choice. With the 

use of FACTS Devices known as flexible AC transmission 

systems, the future of electric transmission systems can be smart. 

FACTS can raise transmission to a new level of performance and 

can provide a variety of benefits for increasing transmission 

efficiency [2].  There are two generations for realization of 

power electronics-based FACTS controllers: the first generation 

employs conventional thyristor-switched capacitors and reactors, 

quadrature tap-changing transformers, that second generation 

employs gate turn-off (GTO) thyristor-switched converters as 

voltage source converters (VSCs). The first generation has 

resulted in the Static Var Compensator (SVC), the Thyristor- 

Controlled Series Capacitor (TCSC), and the Thyristor-

Controlled Phase Shifter (TCPS). The second generation has 

produced the Static Synchronous Compensator (STATCOM), the 

Static Synchronous Series Compensator (SSSC), the Unified 

Power Flow Controller (UPFC) [1], [3] and the Interline Power 

Flow Controller (IPFC).the system, large dynamic swings 

between different parts of the system and bottlenecks [4]. In this 

paper classification of Facts devices based on stability will be 

discussed. 

 

II. INHERENT LIMITATIONS OF TRANSMISSION 

SYSTEMS 

      The characteristics of a given power system evolve with time, 

as load grows and generation is added. If the transmission 

facilities are not upgraded sufficiently the power system becomes 

vulnerable to steady state and transient stability problems, as 

stability margins become narrower [5]. 

      The ability of the transmission system to transmit power 

becomes impaired by one or more of the following steady-state 

and dynamic limitations [6]: 

_ angular stability; 

_ voltage magnitude; 

_ thermal limits; 

_ transient stability; 

_ dynamic stability. 

 

      These limits define the maximum electrical power to be 

transmitted without causing damage to transmission lines and 

electric equipment. In principle, limitations on power transfer can 

always be relieved by the addition of new transmission and 

generation facilities. Alternatively, FACTS controllers can 

enable the same objectives to be met with no major alterations to 

system layout. The potential benefits brought about by FACTS 

controllers include reduction of operation and transmission 

investment cost, increased system security and reliability, 

increased power transfer capabilities, and an overall 

enhancement of the quality of the electric energy delivered to 

customers [7]. 

 

III. STABILITY 

      The stability of a system refers to the ability of a system to 

return to its steady state when subjected to a disturbance. As 

mentioned before, power is generated by synchronous generators 

that operate in synchronism with the rest of the system. A 

N 
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generator is synchronized with a bus when both of them have 

same frequency, voltage and phase sequence. We can thus define 

the power system stability as the ability of the power system to 

return to steady state without losing synchronism. Usually power 

system stability is categorized into Steady State, Transient and 

Dynamic Stability 

a) Steady State Stability studies are restricted to small and 

gradual changes in the system operating conditions. In 

this we basically concentrate on restricting the bus 

voltages close to their nominal values. We also ensure 

that phase angles between two buses are not too large 

and check for the overloading of the power equipment 

and transmission lines. These checks are usually done 

using power flow studies. 

b) Transient Stability involves the study of the power 

system following a major disturbance. Following a large 

disturbance the synchronous alternator the machine 

power (load) angle changes due to sudden acceleration 

of the rotor shaft. The objective of the transient stability 

study is to ascertain whether the load angle returns to a 

steady value following the clearance of the disturbance 

c) The ability of a power system to maintain stability 

under continuous small disturbances is investigated 

under the name of Dynamic Stability (also known as 

small-signal stability). These small disturbances occur 

due random fluctuations in loads and generation levels. 

In an interconnected power system, these random 

variations can lead catastrophic failure as this may force 

the rotor angle to increase steadily. 

 

IV. FACTS CONTROLLERS 

      Power flow control has traditionally relied on generator 

control, voltage regulation by means of tap-changing and phase-

shifting transformers, and reactive power plant compensation 

switching. Phase-shifting transformers have been used for the 

purpose of regulating active power in alternating current (AC) 

transmission networks. A number of FACTS controllers have 

been commissioned. Most of them perform a useful role during 

both steady-state and transient operation, but some are 

specifically designed to operate only under transient conditions. 

FACTS controllers intended for steady-state operation are as 

follows: 

 Thyristor-controlled phase shifter (PS): 

      This controller is an electronic phase-shifting transformer 

adjusted by thyristor switches to provide a rapidly varying phase 

angle. Figure 1 shows the schematic diagram of the Thyristor 

Controlled Phase Shifter (TCPS). The series transformer injects 

the voltage in series in the system. The active and reactive power 

injected by the series transformer is taken from the shunt 

transformer. For sake simplicity of analysis, the insignificant 

losses from transformer and converter is neglected. Thus the net 

complex power (real and reactive power) exchange between the 

TCPS and the system is zero. The injection of this complex 

power depends on the injection of a series voltage controlled by a 

converter. 

 
Fig. 1 Schematic Diagram Of The Thyristor Controlled 

Phase Shifter 

 

  Load tap changer (LTC): 

      This may be considered to be a FACTS controller if the tap 

changes are controlled by thyristor switches. 

 
Fig. 2 Load Tap Changer 

 

 Thyristor-controlled reactor (TCR): 

      This is a shunt-connected, thyristor-controlled reactor, the 

effective reactance of which is varied in a continuous manner by 

partial conduction control of the thyristor valve. 

      A thyristor controlled reactor is usually a three-phase 

assembly, normally connnected in a delta arrangement to provide 

partial cancellation of Harmonics. Often the main TCR reactor is 

split into two halves, with the thyristor valve connected between 

the two halves. This protects the vulnerable thyristor valve from 

damage due to flashovers, lightning strikes etc. 
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Fig. 3 Circuit Diagram Of Thyristor-Controlled Reactor 

 

 Thyristor-controlled series capacitor (TCSC): 

      This controller consists of a series capacitor paralleled by a 

thyristor-controlled reactor in order to provide smooth variable 

series compensation. 

 
Fig. 4 Simple Diagram of TCSC 

 

  Interphase power controller (IPC):  

      This is a series-connected controller comprising two parallel 

branches, one inductive and one capacitive, subjected to separate 

phase-shifted voltage magnitudes. Active power control is set by 

independent or coordinated adjustment of the two phase-shifting 

sources and the two variable reactances. Reactive power control 

is independent of active power. 

 
Fig. 4 Generic single-line diagram of the interphase power 

controller. 

 

ᴪ1, ᴪ 2 - Internal phase shifts 

XC - Capacitive reactance 

XL - Inductive reactance 

 Static compensator (STATCOM): this is a solid-state 

synchronous condenser connected in shunt with the AC 

system. The output current is adjusted to control either 

the nodal voltage magnitude or the reactive power 

injected at the bus. 

 Solid-state series controller (SSSC): this controller is 

similar to the STATCOM but it is connected in series 

with the AC system. The output current is adjusted to 

control either the nodal voltage magnitude or the 

reactive power injected at one of the terminals of the 

series-connected transformer. 

  Unified power flow controller (UPFC): this consists of 

a static synchronous series compensator (SSSC) and a 

STATCOM, connected in such a way that they share a 

common DC capacitor. The UPFC, by means of an 

angularly unconstrained, series voltage injection, is able 

to control, concurrently or selectively, the transmission 

line impedance, the nodal voltage magnitude, and the 

active and reactive power flow through it. It may also 

provide independently controllable shunt reactive 

compensation. 

 

 
Fig. 5 The Schematic diagram of UPFC 

 

      Power electronic and control technology have been applied to 

electric power systems for several decades. HVDC links and 

static VAR compensators are mature pieces of technology: 

 Static VAR compensator (SVC): 

 

       This is a shunt-connected static source or sink of reactive 

power. 
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Fig. 6  SVC connected to a transmission line. 

 

  High-voltage direct-current (HVDC) link:  

      This is a controller comprising a rectifier station and an 

inverter station, joined either back-to-back or through a DC 

cable. The converters can use either conventional thyristors or 

the new generation of semiconductor devices such as gate turn-

off thyristors (GTOs) or insulated gate bipolar transistors 

(IGBTs). 

 

V. RESULT AND CONCLUSION 

      In order to assist power system engineers to assess the impact 

of FACTS equipment on transmission system performance, it has 

become necessary to write new power system software or to 

upgrade existing software. This has called for the development of 

a new generation of mathematical models for transmission 

systems and FACTS controllers, which had to be blended 

together, coded, and extensively verified. This has been an area 

of intense research activity, which has given rise to a copious 

volume of publications. Many aspects of FACTS modelling and 

simulation have reached maturity, and we believe that the time is 

ripe for such an important and large volume of information to be 

put together in a coherent and systematic fashion. 

      With the history of more than three decades and widespread 

research and development, FACTS controllers are now 

considered a proven and mature technology. The operational 

flexibility and controllability that FACTS has to offer will be one 

of the most important tools for the system operator in the 

changing utility environment. In view of the various power 

system limits, FACTS provides the most reliable and efficient 

solution. The high initial cost has been the barrier to its 

deployment, which highlight the need to device proper tools and 

methods for quantifying the benefits that can be derived from use 

of FACTS. 
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Abstract- Video summarization is the process to represent the 

content of video in effective manner.It is based on two types , 

static video summary and dynamic video skimming . Static video 

summary is the process that selects a set of salient images (called 

key frames) extracted or synthesized from the original video to 

represent the video contents. Dynamic video skimming is method 

to make the original video as several short video clips it can be 

done by using two -ways. It’s objective is to extract the main 

events (highlights of the match) from cricket video and make a 

short summary of the match so that it can take a small memory 

space as well as for fast content browsing transmission, and also 

retrieval. 

 

General Terms: Algorithms, Performance 

Index Terms- Video Summarization, DVT 

 

I. INTRODUCTION 

ideo enriches the content delivery by combining visual, 

Audio and textual information in multiple data streams. 

Thus it is always the favourite medium for the play of the most-

people and Communication entities for its extraordinary 

expressive power. With the fast development of the network 

bandwidth and large capacity storage devices, video data has 

become pervasive on the Internet in these days. On today’s 

network many companies of the Provide video sharing services, 

which further speeds up the Growth of the volume of Internet 

videos. People can retrieve and enjoy multimedia information in 

the form of text, image and particularly video. Moreover, 

individual people also begin to share their own edited videos. 

 

II. RELATED  WORK 

       To solve this problem, video summarization, which engage 

In providing concise and  informative video summaries to help 

people to browse and manage video files efficiently, have 

received more and more Videos. Basically there are two kinds of 

video summaries. 

 

I. Static video summary 

       Static video story board, which is composed of a set of 

salient images (key frames) extracted or synthesized from the 

original video. Based on the way a key frame is extracted, 

existing work in this area can be categorized into three classes: 

sampling based, shot based, and segment based. 

 

1.Shot based:  

       A shot is defined as a video segment taken from a 

continuous period; a natural and straightforward way is to extract 

one or more key frames from each shot using low-level features 

such as colour and motion. A typical approach was proposed 

where key frames were extracted in a sequential fashion via 

thresholding. The first frame with in the shot is always chosen 

then the colour-histogram difference between the sub-sequent 

frames and the latest key frame is computed. Once the difference 

exceeds a certain threshold, anew key frame will be extracted. 

One drawback of the shot-based key frame extraction approach is 

that it does not scale up well for long video 

 

 
Figure 1. shot based summary 

 

2.Dynamic video skimming 

       Dynamic video skimming, which a shorter version of the 

original video is made up of several short video 

 

III. VIDEO STRUCTURE ANALYSIS 

       A video is composed of images and audio and textual. The 

images is converted into frames and the video play at least 25 to 

30 frames per second. Each video also uses some video 

compression. Video compression refers to reducing the quantity 

of data used to represent video images and is a straightforward 

combination of image compression and motion compensation. 

There are four methods for compression, discrete cosine 

transforms (DCT), vector quantization (VQ), fractal 

compression, and discrete wavelet transforms (DWT). 

       1) Discrete cosine transform: DCTs are important to 

numerous applications in science and engineering from lossy 

compression of audio (e.g. MP3) and images (e.g. JPEG) (where 

small high-frequency components can be discarded), to spectral 

methods for the numerical solution of partial differential 

equations, It analyzes the frequency components present in the 

sample, and discards those frequencies which do not affect the 

image as the human eye perceives it..  

V 
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       2) Vector Quantization: Vector quantization (VQ) is a lossy 

data compression method based on the principle of block coding. 

It is a fixed-to-fixed length algorithm. In the earlier days, the 

design of a vector quantizer (VQ) is considered to be a 

challenging problem due to the need for multi-dimensional 

integration.  

       3) Discrete Wavelet Transforms: The discrete wavelet 

transform (DWT) is an implementation of the wavelet 

transform using a discrete set of the wavelet scales and 

translations obeying some defined rules. In other words, this 

transform decomposes the signal into mutually orthogonal set of 

wavelets, which is the main difference from the continuous 

wavelet transform (CWT), or its implementation for the discrete 

time series sometimes called discrete-time continuous wavelet 

transform (DT-CWT).. 

IV.  

EXISTING  SYSTEM 

       When user searching  particular  an event query  in video 

sharing websites there will be displayed  more videos which are 

not related to the query User has to spend  more  time to search  

that particular 

 

V. PROPOSED  SYSTEM 

       Video summarization is one of the possible way to generate 

a  sufficient answer to the event query given by the user 

Summarization methods are two types  Video skimming and 

Visual-textual storyboard Summarizing multiple videos is 

possible by visual content and textual information available Web 

video summarization by tag localization and key-shot 

identification approach  we first localize the tags that are 

associated with each video into shots then the relevance of the 

shots  with respect to the event query by matching the shot level 

tags with the query. After  that we identify a set of key-shots 

from the shots that high relevance scores by exploring the 

repeated  occurrence  of key sub-events 

 

VI. PLAN OF WORK 

 Structural analysis for sports videos 

       Play-Break Detection: Sports video is composed of  play 

events, which refers to the  times when the ball is in play and 

break events, which refers  to intervals of stoppage  in the game. 

The play- break  was detected by the duration  thresholding of 

the time interval  between consecutive long shots. 

 

 
Figure 2. Example of Cricket video summarization process 

 

Visual Feature Extraction 

       In image or video processing research, features such as edge, 

texture (grass ratio) etc are widely adopted.  As features however 

do not-possess high-level semantics, they are referred to as 

“Low-level" Features.  In sports video analysis literature, 

researchers usually use these low-level features to extract 

semantic information for high-level analysis. Umpire action 

always gives the important information about an event in case of 

cricket match. Grass ratio is defining as the ratio of play ground 

grass colour pixel verses other pixel in each frame. In case of 

cricket video whenever a player hit a shot (four, six) the grass 

pixel ratio decreases from play ground to boundary in each 

frame. If the numbers of frames contain the pixel ratio from a 

particular threshold below and above then there may be boundary 

shot. In this paper I am using the grass ratio for detecting the 

boundary shot. The figure-3 shows the complete calculation 

process of grass pixel ratio per frame and on the basis of 

extraction visual features of cricket video.  

 

 
Figure 3. Extraction audio feature of cricket vedio 
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How the Sobel filter and Hough transform detects text 

 
 

VII. IMPLEMENTATION 

There are six step process of video summarization.  

A. Block Creation  

       In this section we have first split the long video into small 

blocks of equal size (1 minute) long. That is why create block of 

the input video and then process. For this purpose have to use 

mat lab.  

B. Priority Assignment  

       Each block is then assigned a priority (e.g. 0 to 9 an integer 

vale) based on the objects and events occurring in that block. Yet 

another alternative would use the audio stream and/or 

accompanying text associated with the video to identify the 

priority of the block. The priority assignment can be done 

automatically using object and event detection algorithms or can 

be done manually. In our cricket video summarization 

application, for example, the priority assignment could be done 

by using (low/ high) level image processing lgorithms for events 

such as four, sixes and out etc. Here we process each block one 

by one and on the basis of features (visual, audio, and textual) 

find out the event in each block and assign a priority to each 

block.  

 

 
Block diagram of video    summarization 

 

PRIORITY CURVE ALGORITHM 

 

Algorithm peaks (v,r,s) 

    V is a sequence of block-priority pairs 

     R is the peak width 

     S is the peak height 

Begin 

  Res:=0 

For each j [r, cards(v)-r] do 

           canter : =0 

            total: =0 

 for each (b, p)£ v such that I £(j-r, j+r] do 

            total : = total + p 

end for 

for each <b, p> £ v such that i £(j-r/2, j+r/2) 

         center : = center+p 

if center/ total>s then 

Res : = Res U {<b,p> £ v/i E (j-r/2,j+r/2]} 

end if 

end for 

end res 

  end 

 

PEAK ALGORITHM USAGE IMAGES  
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VIII. CONCLUSION 

       Video is getting more and more popular now than ever 

before, due to the rapid growth of the Internet bandwidth and the 

growing use of video in education, entertainment, and 

information sharing. Many organizations produce huge volume 

of video data every day. Facing the massive data volume, end 

users find that it is inefficient to browse a favourite video from 

the Internet, and the content providers have to face the tedious 

work of managing the ever growing video database. The urgent 

problem brings a lot attention to video summarization, which is a 

new technology intends to solve the problem by providing the 

people with concise and informative content presentations so that 

the users can quickly grasp the major contents of a video. Most 

video summaries goes into the following two types: static video 

story board, which is composed of a set of salient images 

extracted or synthesized from the original video, and dynamic 

video skimming, which is a shorter version of the original video 

made up of several short video clips. This thesis presents our 

work done on automatic video summarization 
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Abstract- The research was carried out to  minimize nitrate 

leachate in RBE soil by in cooperating  green manures (Sesbania 

rostrata, Gliricidia and sunhemp)  and Azolla. The soil samples 

for experiment was  collected from non agricultural lands in 

Thavashikulam, Vavuniya.  Experiment was carried out with 

RCBD with six treatments such as Control(T1), Urea (T2),  Sun 

Hemp (T3) Azolla (T4) )  Gliricidia (T5) and  Sesbania rostrata 

(T6),  and  three replicates. The results were  analyzed by 

ANOVA for a Random Complete Block  design (RCBD) to 

determine significance of differences (P>0.05) between the 

treatments.  Duncun mean comparison was carried out by using 

SAS package. Nitrate losses were significantly (P=0.022) differ 

from each treatments and highest amount of loss was observed  

in Azolla (19.66mg) followed by Urea(17.54mg),  sespania 

(15.34), Giliricidia ( 13.14)and sunhemp( 11.2 ).  Nitrate losses 

were less in  green manure(Sesbania, Sunhemp & Gliricidia) 

added soil than  inorganic fertilized (urea) soil with in one month 

period. Green manures ( Sesbania, Sunhemp and Giliricidia) 

could be utilized to minimize  nitrate loses in RBE soil except 

Azolla.  Azolla could be used as bio fertilizer  in wet land paddy 

soil as it is considered  as super plant to fix atmospheric nitrogen 

(5-6% of nitrogen)  and Nitrate loss was higher in Azolla than 

urea in RBE soil. The field study could be carried out to confirm 

the finding to implement the findings in farmers field. 

 

Index Terms- Sesbania rostrata,  Gliricidia, Sunhemp, Azolla , 

Nitrate leachate 

 

I. INTRODUCTION 

he Vavuniya district is located in the low country dry zone 

with the mean temperature of 28 ° C and annual rainfall of 

1400mm. It is an agricultural area and people use surface and 

ground water for irrigation purpose.  In Kanthapuram area, 

people  have been engaged in  cultivation of vegetable crops for 

more than 30 years using inorganic fertilizer.  My  previous 

research studies showed there are  more than 95 % of agro wells 

are contaminated with Nitrate pollution due intensive use of 

Inorganic fertilizer  Fertilizer. Nitrate contamination of ground 

water has become a serious problem in northern part of Sri Lanka 

where intensified agriculture is being practiced (Nagarajah et al., 

1988). Incorporation of Green manures  is the one ways to 

minimize nitrate leachate in soil. The objective  of the study is to 

minimize nitrate leachate in soil by incorporating Green manures 

and  azolla. 

 

II. MATERIALS AND METHODS 

Soil collection 

       The soil samples for experiment were  collected from non 

agricultural lands in Thavashikulam, Vavuniya and   Collected  

samples were mixed and  composite sample    was used  to 

prepare leaching column. A sub samples   of collected samples  

were air dried and sieved through 2 mm sieve and used  to 

determine bulk density,  pH , Nitrogen,  organic matter and  

Electrical conductivity. Electrical conductivity and pH were 

measured using  the environmental prop (YSI model 556).  

Particle density was measured by  Core sample  method.  

Organic matter  content  was determined by Walkey and Balck 

method. 

 

Establishment of  Leaching Column  

       Poly Vinyl chloride (PVC) cylindrical tubes of 60 cm height 

and 10 cm diameter was  packed with 1.6 gcm-3 bulk density of 

the soil in September 2011. At the bottom of the columns, a layer 

of Quartz layer and plastic net was   fitted  in order to avoid the 

movement of particles in leachate.  The columns were fixed with 

plastic funnels which facilitated the collection of the leachate in 

one liter of  dark bottle. Experiment was  carried out with RCBD 

with six treatments (Control(T1), Urea (T2),  Sunhemp (T3) 

Azolla (T4) )  Gliricidia (T5) and  Sesbania rostrata (T6),)  and  

three replicates (Figure 1.0).  Each  column was fertilized  at rate  

of 0.108g total N per 78.57 X 10-4 m2 . Columns were irrigated  

with distilled water at 7 mm per day.  The leachate was  collected  

before irrigation  and measured the volumes   and analyzed the 

nitrate nitrogen by Brucine method (Taras, 1958).  No3-N in soil 

was determined by sodium salicylate  method  and NH4 -N 

(Dharmakeerthi et al. 2007) was determined by indole phenol 

blue  method.  Total nitrogen of green manures  were determined 

by   kjedhal digestion method. The Nitrate nitrogen loss in 

leachate was  analyzed by ANOVA for a Random Complete 

Block  design (RCBD) to determine significance of differences 

(P>0.05) between the treatments.  Duncun mean comparison was 

carried out using SAS package . 

 

III. RESULT AND DISCUSSION 

General characteristics of soil 

       The soil of the experimental site was classified as Reddish 

Brown Earth . The chemical analysis of the soil showed that it is 

almost neutral with low nitrogen and organic matter content 

(Table 1). 

T 
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Nitrate    leachate in different treatment 

       All the treatments showed similar  trend in nitrate losses in 

leaching column (figure 2.0). Rate of leaching increased from  

beginning to 16DAI and then started to decline in all treatments 

(Figure:2.0). Highest nitrate leaching was observed  during 

16DAI in all treatments due to highest rate of decomposition of 

organic matter and increased rate of nitrate availability in soil.  

Urea also showed same trend due to  hydrolysis of urea and 

consequent ammonification and nitrification. 

       Nitrate losses were significantly (P=0.022) differ from each 

treatments and highest amount of loss was observed  in Azolla 

(19.66mg) followed by Urea(17.54mg),  sesbania (15.34mg), 

Giliricidia (13.14mg)and sunhemp(11.2mg ) (Figure 3).  Nitrate 

losses were less in  green manure(Sesbania, Sunhemp & 

Gliricidia) added soil than  inorganic fertilized  soil with in one 

month period.  Low  NH4+-N (Table 3.0) in azolla  than other 

green manures could be the reason for higher nitrate losses in 

Azolla than other green manures. And also azolla  could be 

decomposed faster than other green manures as  C/N ratio (6.2) 

of azolla was lower than other green manures ( Table 2.0).   

Hence azolla could be utilized in wet land paddy cultivation as 

bio fertilizer as there is  a hard pan to prevent leachate. 

 

Properties of soil after in cooperation of Green manure 

       Application of green manure significantly increased the soil 

organic matter content (OM) (P <0.001), NO3- N (P <0.003) and 

NH4-N (p <0.009) compare to control in 14 days after 

incorporation of organic matter (14DAIOM).  Accordingly, OM 

content ranged from 1.46 – 1.69, No3 –N ranged from 633 – 

5210ppb, and NH4-N ranged from 374- 910ppb        (Table 3.0). 

Higher   amount of  NH4+-N was observed  in all green manure 

added soil except azolla than inorganic fertilized (urea)soil and 

No3 –N was less in green manure added soil than  urea. Hence 

application of green manure except azolla  decrease soil nitrogen 

losses by increase soil organic matter content and NH4-N 

(Sangakkara 2005).   

       Total mineral nitrogen (No3- N + NH4-N) in all treatments 

were significantly higher (p<0.0001) than control and more or 

less same as  organic   and inorganic fertilized soil  except 

sesbania (Table 4.0) after  one month  of  irrigation/ 45 days after 

in cooperation of grenn manure.  Highest mineral nitrogen was 

observed in Sesbania   than other green manures and urea .   

Hence  green manures (Sesbania, gliricidia and sunhemp) could 

be used as organic fertilizer to improve soil fertility (Alain 

Clement et al. 1998) and reduce nitrate pollution in ground water. 

 

IV. CONCLUSION 

       Green manures  ( Sesbania rostrata, Sunhemp and 

Giliricidia) could be utilized to minimize  nitrate loses in RBE 

soil except Azolla.    Azolla could be used as bio fertilizer  in wet 

land paddy soil as it is considered  as super plant to fix 

atmospheric nitrogen (5-6% of nitrogen)  and Nitrate loss was 

higher in Azolla than urea in RBE soil. The field study could be 

carried out to confirm the finding to implement the findings in 

farmers field. 
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Table1: Important characteristics of soil at experimental site 

 

 

 

 

 

 

 

 

 

 

 

 

 

Soil property Content 

Texture Sandy Clay loam 

           Sand (%) 64.4 

           Silt (%) 10 

           Clay (%) 25.6 

Bulk density (gcm-3) 1.60  

EC (ds/m) 0.2 

pH 6.82 

Total N (%) 0.102 

Organic matter (%) 0.84 

Figure: 1   Arrangement of Leaching column 
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Figure : 2.0 Temporal and cumulative  Nitrate loss in different treatments. 
 

 
 

Figure : 3.0    Nitrate  loss in different treatments. 
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Table 2.0 C/N of Green Manures 

 

Green Manures C% N% C/N 

Sunhemp 34.2 4.2 8.1 

Azolla 35.5 5.7 6.2 

Gliricidia 38.6 3.5 11 

Sesbania 42.12 5.6 7.5 

 

Table:    3.0 Properties of soil  14DAIOM 

 

Treatments pH EC 

Organic  

matter % 

NO3- -N 

 

(ppb) 

NH4+ - N 

 

(ppb) 

T1- Control 6.83 0.1 1.46 633 374 

T2- Urea 6.53 0.2 1.58 5210 767.08 

T3- Sunhemp 6.61 0.14 1.52 4447 820.66 

T4- Azolla 6.92 0.1 1.66 1457 654.93 

T5- Gliricidia 6.85 0.2 1.69 1990 910.38 

T6- Sesbania 6.75 0.1 1.66 2157 846.6 

 

Table 4.0 Comparison of  the mineral  nitrogen in inorganic fertilized soil and organic fertilized soil 45 Days After In 

cooperation of Organic Matter (45DAIOM) 

 

 

 

 

 

 

 

 

 

Means with the same letters are not significantly different at p<0.0001 

 

Treatments Total Mineral Nitrogen(No3 –N +  NH4-N) 

T1- Control 1286.4  c     

T2- Urea 1959.9   b    

T3- Sunhemp 1911.3  b     

T4- Azolla 1885.9  b     

T5- Gliricidia 1809.7   b    

T6- Sesbania 3337.6  a     
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Abstract- In this paper, we analyse two-unit cold standby system 

with instructions and post-repair inspection. On the failure of a 

unit, an expert repairman comes with his assistant and gives 

instructions to his assistant for repairing the unit. After getting 

instructions, the assistant repairman immediately starts the repair 

of the failed unit. When the assistant completes the repair, the 

inspection is carried out by the expert to see whether the unit 

repaired by his assistant is perfectly repaired or not. If not, the 

expert himself repairs it perfectly. Various measures of the 

system effectiveness are obtained by making use of semi-Markov 

processes and regenerative point technique. Study through graphs 

is also made. 

 

I. INTRODUCTION 

wo unit standby system has been discussed that on the 

failure of a unit, an ordinary repairman is called who may or 

may not be able to repair the unit or sometimes he may damage 

the unit while repairing it. If he is unable to repair or damages the 

unit then expert repairman is called immediately. However, there 

may be situations when on the failure of a unit, the ordinary 

repairman is given instructions by the expert before starting the 

repair. This is done to avoid the damages or to minimize the 

inability of the ordinary repairman. Kumar, Gupta and Taneja 

(1995, 96) analysed two unit systems introducing the concepts of 

instruction time and assistant repairman. In these papers, it has 

been assumed that on the failure of a unit, the assistant repairman 

is given instruction and he repairs the unit perfectly after getting 

the instructions. However, it may happen that even after getting 

instructions, the repair done by the assistant repairman may not 

be perfect. So, there comes an idea of introducing the post repair 

inspection which is carried out by the expert to see whether the 

repair done by the assistant is perfect or not. 

      The system is analysed by making use of semi-Markov 

process and regenerative point technique. Various measures of 

system effectiveness such as mean time to system failure 

(MTSF), steady state availability, expected busy period of the 

assistant, expected instruction time, expected repair time of the 

expert, expected inspection time by the expert, expected number 

of visits by the expert repairman and expected profit earned by 

the system are obtained. Graphs are also plotted for a particular 

case. 

 

Notations 
O operative unit 

Cs cold standby 

Fi expert is giving instructions to the assistant 

for repairing the failed unit. 

FI instructions are going on from previous 

state 

Fra failed unit under repair of the assistant 

repairman. 

Fre failed unit under repair of the expert 

repairman 

Fw failed unit waiting for repair 

Fpri failed unit is under post repair inspection by 

the expert 

FPRI post repair inspection is going on from 

previous state 

FRa repair by assistant is continuing from the 

previous state. 

FRe repair by expert is continuing from previous 

state 

  
constant failure rate of operative unit 

g1(t), G1(t) p.d.f. and c.d.f. of repair time by assistant  

g2(t), G2(t) p.d.f. and c.d.f. of repair time by expert 

i(t), I(t) p.d.f. and c.d.f. of instruction time 

h(t), H(t) p.d.f. and c.d.f. of post repair inspection. 

 

II. TRANSITION PROBABILITIES AND MEAN 

SOJOURN TIMES 

      The state transition diagram is shown as in Fig. 1. The epochs 

of entry into states 0, 1, 3, 4, 5, 7, 8 and 10 are regeneration 

points and so these are regeneratives states, 2, 4, 6, 7, 9, 10 and 

11 are down states. The transition probabilities are  

dte)t(dQ t

01
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12
dQ t e I t dt 

 
     2 t

14dQ t e 1 i t dt   ©  

   t

13dQ t e i t dt
 

   t

35 1dQ t e g t dt
 

   t

36 1
dQ t e G t dt 

 
     6 t

37 1
dQ t e 1 g t dt   ©  

   47 1
dQ t g t dt

 

   t
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dQ t pe h t dt

 

   t
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dQ t qe h t dt

 

   t

59
dQ t e H t dt 

 
     9 t
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dQ t e 1 ph t dt   ©  

     9 t
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   t
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dQ t q e h t dt

 

   t

80 2
dQ t e g t dt

 

   t

8,11 2dQ t e G t dt 
 

     11 t

81 2dQ t e 1 g t dt   ©  

   10,1 2dQ t g t dt
 

 

 
Fig. 1 : State Transition Diagram 

 

      The non-zero elements pij of the transition probability matrix 

for the system are found out as 
 *

ij ij
S 0

p limq s



. 

Mean Sojourn times (µi) in state i are as follows: 

0 1/ ,  
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1

1 i 
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 4 1
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G t dt
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5

1 h
,

 
 

  

 *

2
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 7

0

H t dt



  
 

 10 2

0

G t dt



  
 

 

      The unconditional mean time taken by the system to transit 

for any regenerative state j, when it is counted from epoch of 

entrance into the state is mathematically stated as 

   *'

ij ij ij
s 0

m t dQ t limq s


    
Thus, 

01 0m  
 

12 13 1m m  
 

   2

14 13 1

0

m m k I t dt



   
 

35 36 3m m  
 

 7

35 36 47 4m m m   
 

50 58 59 5m m m   
 

   9 9

50 58 5,10 51 71 7,10 7m m m m m m      
 

80 8,11 8m m  
 

 11

80 81 10,1 10m m m   
 

 

III. MEAN TIME TO SYSTEM FAILURE 

      To determine the MTSF of the system, we regard the failed 

states of the system absorbing. By probabilistic arguments, we 

have: 

      0 01 1t Q t s t  
 

        1 12 13 3t Q t Q t s t   
 

        3 35 5 36t Q t s t Q t   
 

             5 50 0 58 8 59t Q t s t Q t s t Q t     
 

        8 80 0 8,11t Q t s t Q t   
 

 

      Taking Laplace-Stieltjes transform of these equations and 

solving them for 
 s**

0 . 

 

      Now the MTSF, given that the system started at the 

beginning of state 0, is  

 **

0

s 0

1 s N
T lim

s D


 

 
where 

0 1 13 3 13 35 5 13 35 58 8N p p p p p p        
 

and  

 13 35 50 58 80D 1 p p p p p  
 

 

IV. AVAILABILITY ANALYSIS 

      Using the arguments of the theory of regenerative processes, 

the availability Ai(t) is seen to satisfy the following recursive 

relations: 

       0 0 01 1A t M t q t A t  ©
 

             2

1 1 13 3 14 4A t M t q t A t q t A t  © ©
 

             6

3 3 35 5 37 7A t M t q t A t q t A t  © ©
 

     4 47 7A t q t A t ©
 

           5 5 50 0 58 8A t M t q t A t q t A t  © ©
 

   
           9 9

5,10 10 51 1q t A t q t A t © ©
 

         7 71 1 7,10 10A t q t A t q t A t © ©
 

             11

8 8 80 0 81 1A t M t q t A t q t A t  © ©
 

     10 10,1 1A t q t A t ©
 

where 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      622 

ISSN 2250-3153  

www.ijsrp.org 

  t

0M t e
;  

   t

1M t e I t
 

   t

3 1M t e G t ;
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   t
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      Taking Laplace transform of these equations and solving 

them for A0
**

(s). 

 

      The steady state availability of the system is given by 

  *

0 0 1 1
s 0

A lim sA s N / D


 
 

where 

        11 9 9 6

1 0 13 35 58 81 51 5,10 14 13 37N 1 p p p p p p p p p       
   

 1 3 13 3 13 35 8 13 35 58p p p p p p   
 

and  

1 1 0 13 35 58 80 4 7D k p p p p   
 

      9 6 2

10 13 35 58 5,10 13 37 14µ p p p p p p p    
   

 

      In steady state, the total fraction of the time for which the 

assistant is busy, is given by 

   a * 2
0 0

s 0
1

N
B limsB s

D
 

 
where 

N2 = µ4. 

and D1 is already specified. 

 

      In a steady state, the number of visits per unit time of expert 

is given by 

 ** 3
0 0

s 0
1

N
V limsV s

D
 

 
where 

        11 9 9 6

3 13 35 58 81 51 5,10 37N 1 p p p p p p p 1      
   

and D1 is already specified. 

 

      In a steady state, the total fraction of time for which the 

expert is busy in repairing, is given by 

 * 4
0 0

s 0
1

N
BR limsBR s

D
 

 
where 

       9 2 6

4 10 13 35 58 5,10 7,10 14 13 37N p p p p p p p p     
   

and D1 is already specified. 

 

      In a steady state, the total fraction of time, for which the 

expert is busy in giving instructions, is given by 

 * 5

0 0
s 0

1

N
BI lims BI s

D
 

 
where 

N5 = k1 

and D1 is already specified. 

      In the steady state, the total fraction of time for which the 

expert is busy in inspection, is given by 

 * 6

0 0
s 0

1

N
BT lims BT s

D
 

 
Where N6 = µ7. 

 

V. COST-BENEFIT ANALYSIS 

The total expected profit, in steady state, is given by 
 a

0 0 1 0 2 0 3 0 4 0 5 0P C A C B C BR C BI C BT C V     
 

where 

C0 = the revenue per unit up time of the system 

C1 = cost per unit time for which the assistant repairman is 

busy in repairing the units. 

C2 = Cost per unit time for which the expert repairman is 

busy in repairing the units. 

C3 = cost per unit time for which the expert is busy is giving 

instructions to the assistant. 

C4 = cost per unit time for which the expert is busy in doing 

the post repair inspection. 

C5 = cost per visit by the expert repairman. 

 

VI. GRAPHICAL STUDY 

      Let us assume that the repair times, instruction and inspection 

time are exponentially distributed i.e.,  

       1 2t tt t

1 1 2 2i t e , h t e , g t e ,g t e
        

 
 

      The behaviour of the MTSF and the profit with respect to 

repair rate (1) for different values of instruction rate () is 

shown as in fig 2 and 3 respectively. From the graphs, we see 

that the MTSF and the profit increase with the increase in repair 

rate (1) and also with the increase in instruction rate. 

      Figs. 4 and 5 study the behaviour of the MTSF and the profit 

respectively with respect to failure rate 
 

 for different values 

of inspection rate 
 

. From the graphs, it is interpreted that both 

the MTSF and the profit decreases as failure rate 
 

 increases. 

However, their values increase with increase in the values of 

inspection rate 
 

. 

      The graphs for the MTSF and the profit with respect to 

probability that the assistant repairman successfully completes 

the repair (p) for different values of instruction rate 
 

 are 

shown as in Figs. 6 and 7 respectively. We conclude from the 

graphs that as the values of p and   increase, both the MTSF 

and the profit increase. 
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Fig. 2 

 

 
Fig. 3 

 
Fig. 4 

 

 

 
Fig. 5 

 

 

 
Fig. 6 

 
Fig. 7 
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I. INTRODUCTION 

ea power - includes the main components, ocean 

research and exploitation, the status of the merchant 

and fishing fleets and their ability to meet the needs of the state, 

and also the presence of a navy is to safeguard the interests of a 

state since antagonistic social systems exist in the world.”—

Admiral Sergei Gorshkov . 

 

       Concepts have been interpreted differently by historians in 

different times to give a comprehensive view of the past. We are 

familiar with political history, social history, economic history 

and administrative history. Maritime history or Sea Power 

history is yet another concept, which has been gaining 

momentum and currency these days. Maritime history has 

become a tool in the hands of several Indian historians who are 

interested in Indo- Portuguese history. The study of maritime 

history enables to come closer to the crucial dynamics of 

historical process. Maritime history embraces many aspects of 

history, such as international politics, navigation, oceanic 

currents, maritime transportation, coastal society, development of 

ports and port-towns, sea-borne trade and commerce, port-

hinterland relations and so on. As far as India and the Indian 

Ocean regions are concerned, maritime studies have a great 

relevance in the exchange of culture, establishment of political 

power, the dynamics of society, trade and commerce and religion 

of these areas. 

       Sea power emerges as one of the important factors for 

strengthening the economy, accelerating technical development 

and consolidating economic, political and cultural links with 

friendly people and countries.”Sea power is the totality of a 

nation’s relationship with the sea. It includes the full range of 

activities from shipbuilding, fleet ownership, fisheries, 

exploration and a robust defense capability. Building a navy is 

the task of generations, requires a vision of a hundred years and a 

practical working time horizon of fifty. Who knows what the 

world will be like, fifty years from now? Who friend and who 

foe? India should, therefore, plan its maritime defense on the 

basis of the extent of its anticipated usage of the seas, which will 

grow exponentially.  

       In the midst of the third largest ocean in the world, India’s 

location is in many ways her destiny. The seas, especially the 

Indian Ocean, are vital to India’s interests. Transport by water 

remains the cheapest form available. And even when we speak of 

cyberspace, 95% of internet traffic is at some stage carried under 

the sea by underwater cables. Maritime trade and energy supplies 

are critical to India’s transformation. Consider some statistics. 

Today 90% of global commerce and 65% of all oil travels by sea. 

Of this half the world’s container traffic and 70% of the total 

traffic of petroleum products is accounted for by the Indian 

Ocean. Energy: India depends on oil for over 33% of her energy 

needs, and imports almost 70% of that. We import coal from ten 

countries, (including Mozambique, South Africa, Indonesia and 

Australia), many of which are Indian Ocean littorals.  

       The Indian Ocean sees about 100,000 ships transiting across 

its expanse annually. Two-thirds of the world’s oil shipments, 

one-third of its bulk cargo, and half the world’s container traffic 

pass through its waters. The vibrant economies of China, Japan, 

and South Korea as well as the rest of Asia-Pacific rely on oil 

supplies, which emerge from the Strait of Hormuz and transit via 

the Malacca Strait into that region. Over 70% of our own oil 

comes by ship from the Persian Gulf. Any disruption in oil traffic 

could destabilize the price levels, resulting in a major upset for 

the world economy and a setback for our developmental process. 

As mentioned earlier, India’s fortunate geographical location 

astride Indian Ocean sea-lane gives her a key role in 

safeguarding their integrity and ensuring unhindered traffic. 

India’s burgeoning economy, which ranks fourth in the world in 

PPP, is inextricably linked with sea borne trade. Our exports 

were about US$ 100 billion in 2005-06 and are slated to double 

over the next five years. Of our foreign trade, over 75% by value 

is carried by sea. India’s growing merchant fleet is the 15th 

largest globally and operates out of 12 major and 184 minor ports 

scattered along our 7500 km long coastline. 

       The Indian Ocean served not only as a conduit for 

conducting trade and commerce, but also served and still serves, 

as an important means of communication. The Indians have 

carried commodities to several Asian and African countries even 

before the arrival of the Europeans from India. Exchange of 

goods promoted maritime trade as well as the fusion of different 

cultures in the Indian Ocean. Art, architecture, culinary habits, 

music, clothing, language and religion went through a 

transitional period because of the maritime activities in the 

Indian Ocean. Another aspect of the ocean, which presents the 

prospect of wealth and prosperity, and yet contains the seeds of 

conflict, is undersea resources. The average depth of the Indian 

Ocean is less than 4 km, and that is the distance, which 

tantalizingly separates us from a veritable treasure-house of rare 

minerals, gas and hydrocarbons awaiting exploitation on the 

ocean bed. India has a mineral rich EEZ extending currently, 

over 2.2 million sq km (and likely to increase). In many 

instances, especially in deep basins of the Andaman Sea, 

technology is the only barrier that currently hinders exploitation 

of these resources at this moment. 

 

II. GENESIS OF INDIAN NAVY 

       The history of the Indian Navy can be traced back to 1612 

when Captain Best encountered and defeated the Portuguese. 

This encounter, as also the trouble caused by the pirates, forced 

“S 
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the British East India Company to maintain a small fleet at 

Swally, near Surat (Gujarat). The First Squadron of fighting 

ships arrived on 5 September 1612, forming what was then called 

the Honourable East India Company's Marine. It was responsible 

for the protection of the East India Company's trade in the Gulf 

of Cambay and the river mouths of the Tapti and Narmada. The 

officers and the men of this force went on to play an important 

role in surveying the Arabian, Persian and Indian coastlines. 

Although Bombay had been ceded to the British in 1662, they 

physically took possession of the island on 8 February 1665, only 

to pass it on to the East India Company on 27 September 1668./ 

As a consequence, the Honorable East India Company's Marine 

also became responsible for the protection of trade off Bombay. 

       By 1686, with British commerce having shifted 

predominantly to Bombay, the name of this force was changed to 

Bombay Marine. This force rendered unique service, fighting not 

only the Portuguese, Dutch and French, but also interlopers and 

pirates of various nationalities. The Bombay Marine was 

involved in combat against the Marathas and the Sidis and 

participated in the Burma War in 1824. In 1830, the Bombay 

Marine was renamed Her Majesty's Indian Navy. With the 

capture of Aden by the British and the institution of the Indus 

Flotilla, the Navy's commitments grew manifold and its 

deployment in the China War in 1840 bear’s adequate testimony 

to its proficiency. 

       Whilst the Navy's strength continued to grow, it underwent 

numerous changes of nomenclature over the next few decades. It 

was renamed the Bombay Marine from 1863 to 1877, after which 

it became Her Majesty's Indian Marine. At this time, the Marine 

had two divisions, the Eastern Division based at Calcutta under 

the Superintendent, Bay of Bengal, and the Western Division at 

Bombay under the Superintendent, Arabian Sea. In recognition 

of the services rendered during various campaigns, its title was 

changed to Royal Indian Marine in 1892, by which time it 

consisted of over 50 vessels. The Royal Indian Marine went into 

action with a fleet of minesweepers, patrol vessels and troop 

carriers during the First World War when mines were detected 

off Bombay and Aden, and was utilised mainly for patrolling, 

ferrying troops and carrying war stores to Iraq, Egypt and East 

Africa. 

       The first Indian to be granted a commission was Sub 

Lieutenant D.N Mukherji who joined the Royal Indian Marine as 

an engineer officer in 1928. In 1934, the Royal Indian Marine 

was re-organised into the Royal Indian Navy, and was presented 

the King's Colour in 1935 in recognition of its services. At the 

outbreak of the Second World War, the Royal Indian Navy 

consisted of eight warships. By the end of the war, its strength 

had risen to 117 combat vessels and 30,000 personnel who had 

seen action in various theatres of operations. On India attaining 

Independence, the Royal Indian Navy consisted of 32 ageing 

vessels suitable only for coastal patrol, along with 11,000 

officers and men. The senior officers were drawn from the Royal 

Navy, with R Adm ITS Hall, CIE, being the first Post-

independence Commander-in-Chief. The prefix 'Royal' was 

dropped on 26 January 1950 with India being constituted as a 

Republic. The first Commander-in-Chief of the Indian Navy was 

Adm Sir Edward Parry, KCB, who handed over to Adm Sir Mark 

Pizey, KBE, CB, DSO in 1951. Adm Pizey also became the first 

Chief of the Naval Staff in 1955, and was succeeded by V Adm 

SH Carlill, CB, DSO. 

       The Indian Navy is the naval branch of the Indian armed 

forces. The primary objective of the Navy is to secure the 

maritime borders. India also uses its Navy to enhance its foreign 

relations. In recent years, the Indian Navy has undergone 

considerable modernization to replace aging equipment currently 

in service. One such modernization is, replacing the aging INS 

Viraat aircraft-carrier with INS Vikramaditya. 

       INS Vikramaditya is a modified Kiev class aircraft carrier 

built by the former Soviet Union during the cold war period. INS 

Vikramaditya is the new name for Admiral Gorshkov. The 

Admiral Gorshkov entered service in 1987, but was deactivated 

in 1996 because it was too expensive to operate on a post-cold 

war budget. This attracted the attention of India, which was 

looking for a way to expand its carrier aviation facilities. After a 

series of negotiations, India and Russia signed a deal in 2004 for 

the sale of this ship. The announced delivery date for INS 

Vikramaditya was August 2008, but with issues compounded by 

the ongoing cost overruns for upgrading the ship, its induction in 

to the Navy is scheduled on December 4, 2012. INS 

Vikramaditya is equipped with MiG-29K Fulcrum fighters and 

Kamov anti-submarine helicopters. 

       The Dock trails of INS Vikramaditya were began in March 

2011, to test the main power generation units and radio-electric 

armament. Indian navy personal also began their training in 

December 2011. On April 19, 2012, it was announced that all 

internal systems are functioning and the ship was entirely self-

contained. The sea trails for INS Vikramaditya were begun on 

8th June, 2012, which are scheduled for 120 days. Indian Navy’s 

long term objective is to be able to respond to emergent 

situations far away from main land. The ‘String of Pearls’ theory 

of China and increasing Chinese activity in the Indian Ocean 

may put India at a military disadvantage. So India needs to 

develop a grand strategy to counter the Chinese aggression in the 

Indian Ocean. INS Vikramaditya will have to play a crucial role 

in achieving this objective. 

       INS Vikramaditya, like any other aircraft carrier, will 

increase the reconnaissance radius drastically. In war situations, 

using aircraft carriers navy can send aircrafts to destroy enemy 

ships before they come within the range of the ships. Aircraft 

carrier is essentially a moving air base with aircrafts, which can 

provide air cover to the fleet. With a stronger navy India can 

increase its influence on maritime countries. INS Vikramaditya 

with Kamov anti-submarine helicopters provides the Indian navy 

also a tactical advantage against sub-marines, which cannot fire 

back on helicopters. To understand, induction of INS 

Vikramaditya will significantly increase the overall effectiveness 

of the Indian Navy. This will be a milestone in the road map of 

the Indian Navy, to become a Blue-water navy. 

 

III. GLOBAL AMBITIONS  

       The active strength of the Indian Navy is 58,350 persons. 

Besides, it has 55,000 reservists. Indian naval vessels include 

sixteen SSK series submarines, eight DDG Destroyers and 

twelve Frigates. Besides, it has twenty-four Corvettes; twenty-

eight Patrol and Coastal Combatants’. It has forty-seven vessels 

to provide logistic support. Indian Navy has ten Mine 
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countermeasures (MSO 10 Pondicherry-(FSU Natya) and 

seventeen amphibious flotillas. With over 7,000 Naval Aviation 

personnel, it has adequate combat naval aviation power to 

support its marine operations. The Russian origin ten Kilo-class 

Type 877EM or the Sindhugosh-class- units are considered as the 

backbone of the Indian naval fleet. The first indigenously built 

nuclear submarine “Advanced Technology Vessel” (ATV) 

named as Indian Naval Ship (INS) Arihant was put under sea 

trial in July 2009, which met success. India is planning to add 5-6 

nuclear capable ATV submarines in its naval fleet for 

undertaking strategic nuclear role. Today Indian Navy is the sixth 

largest Navy of the world, having nuclear capable submarines.  

       Apart from its indigenously developed Naval vessels, India 

has the experience of leasing the Soviet Submarine Project 670 

Skat (NATO name Charlie-I) from 1988 to 1991. Since that 

leasing experience was a success, therefore India has decided to 

lease another Russian origin nuclear-submarine, the Project 971 

Schuka-B (NATO name AKula-II). Approximately 300 Indian 

marines have undergone training of the submarine at a special 

facility in Sosnovy Bor, near St. Petersburg, Russia. The 

submarine is being handed over to the Indian Navy by mid of 

2010. The Akula series submarines, known as the Project 971 

Shchuka (meaning pike or peak) is a “nuclear-powered attack 

submarine.” The first of its kind was built and deployed by 

former Soviet Union in 1986. This series has further three sub-

classes: original ‘Akula-I’; seven submarines of this sub-category 

were built by former Soviet Union from 1982 to 1986. Five 

submarines of the second sub-class, known as the ‘Improved 

Akula’ were built from 1986 to 1991. The two submarines of 

third sub-class, the ‘Akula-II’ were built by Russian Federation 

from 1993 onwards. This is much-improved version of the 

submarine.  

       With the capability to strike against hostile ships and coastal 

installations, Russia had deployed most of its Akula class 

submarines in the Pacific region, as an “aggressive breed of 

fresh waterpike.” The average length of the Akula submarines is 

110 meters. It is double-hauled with sufficient distance between 

its outer and inner hull, primarily for the protection of the later. 

As compared to the single hull craft, the double hull submarines 

increases its reserves buoyancy approximately three times. These 

submarines can launch both anti-submarine and anti-surface 

torpedoes. While the Snoop Pair or the Snoop Half acts as the 

surface search radar for the target acquisition, the MGK 540 

sonar system provides automatic target detection. With the seven 

bladed fixed pitch propellers, the propulsion system provides “a 

maximum submerged speed of 33 knots and a surface speed of 

10 knots.” Besides, there is a 370 KW reserve propeller system, 

powered by two motors, which provides it a speed of 3 to 4 

knots. Akula submarine can dive up to a depth of 600 meters. It 

can carry the supplies for itself as well as the people on board 

that can sustain them for over 100 days. Its operational crews 

comprises of seventy three members.” 

       Technically, the double hull Akula submarine “composed of 

an inner pressure hull and an outer light hull. This allows more 

freedom in the design of the exterior hull shape, resulting in a 

very hydrodynamic submarine compared to western counterparts 

at the time. The distinctive “bulb” or “can” seen on top of the 

Akula’s rudder houses its showed solar array, when retracted.” 

Submarines of this series have been armed with “four 533 mm 

torpedo tubes which can use Type 53 torpedoes and SS-N-

15 Starfish missile, and four 650 mm torpedo tubes which can 

use Type-65 torpedoes or the SS-N-16 Stallion missile. These 

torpedo tubes are arranged in two rows of four tubes each.” 

Besides, the Akula-II and Improved Akula submarines are fitted 

with an “additional six 533 mm torpedo tubes mounted 

externally. The external tubes are mounted outside the pressure 

hull in one row, above the ‘Normal’ Torpedo tubes, and can only 

be reloaded in port or with the assistance of a submarine tender. 

The 650 mm tubes can be fitted with liners to use the 533 mm 

weaponry. The submarine is also able to use its torpedo tubes to 

deploy mines.”  

       As compared to Akula-I, the Akula II submarine is 

approximately 230 tons larger in displacement and 2.5m greater 

in LOA. The space so increased is being used to reduce the 

active noise. “The MGK-501 Skat sonar system on Akula-I is 

replaced to a new MGK-540 Skat-3 sonar system.” By doing so, 

it attained the equivalence of the same class of American 

AN/BQQ-5/6. It is worth mentioning that the K-157 Vepr has 

attained the status of the first Soviet submarine that was quieter 

than the latest US attack submarines of that time, which was the 

Improved Los Angeles class (SSN 751 and later). Indeed, the 

advancements made by Soviet for quieting the sound of 

submarines to a considerable level have caused uneasiness in 

NATO and US. This achievement of the quieter and more 

accurate propellers was attained through the Japanese 

firm Toshiba, which sold to Soviet Union the sophisticated nine-

axis milling equipment along with the computerscontrol system 

in 1983-84. Soviet Union later acquired the services of 

Norwegian firm Kongsberg Vaapenfabrik for its further 

refinement.  

       Apart from the centralized weapon system, this version of 

the submarine has better command and control with high degree 

of automation, which reduce the strength of the crews. The 

project has the similarity with the Project 705 Alfa SSN. Akula-

II is being commissioned as Indian Naval Ship (INS) Chakra in 

mid 2010. It is “slightly smaller and streamlined towed array 

dispenser than the other submarines of the class.” As compared 

to other submarines, this would have longer sail. Moreover, it is 

equipped with 28 nuclear capable cruise missiles, which can 

engage target up to 3000 kilometers. Therefore, it would cause a 

major naval imbalance in the region.  

       After necessary repair, Akula-II submarine was put through 

the sea trial again and has successfully completed that in the 

presence of the Indian submariners, who were on board. Upon 

commissioning, the submarine may not be carrying the nuclear 

weapons out rightly, but certainly has the capability to do that, 

therefore, would carry those as and when required. It would 

however carry anti ship and land attack Klub missiles besides 

torpedoes. Apart from using this submarine as 

the training platform for India’s indigenous nuclear submarine 

fleet, it would help in the refinement of the nuclear operational 

concepts. “Akula-II nuclear attack submarine is recognized as a 

state-of-the-art and top of the line weapon system amongst 

contemporary submarines. Its induction into the Indian Navy will 

significantly enhance India’s reach and offensive capability and 

may be used as the platform for the second strike in the event of 

a nuclear attack. Besides its own indigenously built nuclear 

submarine; INS Arihant, induction of this Russian version 
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Akula-II submarine would significantly tilt the balance of power 

in India’s favour. Akula-II; the hunter-killer submarine is one of 

the quietest submarine in the world today. It can reach very near 

to the target area without detection.With this massive naval built 

up, Indian military power is becoming a nuisance not only for the 

South Asian countries, but for the China and Gulf countries as 

well. Indeed, in the field of naval development, India has global 

ambitions. It intends operating at the international waters like the 

navies of United States, Russia, and United Kingdom. In ordered 

to be realized, it would operate on the principle of submarine-

based minimum nuclear deterrent (MND). The Indian ATV 

programme, leasing of nuclear submarines, and acquisition of 

air-independent propulsion (AIP) submarines are part of this 

strategic naval development. 

       Owing to their traditional rivalry, Pakistan feels seriously 

threatened by the addition of the nuclear capable submarines in 

the Indian naval fleet. International community must be fretful of 

the fact that why India is being allowed to expand its naval 

capabilities out of proportion. This unrealistic Indian act would 

provoke Pakistan and other regional countries to acquire the 

similar capability, thus giving way to an unending naval race in 

South Asia. Now it is up to the global players like US and 

Russia, that either they should promote the global peace by 

denying India the acquisition of deadly war munitions like 

Akula-II or to sell their weaponry for making the world insecure.  

       With an overall hike in the defense budget of 17 per cent, 

Indian navy has been allocated $4.77 billion which is roughly $2 

billion more than the allocation for 2011–2012. The increase in 

expenditure will be utilised to procure several frigates and 

destroyers, speed up key projects and increase its strategic reach 

in the Indian Ocean region. By the end of the 14th Plan (2027), 

the Indian Navy expects to have "over 150 ships and close to 500 

aircraft and helicopters". In addition to the existing mission of 

securing both sea flanks in the Bay of Bengal and the Arabian 

sea, the navy would be able to "respond to emergent situations 

far away from the main land". Marine assault capabilities will be 

beefed by setting up a new amphibious warfare facility at 

Kakinada, Andhra Pradesh. The Indian Navy has initiated Phase 

II expansion of INS Kadamba, the third largest naval base, 

near Karwar. Phase II will involve expansion of the berthing 

facilities to accommodate 40 more front-line warships, including 

the aircraft carrier INS Vikramaditya, tugs and barges, raise 

manpower to 300 officers and around 2,500 sailors, and build a 

naval air station with a 6,000-foot runway. This is to be followed 

by Phase IIA and IIB, at the end of which INS Kadamba will be 

able to base 50 front-line warships. 

 

IV. IS CHINA AN EMERGING SEA POWER AGAINST INDIA? 

       In the context of the South China Sea rapidly emerging as a 

turbulent oceanic stretch with China questioning the claims of a 

number of Asian countries over this disputed water body, late 

last year Indian Navy Chief Admiral DK Joshi had driven home 

the point that the Indian Navy is prepared to deploy vessels to the 

South China sea to protect Indian interests there. As it is, not 

long back India had sparred diplomatically with China over its 

gas and oil exploration blocks off the coast of Vietnam. China 

claims virtually the entire mineral rich South China Sea and has 

stepped up its naval presence here to ward off any challenge to 

its monopoly of this oceanic body. Joshi did also express the 

view that Beijing’s growing maritime strength was a “major 

cause of concern.” The moral of the story is that the Indian Navy 

cannot afford to keep its focus concentrated exclusively on the 

Indian Ocean region. It should build up the capability and power 

level good enough to take care of Indian interests in any part of 

the global oceanic stretch. 

       As diplomatic experts point out, China is beefing up its naval 

capability with a view to not only exercise virtual monopoly over 

the South China Sea but also challenge US dominance over the 

global oceanic waters. The combat edge of the Chinese navy is 

expected to receive a shot in the arm from the home 

grown,58,000-tonne class Liaoning aircraft carrier built around 

the decommissioned Soviet era ship Varyag. China has been able 

to successfully land the indigenous fighter J-15 on the deck of 

Liaoning, which is currently going through extensive sea trials. 

       Of course, Joshi did hit the nail on the head with the 

statement that while India was not a claimant in the dispute over 

territorial rights in South China sea, it was prepared to act, if 

necessary to protect its maritime and economic rights in the 

region. “China opposes any unilateral oil and gas exploration 

activities in disputed area in the South China sea and hopes 

countries respect China’s sovereignty and national interests as 

well as the efforts of countries within the region to resolve 

dispute through bilateral negotiations,” said an official of China’s 

Foreign Affairs Ministry. 

       Nearer home, recent developments in the neighbouring Sri 

Lanka and Maldives cannot but be a cause of concern for India. 

Along with Myanmar and Bangladesh, Sri Lanka and Maldives 

are considered vital components of the Chinese strategy of 

“string of pearls” aimed at encircling India. In addition to lending 

a big hand to a variety of infrastructure projects in these two 

island nations, China has already made inroads in the area of 

space cooperation with both Sri Lanka and Maldives. The 

immense strategic significance of space cooperation could 

provide China a powerful platform in the Indian Ocean region to 

further its geo strategic interests. As such, Indian intelligence and 

security agencies have suggested that ISRO (Indian Space 

Research Organisation) should take a proactive role in building 

and launching satellites for these two vitally located Indian ocean 

island nations with which India has had a long standing, cordial 

relations. But then unlike China, which already operates a string 

of powerful rockets capable of delivering satellite payloads of 

different weight class to required orbital slots, ISRO lacks the 

launch power to deliver satellites in two tonne plus class. For 

currently, ISRO operates a solitary launch vehicle PSLV (Polar 

Satellite Launch Vehicle), the most powerful version of which is 

capable of delivering a 1800kg satellite into a polar/sun-

synchronous orbit. 

       On a longer term canvas, Indian Navy has a 30 year plan for 

inducting 24 new submarines that was approved by the Indian 

Government in late 1990s.But unfortunately that plan went 

wrong with not a single new vessel inducted in the one and half 

decade since. The Indian Navy currently has 14 diesel–electric 

submarines in its fleet-10 Russian origin Kilo class vessels and 

four HDW German origin vessels-apart from one nuclear 

powered vessel borrowed from Russia on a 10 year lease. China 

on the other had has 60 diesel-electric submarines and 10 nuclear 

powered vessels in its fleet. As such the need of the hour is to 
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strengthen the submarine fleet of the Indian navy which is 

looking at expanding the area of its “operations”. 

       The 37,500-tonne Air Defence Ship (ADS), currently under 

construction at the Cochin Shipyard Ltd, will be capable of 

accommodating 30 combat aircraft mix of Mig-29K and LCA 

Tejas navy. Everything going as planned; this indigenous aircraft 

carrier will be inducted into the Indian Naval fleet by around the 

middle of this decade. Looking into the future, Indian Navy has 

also drawn up a plan to design and develop a vastly improved 

home grown aircraft carrier as a follow up to ADS. The Indian 

navy’s currently operational lone aircraft carrier Viraat is 

planned and replaced by INS Vikramaditya which is now 

undergoing sea trials in Russia. 

       However, the delay in the delivery of the retrofitted aircraft 

carrier INS Vikramaditya by Russia is a matter of concern for the 

Indian navy. This 45,000-tonne class carrier refurbished around 

Russian decommissioned vessel Admrial Gorhskov was to be 

handed over to India in December 2012. But problems in the 

boiler of the carrier revealed during the sea trials of September 

2012 implied that the carrier required extensive rectification to 

render it fully operational. The saga of INS Vikarmaditya has 

been marred by time slippages in delivery schedule and steep 

cost escalation. India, which in 2004 had signed US$974-million 

deal for the retrofitting of this decommissioned Russian vessel, 

was ultimately forced to cough up US$2.3-billion. The air arm 

INS Vikarmadiaya comprises Mig-29K deck based fighters and 

Ka-30 early warning helicopters. Sometime back, Indian Defence 

Minister AK Antony had told the Indian Parliament that the 

Russia has been asked to deliver the retrofitted aircraft carrier 

before the end of 2013. 

       In a major milestone in developing a home grown deck 

based fighter, the naval version of India’s home-grown fighter 

aircraft Tejas is now getting ready for a flight test involving the 

crucial ski jump trials at the shore based test facility at Hans air 

station of the Indian Navy in Goa. The ski jump trial is crucial 

for establishing the carrier compatibility of the deck based 

fighter. Derived from the air force version, the naval Tejas is 

longitudinally unstable fly by wire aircraft making it agile war 

machine. The flight control system of LCA navy is being 

augmented with Leading Edge Vortex Controller (LEVCON) 

aiding reduction in approach speed for carrier landing. Landing 

gear for Tejas naval has been adequately strengthened to 

withstand increased landing loads in carrier operations. Phase 

Two of the LCA Tejas naval envisages the development of a 

single seat fighter with a new higher thrust engine and further 

design optimization. 

       With the kind of capabilities on the anvil, Indian Navy is 

seriously working towards transforming itself into a credible 

maritime force to tackle multi-dimensional challenges of the 

future. Against the fast changing global maritime dynamism, the 

Indian Navy has drawn up an ambitious plan to take care of the 

Indian ’interests and assets” across high seas of the world. Indian 

Navy is clear in its perception that the futuristic threat would be 

dynamic and could emanate from multiple sources. Perhaps the 

most striking feature of the on-going programme of 

modernization launched by the Indian Navy is its thrust on 

sourcing its requirements through the indigenous routes by 

harnessing the potential of the Indian industry. The Indian Navy 

has already made it clear that its plan for modernization is not 

China specific but based on the multiple threats facing India. 

       Indian Navy’s vision is to position itself as the third largest 

fleet in the world. The centrepiece of Indian Navy’s 

modernisation scheme revolves round besides the acquisition of 

aircraft carriers, the nuclear powered submarines. In 2009, India 

launched INS Arihant, its first home-grown nuclear submarine. 

This will give India a nuclear triad, currently capability 

possessed only by US, China and Russia. Arihant will carry 

Shaurya missile capable of carrying one ton class nuclear 

warhead with a range of 750-km.The 6,000-tonee plus Arihant 

equipped with a dozen K-15 ballistic missiles will constitute the 

robust under sea leg of the Indian nuclear triad. 

       The Nerpa class Chakra nuclear submarine which India has 

taken on lease from Russia in tandem with Arihant will give 

Indian Navy a greater degree of manoeuvrability to hoodwink the 

enemy’s surveillance system and strike hard as they remain 

submerged indefinitely. Arihant is now close to attaining its 

operational status. In particular the sea based nuclear strike 

capability being put in place by the Indian navy would provide 

credible second strike capability. Incidentally, the nuclear strike 

capability based on a submarine platform has the advantage in 

terms of stealth and survivability in cause of a first attack. The 

vision of Indian navy is to operate 150 plus warships of various 

categories and 500 aircraft including fighter jets, helicopters and 

maritime reconnaissance aircraft by 2027. However the trump 

card of the Indian Navy is the Indo-Russian supersonic cruise 

missile BrahMos which has already been inducted into some of 

its warships. The 290-km range BrahMos with a phenomenal 

destructive power has been described as the “most powerful and 

most formidable” naval missile of its kind. 

 

V. CONCLUSION 

       There is no denying the fact that the Indian Navy would need 

to boost by a substantial extent its surveillance and 

reconnaissance, capability with a view to attain a blue water 

capability essential to meet the multi dimensional challenges of 

the future. The Indian Navy, currently the fifth largest in the 

world, plans to operate three aircraft carriers by the end of this 

decade. Indeed, air arm holds the key to attaining a credible blue 

water capability in all its manifestations. Against this backdrop, 

Indian Navy’s maritime doctrine rightly incorporates 

comprehensive modernization plan for its air arm through a mid 

life upgrades and modernization of its current aircraft fleet. The 

induction of Mig-29 multi role fighter aircraft with air combat, 

ground attack and maritime strike capability, would prove a 

major force multiplier for the air arm of the Indian Navy. 

Meanwhile, in a development of significance, Indian Navy’s 

offensive capability will stand augmented with the state owned 

Kolkatta based Garden Reach Shipbuilders and Engineers 

(GRSE) launching work on the third corvette with stealth 

features. With 90% of the indigenous contents, this third anti 

submarine warfare corvette under Project-28 will showcase 

India’s warship building potentials with domestic resources and 

indigenous expertise. Aimed at enhancing Indian Navy’s 

underwater warfare capabilities, the warship, is said to be a first 

of its kind to be fitted with indigenous state of art weapons and 

sensors. On another front, India’s near futuristic naval base is 
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also set to take shape on the eastern sea board .This vitally 

situated sea base with an eye firmly set on China will ultimately 

have underground pens or bunkers to protect nuclear submarines 

from prying eyes of spy satellites. The project named Varsha to 

be located close to Vishakhapatnam is considered a counterpoise 

to China’s massive underground nuclear submarine base on the 

south-western tip of Hainan Island. 

       And to further bolster its blue water capabilities, the Indian 

Navy plans to acquire five self propelled Fleet Support Ships 

(FSS) that should be capable of transferring all types of stores, 

ammunition, fuel and personnel to naval units. Clearly and 

apparently, blue water navies boast of large auxiliary fleets 

comprising longer range fleet support vessels designed to provide 

support far beyond territorial waters. As part of the plan to boost 

its long range surveillance capability, in December last, the 

Indian Navy received first of its eight P-81 maritime patrol 

aircraft from it had ordered from the American defense and 

aerospace major Boeing. The P-81 long range surveillance 

aircraft is well suited for anti submarine warfare. Indian Navy 

has also decided to exercise the option of going in for additional 

four P-81 aircraft with a view to strengthen its maritime patrol 

capabilities as well as counter piracy threats and the growing 

Chinese influence in the Indian Ocean region. 

       In keeping with the global trends, Indian Navy has been 

quite keen on making use of the space assets with a view to 

projects its combat power in littoral regions with a greater degree 

of confidence. The plan is to create and sustain a three 

dimensional, technology driven and satellite enabled network 

centric system to transform itself into a formidable sea power. To 

boost its strike capability, Indian Navy is quite keen to link up its 

long range missiles, radars and air defence systems as well as the 

sea bed assets to a central room through a highly dedicated 

satellite network. 

       Given the practical difficulties involved in guarding long and 

porous coastal stretch, the Indian Navy is looking at a string of 

satellites specially designed to take care of maritime security 

aspects. Against such a backdrop, Indian Navy should be excited 

over the possibility of the launch of multi band communications 

satellite GSAT-7 sometime this year by ISRO. This satellite 

which will serve as the exclusive space platform of the Indian 

Navy will go a long way towards strengthening the 

communications network of the Indian Navy to effectively link 

up its resources spread across the vast and sprawling oceanic 

region. It is expected to transform the entire maritime domain 

awareness of the Indian navy. As envisaged now, the satellite 

will have a 600-700 nautical miles footprint over the Indian 

Ocean region. 

       Further into the future, as the situation unfolds, the Indian 

Navy will look at having dedicated satellite systems for ocean 

monitoring, weather watch, navigation, surveillance and 

reconnaissance. Without doubt, in years ahead to sustain its 

expansion programme, Indian navy would be interested in 

acquiring advanced microwave imaging satellite systems, naval 

transit space platforms, electronic ferret satellites and other 

specialized space birds. Indian Navy should draw inspiration 

from the fact that India has had a long and chequered maritime 

and ship building tradition. What is more, the setting up of 

cultural empire in South East Asia by Indian rulers was a tribute 

to the sea faring spirit of medieval India.  

       According to the United States geo-strategist Parag Khanna, 

who is also the founding director of the Global Governance 

Initiative at the new American Foundation think tank, “In terms 

of geopolitics, India’s influence is still very limited…What 

underpins that is the reality that India is not going to be what 

initially was thought and hoped it would be a land based 

continental rival to balance China. Now, India is seen as much 

more a naval power—overseeing and having a strategic role with 

respect to the Indian Ocean and the trade routes.  
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Abstract- A 40 year old female presented as post-operative case 

with diagnosed case of spindle cell sarcoma of uterine cervix 

with multiple liver, lung and scar recurrence. Patient was plan for 

palliative chemotherapy. Our case is unique is presentation 

because it’s from spindle cell sarcoma which is very rare only 

150 case reported in literature. 

 

Index Terms- Spindle cell Sarcoma, Uterine Cervix, 

Chemotherapy. 

 

I. INTRODUCTION 

terine sarcomas are rare tumours that account for 

approximately 1% of female genital tract malignancies and 

3% to 7% of uterine cancers [1].Uterine sarcoma is a disease in 

which Malignant cells founds in the muscles of uterus or other 

tissue that support uterus. Incidence of sarcoma is less than 1% 

of all cervical malignancies. Most common uterine sarcomas are 

– Leiomyosarcoma (LMS), Liposarcoma, Alveolar soft part 

sarcoma, Ewing sarcoma/PNET (Primitive Neuro Ectodermal 

Tumor) and spindle cell sarcomas. Previously treated with 

radiotherapy to pelvis and tamoxifen for breast cancer are the 

known risk factor of uterine sarcoma. Bleeding per-vaginal 

(Post-Menopausal or intermenstral), mass in vagina , pain or 

filling off-fullness in lower abdomen and frequent urination or 

most commonly clinical signs & symptoms of uterine sarcoma. 

Complete history and physical examination including bi-manual 

pelvic examination, Pap Test, Trans vaginal ultrasound, 

Dilatation and Curettage, Biopsy, computed tomography of 

abdomen & pelvis, CA-125, MRI of pelvis,  Cystoscopy and 

chest X-ray are test to be done for diagnosis & staging of disease. 

 

II. CASE REPORT 

       A 40 year old female presented in Oncology OPD as a Post –

operative case with history of bleeding per-vaginal and discharge 

per-vaginal since last 4 months. She was operated 1 year back 

total abdominal hysterectomy was done under spinal Anaesthesia 

for same complains, after surgery no adjuvant treatment taken by 

patient. On examination her vital was stable with intact higher 

mental function, per-abdominal examination showing healthy 

vertical midline scar, with 2×3 cm
2
 mass over it. On 

gynaecological examination showing induration over vault which 

bleed on touch, per rectal examination was normal. Other system 

and cranial nerves were normal. 

       Her routine blood count, liver function test, renal function 

test were within normal limits. Chest X-ray showed multiple 

canon wall metastases over bilateral lung. CT-scan abdomen and 

pelvis showed local recurrences over vault [fig no.1] and scar of 

anterior abdominal wall [fig no. 2] and liver metastasis [fig no.3]. 

Biopsy showed spindle cell sarcoma –endometrial stromal type. 

She was planned for Chemotherapy with Injection Ifosfamide 2 

gm/m
2
 with mesna for 3 days, Injection Doxorubicin 50 mg/m

2
 

and Injection Carboplatin AUC-5 on 3 weekly bases, now patient 

on this regimen and completed 3 cycles of chemotherapy and on 

regular follow-up. 

 

III. DISCUSSION 

       Uterine sarcoma is rarest form of gynaecological 

malignancy. Like other sarcomas surgical treatment is first 

modality available followed by adjuvant chemotherapy or 

Radiotherapy (RT) or combination of both given depending upon 

stage of disease? Preoperative imaging is mandatory because 

uterine sarcoma tends to spread lungs and peritoneum. 

       Surgery and radiotherapy were the main stay of treatment, 

but chemotherapy (Doxorubicin based regimen) have shown very 

good response either as adjuvant setting or sometime in palliative 

setting in metastatic disease. Hysterectomy with bilateral 

salpingo-oophorectomy is standard treatment of uterine sarcoma. 

Surgery is used to diagnose stage and treat uterine sarcoma. After 

surgery if high risk factors such as close or positive margin, 

multiple lymph node involvement and extra capsular extension 

are present than adjuvant Radiotherapy indicated. In metastatic 

disease palliative chemotherapy or radiotherapy may be given. 

       Prognosis is poor for those patients with unresectable 

disease, and chemotherapy should be considered palliative. 

Single cytotoxic agents with significant activity in uterine LMS 

include doxorubicin, ifosfamide, and gemcitabine [2]. Multiagent 

combinations of ifosfamide with doxorubicin, hydroxyurea with 

dacarbazine and etoposide, and mitomycin with doxorubicin and 

cisplatin have achieved response rates of 18% to 30% [3].The 

best response rate (53%) for metastatic LMS was seen with 

gemcitabine and docetaxel [4]. Uterine LMS is so rare that 

randomized trials are not feasible. Uterine sarcomas of the mixed 

mullerian variety have been noted to respond to cisplatin, 

ifosfamide, and paclitaxel alone or in combination [5]. In a phase 

III trial, the combination of ifosfamide with or without cisplatin 

was found to improve response rates from 36% to 54% and 

median PFS from 4 to 6 months; however, there was no 

improvement in median overall survival [6]. A subsequent phase 

III trial that compared ifosfamide alone to combination 

ifosfamide/paclitaxel for patients with advanced or recurrent 

uterine carcinosarcoma showed that the combination improved 

PFS (hazard ratio, 0.71 [95% CI: 0.51 vs 0.97]; p = .03] and 

U 
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overall survival (hazard ratio 0.69 [95% CI: 0.49 vs 0.97]; p = 

.03) [7]. 

       There are not clear guidelines for recommending adjuvant 

RT for uterine sarcomas, given the conflicting data and lack of 

prospective randomized trial demonstrating a survival benefit for 

adjuvant RT. In general, RT should be recommended in those 

patients with substantial risk of loco regional recurrence: high 

grade tumours, positive nodes, positive margins, or evidence of 

gross residual disease. 

       453 patients with uterine sarcomas reported a 53% 

recurrence rate in malignant mix mullerian tumor  (MMMT) and 

71% in LMS, with the site of first recurrence being the pelvis in 

21% of MMMT (19% in homologous and 24% in heterologous 

types) and 14% of LMS, respectively. Distant failure, as the first 

site, occurred in 14% of MMMT and 41% of LMS patients, 

respectively. Forty percent of patients with MMMT received 

adjuvant pelvic RT compared with 22% of LMS patients. The 

pelvic failure was 17% in patients receiving RT compared with 

24% for those that did not [8]. 

 

Legends: 

1. Figure showing vault recurrence. 

2. Figure showing scar recurrences over anterior 

abdominal wall. 

3. Figure showing multiple liver metastases. 
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Abstract- We evaluate cardiovascular risk factors (CVD) and 10-

year risk for coronary heart disease (CHD) in Thai adults living 

in Bangkoknoi district. Total number of 194 subjects (51 M, 143 

F) aged 35-59 years were enrolled into this study. Information on 

the martial status, education, occupation, living condition, 

physical activities, smoking, consumption and drinking habits as 

well as history of diseases were obtained through a questionnaire. 

Anthropometric and biochemical assessment were done at the 

beginning of the study. We estimated 10-yr risk of CHD by using 

Framingham Risk Score, and the proportions for three levels of 

10-year risk were presented, the risk functions by gender, age 

group in account of level of blood pressure, serum lipids, 

diabetes and smoking status. There were significant differences 

between men and women for serum HDL-C, TG, BMI, %BF and 

WHR (p<.05). Women had higher mean age, TC, LDL-C, HDL-

C, BMI, %BF and also higher prevalence of DM and 

hypertension whereas higher prevalence of smoking, drinking 

and physical inactivity found in men. The proportion of the 

participants with a 10-year risk for CVD of 10-20% and >20% 

increased with advancing age and was higher among men than 

women in our study. The prevalence and combination of CVD 

risk factors increased after the age of 46. These findings may 

provide useful information for public health planner to estimate 

CVD prevention cost and to monitor Thai adult population for 

preventing risk factors that could lead to CVD in the future. 

 

Index Terms- Framingham Risk Score (FRS), cardiovascular 

risk factors (CVD), 10-yr coronary heart disease(CHD), 

prevalence, risk factor 

 

I. INTRODUCTION 

ardiovascular diseases (CVD) causes an estimated 17 

million deaths each year (1), accounting for one-third of all 

deaths worldwide. CVD prevention in Asia is an important issue 

for world health, because half of the world’s population lives in 

Asia (2). The Seven Countries Study (3) in 1957 found that 

Japanese populations had lower fat intake (10%), lower serum 

total cholesterol, and lower CHD than populations in the United 

States and Scandinavia, in spite of higher smoking rates. This 

study analyzes the effect of health-risk factors such as 

demographics data, serum lipid, blood pressure and body mass 

index (BMI) on the prevalence of CVD as well as to determine 

reliability of the questionnaire in Thai middle-aged adults in 

Bangkoknoi district. The Framingham Risk Score was developed 

to estimate the 10-year risk of developing CHD (4)
 
by a gender-

specific algorithm (5, 6). The National Cholesterol Education 

Program Expert Panel on Detection, Evaluation, and Treatment 

of High Blood Cholesterol in Adults (Adult Treatment Panel III) 

(NCEP/ATP III) has incorporated the use of risk assessment to 

provide clinicians with guidelines to treat dyslipidemia (7). It is 

estimated that 80-90% of people dying from CHD have one or 

more major risk factors that are influenced by lifestyle (8). The 

major modifiable risk factors for the development of CHD 

include: hypertension, raised serum lipids, smoking, DM, high 

consumption of saturated fats, cholesterol, salt together with low 

intake of fruit and vegetable, decrease physical inactivity and 

obesity etc which may reverse downward trends in CVD 

mortality. In the face of the enormous public health burden 

imposed by CVD, risk assessment tools should be used to 

identify high- and low-risk people for preventive measure.  

 

II. MATERIALS AND METHODS 

1)    Subjects 

2) A total of 194 participants (51 males, 143 females) aged of 

35-59 years, living in Bangkoknoi district agreed to take part 

in a cross-sectional study of CVD risk factors and 10 yr. 

CHD risk prediction. Subjects completed their personal 

history questionnaire. Physical examination, anthropometric, 

biochemical and dietary assessment were done at the 

beginning of the study. 

3)  

4) Ethical aspects 

5) Written informed consent was obtained from the patient. The 

study protocol had been reviewed and approved by the 

Ethical Committee on Human Rights Related to Researches 

Involving Human subjects of Ramathibodi Hospital, 

Mahidol University.  

 

Dietary Assessment 

      Dietary assessments were determined by 3-day 24 hrs dietary 

records. The quantitative calculation was analyzed using the 

computer program IMMUCAL.  

 

Serum biochemical assessment 

      Biochemical assessment of serum lipid profiles included total 

cholesterol (TC), triglyceride (TG), high-density lipoprotein 

C  
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cholesterol (HDL-C) were analyzed at the beginning of the study 

by the department of pathology Siriraj hospital. Serum low-

density lipoprotein cholesterol (LDL-C) level was calculated 

from Friedewald’s formula (9) provided that serum TG is less 

than 400 mg/dL.  

  

Body Composition 

      Anthropometric measurement including weight, height, BMI, 

triceps skin-fold thickness (TSF), biceps skin-fold thickness 

(BSF),  subscapular skin-fold thickness (SST), supra iliac skin-

fold thickness (SI) as well as waist and hip circumference (10). 

Percentage of body fat (%BF) was calculated by using Durnin 

and Womersley calculation (11). The BMI and waist/hip ratio 

were calculated.  

 

Cardiovascular risk factors 
      Demographics data such as age, marital status, educational 

level, occupation, living condition, physical activities, smoking, 

consumption and drinking habits as well as their past and present 

history of diseases were obtained through a questionnaire. 

Hypertension was defined as a BP > 140/90 mmHg or taking 

antihypertensive medications (12). Serum total serum cholesterol 

> 200 mg/dL, HDLC < 50 mg/dL, LDL-C level > 130 mg/dL, 

and triglyceride level > 150 mg/dL were defined as risk factors 

for CVD in this study (13). Overweight and obesity were defined 

as BMI 23-24.9 and >25 kg/m2 respectively according to WHO 

criteria for Asian populations (14).  

 

Sensitivity and specificity analysis 

      The Receiver Operating Characteristics (ROC) curve analysis 

was done using SPSS version 12 to determine the sensitivity, 

specificity and area under ROC curve. The sensitivity, specificity 

and area under ROC curve more than 0.70 was considered as 

having an acceptable predictive and discriminative value (15). 

The negative and positive predictive values were calculated 

manually via Microsoft Excel software. 

 

Statistical analysis  

      Baseline characteristics, serum lipid profiles of the subjects 

were reported by using mean ± SD. Statistical analysis was 

conducted using SPSS software version 13.0 for windows. All 

outcome measurements among baseline and each period data 

including questionnaire were assessed using two way repeated 

measures ANOVA. p < 0.05 was considered statistically 

significant.  

 

III. RESULTS 

Table 1. Demographic characteristics of 194 Thai middle-

aged adult. 

 

Demographic characteristics 

Male 

(n=51) 

Female 

(n=143) 

Mean+SD 

or n (%) 

Mean+S

D or n 

(%) 

Age (yrs) 45.6+6.7 46.5+7.

8 

Weight (kg) 61.9+8.7 
58.0+10

.1
* 

Height (cm) 1.63+0.05 
1.52+0.

05
* 

Marital status (married and living 

together) 
40 104 

Education    

   High school or less 45 134 

   Vocational education and Diploma or 

higher 
6 9 

Occupation   

    Civil officer 7 7 

    Privatization 5 30 

     Merchant 8 37 

    Employment 31 69 

 

      Table 1 shows the demographic characteristics of 194 Thai 

middle-aged adults. Their mean ages were 45.6 and 46.5 years in 

male and female. Table 2 reveals cardiovascular risk factors of 

the participant. There were significant differences between men 

and women for serum HDL-C, TG, BMI, %BF and WHR 

(p<.05). Women had higher mean age, TC, LDL-C, HDL-C, 

BMI, %BF and also higher prevalence of DM and hypertension 

whereas men had higher prevalence of smoking, drinking and 

physical inactivity than women. Distribution of 10-year risk for 

CVD of our study was shown in Table 3. Men had 10-20% and 

>20% 10-year risk for CVD much higher than women. The 

percentage distribution of risk factor by age group and sex were 

graphically in Figure 1. Hypertension and overweight as well as 

obesity generally increased with age especially after age 46 in 

both sex. The prevalence of dyslipidemia increased with age in 

female, but in male was found at age under 46. Table 4 and 

Figure 2 showed the questionnaire’s score at 23 had the optimum 

sensitivity and specificity which were 62.5% and 78.24% 

respectively with area under the curve of 0.7037. The analysis 

showed that our questionnaire was considered as having an 

acceptable predictive and discriminative value in detecting 10-

year CVD risk prediction. 

 

IV. DISCUSSION 

      By the year 2020, CVD are expected to account for seven out 

of every 10 deaths in the developing countries. As a proportion 

of total deaths from all-causes, CVD in the Asia-Pacific region 

ranges from less than 20% in countries such as Thailand to 20-

30% in urban China, Hong Kong (16). The CVD death rate rapid 

rise in most of the low and middle income countries is due to 

socio-economic changes, increase in life span and lifestyle 

related risk factors. It is estimated that 80-90% of people dying 

from CVD have one or more major risk factors that are 

influenced by lifestyle (8) including age, hypertension, raised 

serum lipids, DM, cigarette smoking, physical inactivity, dietary 

consumption, obesity etc.  

      The clinical guidelines recommends classifying 

asymptomatic individuals into low (FRS < 10%), intermediate 

(10-20%), and high risk groups (> 20%) for risk management 

purpose. People in the low-risk group can be reassured and 
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followed with reinforcement of lifestyle changes. Intermediate 

risk group may require further risk stratification with additional 

tests, whereas high-risk group are candidates for aggressive 

intervention (17). In this study, The Framingham Risk Score 

(FRS) was used to calculate 10-year risk of CVD at the same cut-

points to categorize Thai middle-aged adult into three risk 

categories. In both sex most risk factors generally increasing the 

risk for CVD with advancing age except for serum TC and LDL-

C level in male (Figure 1).  
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Figure 1. Percentage prevalence of cardiovascular risk 

factors in 194 Thai male and female by age group (male=51, 

female=143). 

 

Obesity 

Table 2. Cardiovascular risk factors in 194 Thai middle-aged 

adult. 

 

Cardiovascular risk 

factors 

Male  

(n=51) 

Female 

(n=143) 

Mean+SD  

or n (%) 

Mean+SD  

or n (%) 

Blood lipids   

Total cholesterol 

(mg/dL) 
224.35+53.10 228.41+42.63 

Total cholesterol >200 

(mg/dL) 
33 (64.71) 109 (76.22) 

LDL-C (mg/dL) 143.24+47.26 147.59+39.01 

LDL-C >130 (mg/dL) 28 (54.90) 101 (70.63) 

HDL-C (mg/dL) 46.86+11.77 52.97+12.45
* 

HDL-C <50 (mg/dL) 38 (74.51) 60 (41.96) 

Triglyceride (mg/dL) 171.24+89.62 139.26+81.02
* 

Triglyceride >150 

(mg/dL) 
23 (45.10) 41 (28.67) 

Blood pressure   

Systolic BP (mmHg) 126.1+17.1 121.4+19.2 

Diastolic BP (mmHg) 83.9+13.1 80.4+11.8 

Hypertension 16 (31.37) 30 (20.98) 

DM 5 (9.8) 17 (11.89) 

Current smoking 13 (25.49) 10 (6.99) 

Drinking Alcohol 12 (23.5) 9 (6.5) 

BMI (kg/m
2
) 23.20+3.28 25.16+4.27

* 

BMI  23-24.9 (kg/m
2
) 11 (21.57) 28 (19.58) 

BMI >25 (kg/m
2
) 17 (33.33) 71 (49.65) 

Physical inactivity 13 (25.49) 24 (16.78) 

BF (%) 29.95+5.96 40.23+4.72
* 

Waist (cm) 82.40+8.71 79.73+12.65 

WHR 0.88+0.06 0.82+0.11
* 

 

      Overweight and obesity is highly prevalent in Thai people. 

According to WHO cut point of BMI of overweight (BMI 23 – 

24.9 kg/m
2
) and obesity (BMI > 25 kg/m

2
) for Asians (1). In this 

study 21.57 and 33.33% of male and 19.58 and 49.65% of female 

were overweight and obesity (Table 2). The percentage of body 

fat in male and female were 30.99 and 40.23%. BMI and %BF of 

female were significantly higher than male, although their total 

energy, fat, sugar intake were not significantly difference. Asians 

have a higher percentage of body fat and more centralized fat 

distribution compared to Caucasians of the same gender, age, and 

BMI so they are prone to obesity-associated diseases such as 

CHD or diabetes. Central obesity were slightly better associated 

with cardiovascular risk factors compared to BMI in Thai adults 

(18). Increasing rates of overweight and obesity worldwide have 

been considered a serious health problem. In Thailand, data from 

three consecutive National Health examination surveys (NHES) 

(19,20) have shown a secular trend, as the prevalence of obesity 

with BMI >25 kg m
2 

in adults increased from 13.0% in men and 

23.2% in women in 1991 to 18.6% and 29.5% in 1997 and 22.4% 

and 34.3% in 2004 respectively. Education was a strong 

predictor of overweight and obesity in women, whereas annual 

household income was significantly associated with a higher 

BMI in men (Ministry of Public Health, 2008). Furthermore, 

Thailand NHES (2009) (19) found that adult population who 

lived in Bangkok had high prevalence of obesity in male 38.76% 

and female 49.44%. This was corresponding to our study that 

prevalence of obesity (BMI > 25 kg/m
2
) were 33.33 and 49.65% 

in male and female (Table 2), almost half of female population 

had obesity. Prevention of obesity by diet and regular physical 

activity remains the highest priority for maintaining 

cardiovascular health. A study of 2,536 male employees from the 

Electricity Generating Authority of Thailand (EGAT)
 
(20) age 35 

to 59 years at baseline to determine the association of simple 

anthropometric indices with CVD in Thai men. They found that 

WHR was most strongly associated with CVD events in Thai 

men. WHR had the largest area under ROC curve with the 

optimal cut-off estimated to be 0.51 (sensitivity, 55%; 

specificity, 61%). Our data showed that WHR in female was 

significantly lower than male however WHR in both sex were in 

normal limit.  
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Hypertension 

      The prevalence of hypertension in Thailand (18) increased 

from 18.2% for men and 33.0% for women in 2004 to 39.5 and 

59.4% in 2009 respectively. Epidemiological studies have 

established a strong association between hypertension and CVD. 

In this study male had higher prevalence of hypertension (31.37 

vs 20.98% Table 2) probably due to their high salt intake, 

excessive salt intake is a major cause of hypertension salt appears 

to link between hypertension and stroke in Asian patients. 

Hypertension is extremely important among the major risk 

factors of CVD in Thailand
 
(19). Strictly control of hypertension 

and their metabolic risk factors especially obesity and 

hypercholesterolemia in Thai population would be benefit to 

reduce CVD.  

 

Hyperlipidemia 

      The results of many studies showed a strong association 

between elevated LDL-C levels and increased risk for CVD. 

Table 2 shows summary statistics at baseline for serum lipid 

variables. In this study, 54.90 and 70.63% of male and female 

participants had LDL-C > 130 mg/dL as well as 64.71 and 

76.22% had TC > 200 mg/dL, the rate of LDL-C and TC levels 

increased with advancing age in female. Male aged 35-45 yr. had 

higher rate of LDL-C > 130 mg/dL (31.4%) and TC > 200 mg/dL 

(33.3%) than aged 46-59 yr. (23.5 and 31.4%). This was 

corresponded to their high cholesterol intake (348.18 vs 323.08 

mg/dL).  The prevalence of elevated LDL-C in our study was 

relatively high compared to the US (Rosamond, 2008) (32% for 

general population age > 20 yr.)
 
and Korean women (23) (age 

20-79 yr. 25.7% had LDL-C > 130 mg/dL and 30% had TC > 

200 mg/dL). Data from Thailand NHES (2009) (19) 

demonstrated prevalence of dyslipidemia in Thai population aged 

20-59 years in male and female for LDL-C >130 mg/dL were 

29.4 and 29%, TC > 240 mg/dL were 18.8 and 21.8% 

respectively. Our data indicated high prevalence of serum lipids 

may be due to less amount population study. The attention to TC 

and LDL-C is required with the current increases in dietary total 

fat as well as cholesterol intake. It is evident that Thai people 

consumed more fat in a past decade from the Thai National 

Nutrition Survey in 2003 (22)
 
using a 24 hrs food intake recall. 

Fat intake in Thai adult increased from 21.8% of total calories 

(1986) to 22.2% (1995) and 23.9% (2003). Adult people who 

live in rural area consumed less fat than urban (22.9 vs 26.9% of 

total calories). 

      One of the most common risk factor was low HDL-C level. 

Percentage of serum HDL-C < 50 mg/dL in male and female 

were 74.51 and 41.96% when compared to Thai population 

(NHES 2009) (19) were 31.1 and 31.8 %, Korean women (23) 

which were 48%. The effect of low level of HDL-C increase risk 

for CVD independent of total cholesterol or LDL-C, especially in 

women (Gordon et al, 1989). Percentage of serum triglyceride > 

150 mg/dL in male and female were 45.1 and 28.67% when 

compared to Thai population (NHES 2009) (19) were 44.4 and 

32.8 %, Korean women
 
(23)

 
which were 16.4%. A prospective 

study showed that high carbohydrate intake may lead to 

dyslipidemia that increase the risk of CVD (25). High prevalence 

of cardiovascular risk factors especially hyperlipidemia was 

found in this study, assessing the overall effect of multiple risk 

factors on the development of CVD is useful in order to prevent 

CVD. 

 

Lifestyles 

      Studies have demonstrated that unhealthy lifestyle and social 

environment are the underlying factors of cardiovascular 

diseases. There are many risk factors established, the factors 

which can be controlled are hypertension, hyperlipidemia, 

obesity, diabetes mellitus, unhealthy dietary habits, smoking, 

drinking alcohol and physical inactivity. Lifestyle is the key 

factor in community-based prevention programs since lifestyle 

modifications and behavioral changes are cheaper and more 

effective approaches (26). The high prevalence of unhealthy 

lifestyles in male needed attention for example smoking, 

drinking alcohol, physical inactivity etc. because prolong 

unhealthy lifestyles cause increase risk of CVD and to maintain 

healthy lifestyle is an essential aspect of CVD risk reduction
 
(27). 

The smoking, drinking alcohol and physical inactivity habits in 

this study were high in male than in female. The data from World 

Bank report in 2009 (28), prevalence of smoking in male and 

females (% of adults) aged 15 and over in Thailand were 45.12 

and 2.98%. Smoking among female was on the rise compared to 

the previous study. Educating to quit smoking will be long-term 

benefits for prevention of CVD.  

 

10 yr.risk for CVD 

      In Korean women study (23); 98.5% had a 10-year risk for 

CVD of < 10%, 1.4% had a risk of 10-20%, and 0.1% had a risk 

of > 20%. Our data for male and female showed 41.18 and 

70.63% had a 10-year risk for CVD of < 10%, 33.34 and 21.68% 

had a risk of 10-20%, and 25.49 and 7.69% had a risk of > 20% 

respectively. Ford (Ford et al, 2004) showed 10-Year risk for 

CVD among U.S. adults data from the National Health and 

Nutrition Examination Survey III (1988-1994) (27) including 

13,769 participants; 81.7% had a 10-year risk for CVD of <10%, 

15.5% of 10-20%, and 2.9% of >20%. The proportion of the 

participants with a 10-year risk for CVD of 10-20% and >20% 

increased with advancing age and was higher among men than 

women in our study.      

 

Table 3. Distribution of 10-year risk
a 
 for CVD in 194 Thai 

adult. 

 

Age 

(yr) 

n 

M     

F 

10-year risk 

<10% 

%M       %F 

10-year risk 

10-20% 

 %M       %F 

10-year 

risk 

>20% 

%M     

%F 

35-45 27    

70      

29.41  48.95 15.69       - 7.84       - 

46-60 24    

73 

11.77  21.68 17.65    

21.68 

17.65   

7.69 

Total 51  

143 

41.18  70.63 33.34    

21.68 

25.49   

7.69 
a
Ten-year risk was estimated with the Framingham Risk Score.  

Values are presented in percentages. 

 

      This study indicated that the younger age group (35-45 yr.) in 

both sex had higher percentage of 10-Year risk for CVD of < 
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10%. The percentage of 10-Year risk for CVD of 10-20% and 

>20% in man exhibited higher than women (Table 3) and 

increased with advancing age in both sex. The prevalence and 

combination of CVD risk factors increased after the age of 46. 

Our population presented lower percentage of 10-Year risk for 

CVD of < 10% but higher 10-Year risk for CVD of 10-20% and 

>20% than US and Korean population. These findings may 

provide useful information for public health planner to estimate 

CVD prevention cost and to monitor Thai adult population for 

preventing risk factors that could lead to CVD in the future. This 

study also found that even in the younger age groups (35-45 yr.) 

cardiovascular risk factors were already present.  

 

ROC analysis 

Table 4. The area under ROC curve, sensitivity, specificity, 

positive and negative predictive values of different cut-off 

points for significant change. 

------------------------------------------------------------------------------ 

                                           Correctly 

Cut point      Sensitivity   Specificity   Classified          LR+          

LR- 

------------------------------------------------------------------------------  

( >= 13 )         100.00%         0.00%       12.37%      1.0000      

( >= 14 )          95.83%         0.59%       12.37%       0.9640       

7.0833 

( >= 15 )          95.83%         2.94%       14.43%       0.9874       

1.4167 

( >= 16 )          95.83%         5.29%       16.49%       1.0119       

0.7870 

( >= 17 )          95.83%        11.76%       22.16%       1.0861       

0.3542 

( >= 18 )          91.67%        22.35%       30.93%       1.1806       

0.3728 

( >= 19 )          70.83%        34.12%       38.66%       1.0751       

0.8549 

( >= 20 )          66.67%        47.06%       49.48%       1.2593       

0.7083 

( >= 21 )          66.67%        60.59%       61.34%       1.6915       

0.5502 

( >= 22 )          66.67%        71.18%       70.62%       2.3129       

0.4683 

( >= 23 )          62.50%        78.24%       76.29%       2.8716       

0.4793 

( >= 24 )          37.50%        83.53%       77.84%       2.2768       

0.7482 

( >= 25 )          29.17%        88.24%       80.93%       2.4792       

0.8028 

( >= 26 )          29.17%        89.41%       81.96%       2.7546       

0.7922 

( >= 27 )          20.83%        91.76%       82.99%       2.5298       

0.8627 

( >= 28 )          12.50%        92.94%       82.99%       1.7708       

0.9415 

( >= 29 )           0.00%        94.71%       82.99%        0.0000       

1.0559 

( >= 30 )           0.00%        97.06%       85.05%        0.0000       

1.0303 

( >= 32 )           0.00%        98.82%       86.60%        0.0000       

1.0119 

( >= 33 )           0.00%        99.41%       87.11%        0.0000       

1.0059 

( >  33  )           0.00%       100.00%      87.63%        0.0000       

1.0000 

------------------------------------------------------------------------------  

                      

 ROC                    -Asymptotic Normal-- 

           Obs       Area     Std. Err.      [95% Conf. Interval] 

         -------------------------------------------------------- 

           194     0.7037       0.0529        0.59998     0.80738 
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Figure 2. The area under ROC curve of the FRS score at 

cut-off points 23 for significant change. 

 

      Data from ROC curve analysis (Table 4 and Figure 2)  

demonstrated that our questionnaire was a valid and reliable 

screening tool in detecting CVD risk. The optimum cut-off point 

of the questionnaire to detect CVD risk was 23. In developing 

country like Thailand, the fast clinical implications, low-cost 

screening tools can lead to risk assessment results using the non-

laboratory-based score will be benefit. Non-laboratory-based 

CVD risk assessment could be an effective and efficient primary 

CVD screening approach in Thailand. 

 

V. CONCLUSION 

      The modifiable cardiovascular risk factors are highly 

prevalent in our study, and the combinations of risk factors were 

common especially in male. Thai adult should be regularly 

assessed for their CVD risk score and counseled to emphasize 

therapeutic lifestyle changes to prevent CVD since this study 

found that smoking and drinking alcohol was much more 

common in male less than 46 years old, and a high percentage of 

them were sedentary and overweight. The prevalence of 

dislipidemia in male also found in the younger age groups (35-45 

yr.). Most risk factors generally became more prevalent with 

advancing age. This study provides estimates of 10-year risk to 

help whom needing watchfulness. For health care giver to 

provide appropriate interventions and health education and raise 

public awareness about CVD in Thai middle aged adult. The 

study was to demonstrate the reliability and accuracy of a CVD 

risk questionnaire. So, it may serve as a basis for the assessment 

of the effectiveness of interventions used in clinical practice by 

questionnaire before laboratory assessment to economize the 

expense.   
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Abstract- Business Intelligence (BI) is any information derived 

from analytics of existing data that can be used strategically in 

the organization. Data Mining is a subset of BI or a 

means/process of deriving BI from data using statistical 

modeling of the data. It can be used to find 

relationships/correlations between the various data elements 

captured which can be used to improve business performance or 

at least understand what is happening better. With the rapid 

exponential growth in size and number of available Databases in 

commercial, industrial, administrative and other applications, it 

is mandatory and important to examine how to extract 

knowledge from voluminous data. Mining Association rules in 

transactional or relational databases has recently attracted a lot 

of attention in database communities. The task is to derive a set 

of strong association rules in the form of “A1^….^  

m=>B1^…^Bm” where Ai(for i €{1,2,.....m}) and Bi(for   € 

{1,2,.....,n}) are set of attribute-values, from the relevant data 

sets in a databases. 

 

Index Terms- Data Mining, Association, Knowledge Discovery, 

Algorithm, Integration, Pattern Discovery.   

 

I. INTRODUCTION 
usiness Intelligence is having three essential parts as  

extraction, transformation and loading (ETL) software which 

extracts data from operational databases, then structures and 

organizes the data into Ia form (or data model) suitable for 

efficient analyses. The second is a set of databases and files 

(which may variously be data warehouses, data marts or data 

cubes) which store and make available the data in its 

analyzable form. The third is a set of end user tools that enable 

users to design, run and view reports, queries and 

analyses. Design of all these three elements for data mining (or 

data driven analysis) has to be very different to the design of  

conventional business intelligence systems which are intended 

for model based query and reporting. BI is about making 

intelligent business decision for an event that has not yet happen.  

Meaning based on a certain pattern happened from the past,  you 

can pre-empt or predict what will likely to happen in the 

future. Decision Making is the re-organization of collected data 

from various customers' touch points, to facilitate analysis and 

diagnosis, and all these corresponding data-collection events 

were already past. DM is what actually has happened. 
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Business intelligence can be applied to the following business 

purposes, in order to drive business value. 

 

1) Measurement – program that creates a hierarchy of 

performance metrics and benchmarking that informs 

business leaders about progress towards business goals. 

2) Analytics – program that builds quantitative processes 

for a business to arrive at optimal decisions and to 

perform business knowledge discovery. Frequently 

involves: data mining, process mining, statistical 

analysis, predictive analytics, predictive modeling, 

business process modeling, complex event processing 

and prescriptive analytics. 

3) Reporting/enterprise reporting – program that builds 

infrastructure for strategic reporting to serve the 

strategic management of a business, not operational 

reporting. Frequently involves data visualization, 

executive information system and OLAP. 

4) Collaboration/collaboration platform – program that 

gets different areas (both inside and outside the 

business) to work together through data sharing and 

electronic data interchange. 

5) Knowledge management – program to make the 

company data driven through strategies and practices to 

identify, create, represent, distribute, and enable 

adoption of insights and experiences that are true 

business knowledge. Knowledge management leads to 

learning management and regulatory compliance. 

 

II. REQUIREMENTS AND CHALLENGES OF DATA 

MINING 

In order of conduct effective Data mining, one needs to 

first examine what kind of features an applied knowledge     

discovery system is expected to have and what kind of 

challenges one may face at the development of Data Mining 

technique. 

 

1) Handling of different types of data 

            Because there are many kinds of data and databases 

used in different applications, one may expect that 

knowledge discovery system should be able to perform 

effective data mining on different kinds of data.  

       Specific data mining system should be constructed for 

knowledge mining on specific kind of data, such as 

systems dedicated to knowledge mining in relational 

databases, transaction databases, spatial databases, 

multimedia databases, etc. 

 

2)  Efficiency and reliability of Data Mining algorithms 

       To efficiently extract information from a huge amount 

of data in databases, the knowledge discovery 

algorithms must be efficient and scalable to large 

databases. That is, the running time of a data mining 

algorithm must be predictable and acceptable in large 

databases. Algorithms with exponential or even medium 

order polynomial complexity will not be practical use. 

 

3) Usefulness, certainty and expressiveness of data 

mining results. 

       The discovery knowledge should accurately portray the 

content of the database and useful for certain applications. 

The imperfectness should be expressed by measures of 

uncertainty, in the form of approximate rules or 

quantitative rules. Noise and exceptional data should be 

handled elegantly in data mining systems. This also 

motivates a systematic study of measuring the quality of 

the discovered knowledge, including interestingness and 

reliability, by contraction of statistical, analytical, and 

simulative models and tools. 

 

4) Expression of curious kinds of data mining requests 

and results 

       Different kinds of knowledge can be discovered a huge 

amount of data. Also, one may lime to examine discovered 

knowledge from different views and preserve them in 

different forms. This requires us to express all the data 

mining requests and discovered knowledge in high level 

languages or graphical user interfaces so that the data 

mining task can be specified by no experts and the 

discover knowledge can be understandable and directly 

useable by users. This also requires the discovery system 

to adopt expressive knowledge representation techniques. 

 

5) Interactive mining knowledge at multiple abstraction 

levels. 

       Since it is difficult to predict what exactly could be 

discovered from database, a high level data mining query 

should be treated as a probe which may disclose some 

interesting traces for further exploration. Interactive 

discovery should be encouraged, which allows a user to 

interactively refine a data request, dynamically change 

data focusing, progressively deepen a data mining process 

flexibly  view the data mining results at multiple 

abstraction levels and from different stages. 

 

6) Mining Information From different sources of data 

       The widely available local and wide area computer 

network, including internet, connect many sources of data 

and form huge distributed, heterogeneous databases. 

Mining knowledge from different sources of formatted or 

unformatted data with diverse data semantics poses new 

challenges to data mining. On the other hand, data mining 

may help disclose the high level data regularities in 

heterogeneous databases which can hardly be discovered 

by simple query systems. 

  

7) Protection of privacy and data security 

       When data can be viewed from many different angles and 

at different abstractions levels, it is the goal of protecting 

data security and guarding against the invasion of privacy. 

It is important to study when knowledge discovery may 

lead to an invasion of privacy, and what security majors 

can be developed for preventing the disclosure of sensitive 

information. 
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III. CLASSIFYING DATA MINING TECHNIQUES 

  Different classification schemes can be used on the kinds of 

databases to be studied, the kinds of knowledge to be 

discovered, and the kinds of techniques to be utilized as 

shown below; 

A. What Kind Of Databases To Work On 

       A data mining system can be classified according to the 

kinds of databases on which the data mining is 

performed. For example, a system is a relation minor if 

it discovered knowledge from relational data, or an 

object oriented one if it mines knowledge from object-

oriented databases. In general, a data minor can be 

classified according to its mining of knowledge from the 

following different kinds of databases: relational 

databases, transaction databases, object-oriented 

databases, deductive databases, temporal databases, 

multimedia databases, heterogeneous databases, active 

databases, legacy databases and the internet 

information-base. 

B. What Kind Of Knowledge To Be Mined 
       Several typical kinds of knowledge can be discovered 

by data minors, including association rules, 

characteristics rules, classification rules, discriminant 

rules, clustering evolution and deviation analysis. 

Moreover, data miners can also be categorized 

according to the abstraction level of its discovered 

knowledge which may be classified into generalized 

knowledge, primitive-level knowledge, and multiple-

level knowledge. A flexible data mining system may 

discover knowledge at multiple abstraction levels. 

C.  What Kind of Techniques To Be Utilized 

       Data Mining can also be categorized according to the 

underlying data mining techniques. For example, it can 

be categorized according to the driven method into 

autonomous knowledge miner, data driven miner, query 

driven miner, and interactive data mining. It can also be 

categorized according to its underlying data mining 

approach into generalization based mining, pattern 

based mining, mining based on statistics or 

mathematical theories, and integrated approached etc 

IV. MINING DIFFERENT KIND OF KNOWLEDGE 

FROM DATABASES 

Data Mining is an application dependent issue and different 

applications may require different mining technique. In 

general the kinds of knowledge which can be discovered in 

databases are categorized as follows: 

Mining Association Rules 
A huge amount of data is stored electronically in most 

enterprises. In particular, in all retail outlets the amount of 

data stored has grown enormously due to barcoding of all 

goods sold.  

For example, Wal-Mart, with more than 4000 stores, collects 

about 20 million point-of-sale transaction data each day. Given 

this mountain of data, it is good business sense to try to 

analyze it to find information. This is an interesting example of 

analyzing a large database of supermarket transactions with the 

aim of finding association rule. This is called Association 

Rules Mining or Market Basket Analysis. It involves searching 

for interesting customer habits by looking at associations. 

Association Rule mining has many applications other than  

market basket analysis, including marketing, customer 

segmentation, medicine, electronic commerce, classification, 

clustering, web mining , bioinformatics and finances. 

A.1 The Naïve Algorithm 

To describe the association rules mining task informally with 

Naïve algorithm, we have taken the example of a  small shop 

assuming that the shop sells only a small variety of products: 

 

Bread Cheese Coffee 

Juice Milk Tea 

Biscuits  Newspaper Sugar 

 

It is assumed that the shopkeeper keeps record of what each 

customer purchases 

 

Transaction ID  Items 

10 Bread, Cheese, Newspaper 

20 Bread, Cheese, Juice 

30 Bread, Milk 

40 Cheese, Juice, Milk, Coffee 

50 Sugar, Tea, Coffee, Biscuits, 

Newspaper 

60 Sugar, Tea, Coffee, Newspaper, 

Milk, Biscuits, Juice 

70 Bread, Cheese 

80 Bread, Cheese, Juice, Coffee 

90 Bread, Milk 

100 Sugar, Tea, Coffee, Milk, Juice, 

Newspaper 

 

    A simple example of Transactions 

 The shopkeeper wants to know which items are sold together 

frequently.  We assume that the number of items in the shop 

stock is n and these items are represented by I{i1, 

i2,………in}.We denote transaction by T{t1, t2………tN} each 

with a unique identifier(TID) and each specifying a subset of 

items from the item set I purchased by one customer. Each 

transaction of m items be {i1, i2, …..,im} with m ≤ n. Now 

Find association relationship, given a large no. of 

transactions, such that items that tend to occur together are 

identified. It should be noted that association rules mining 

does not take into account the quantities of items bought.    

Association rules are often written as X → Y. X is often 

referred to as the rule’s antecedent and Y as rule’s 

consequent. It indicates that only X and Y have been found 

together frequently in the given data and does not show a 

causal relationship implying that buying of X by a customer 

causes him/her to buy Y. Suppose item X and Y appear 

together in only 10% of the transaction but whenever x 

appears there is 80% chance that y also appears. The 10% 

presence of X and Y together is called support or prevalence 

of the rule 80% chance is called confidence or predictability 

of the rule. 
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Essentially, the support and confidence are measure of the 

interestingness of the rule. A high level of support indicated 

that the rule is frequent enough for the business to be interested 

in it. A high level of confidence shows that the rule is true 

often enough to justify a decision based on it. 

 

A.2 The Apriori Algorithm 

This algorithm may be considered to consist of two parts. In 

the first part, those item sets that exceed the minimum support 

requirement are found. Such item sets are called frequent item 

sets. In the second part, the association rules that meet the 

minimum confidence requirement are found from the frequent 

item sets. The second part is relatively straightforward. 

 

Transaction ID Items 

100 Bread, Eggs, Juice, Cheese 

200 Bread, Cheese, Juice 

300 Bread, Milk, Yogurt 

400 Bread, Juice, Milk 

500 Cheese, Juice, Milk 

Table (i)- Transactions example 

 

In table 1 we can see that Bread appears 4 times, cheese 3 

times, juice 4 times, Milk 3 times and eggs and yogurt only 

ones. We require 50% support and therefore catch frequent 

items must appear in at least three transactions. 

 

Items Frequency 

Bread 4 

Cheese 3 

Juice 4 

Milk 3 

Table -  (ii) - Frequent item 

 

In Table 2 there are two frequent item pairs which are {Bread, 

Juice} and {Cheese, Juice}.     

                                  

Items Pairs Frequency 

(Bread, Cheese) 2 

(Bread, Juice) 3 

(Bread, Milk) 2 

(Cheese, Juice)     3 

(Cheese, Milk) 1 

(Juice, Milk) 2 

Table - (iii) - Candidate item pairs 

 

        Above item set leads to following possible rules. 

 

Bread  Juice 

Juice  Bread 

Cheese  Juice 

Juice  Cheese 

   

The confidence of these rules is obtained by dividing the 

support for both items in the rule by the support for the item 

on the left hand side of the rule. The confidence of the four 

rules therefore are ¾=75%, ¾=75%, 3/3=!00%  and 3/=75% 

respectively. Since all of them have a minimum 75% 

confidence, they all qualify. 

 

Clustering Analysis 
      The process of grouping physical or abstract objects into 

classes of similar objects is called clustering or unsupervised 

classification. Clustering analysis helps construct meaningful 

partitioning of a large set of objects based on a “divide and 

conquer” methodology which decomposes a large scale 

system into smaller components to simplify design and 

implementation. 

 

Pattern Based Similarity Search 
 

Example of this type of database include: financial database 

for stock price index, medical database, band multimedia 

databases. When searching for similar pattern in a temporal or 

spatial-temporal database, two types of queries are usually 

encountered in various data mining operations: 

1) Object-relative similarity query (i.e., range query or similar 

query) in which a search is performed on a collection of 

objects to find the ones that are within a user-defined distance 

from the queried object. 

2)  All-Pair similarity query (i.e., spatial join) where the 

objective is to find all the pair of element that is within a user- 

specified distance from each other. 

 

Characterization 

     Data characterization is a summarization of general features 

of objects in a target class, and produce what is called 

characteristics rules. The data relevant to a user specified 

class are normally retrieved by database query and run 

through a summarization module to extract the essence of the 

data at different levels of abstractions. For Example, one may 

want to characterize the Our Video Store customer who 

regularly rent more than 30 movies a year. With concept 

hierarchies on the attribute describing the target class, the 

attribute oriented induction method can be used, for example, 

to carry out data summarization. Note that with a data 

containing summarization of data, simple OLAP operation fit 

the purpose of data Characterization. 

 

Discrimination 
Data discrimination produces what are called discriminant 

rules and is basically the comparison of the general features 

of objects between two classes referred to as the target class 

and the contrasting class. For Example one may want to 

compare the general characteristics of the customers who 

rented more than 30 movies in the last two years with those 

whose rental account is lower than 5.The technique used for 

data discrimination is very similar to the techniques used for 

data characterization with the exception that data 

discrimination results include comparative measures 
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V. THE ISSUES IN DATA MINING 

Data mining algorithms embody techniques that have 

sometimes existed for many years, but have only lately been 

applied as reliable and scalable tools that time and again 

outperform older classical statistical methods. While data 

mining is still in its infancy, it is becoming a trend and 

ubiquitous. Before data mining develops into a conventional, 

mature and trusted discipline, many still pending issues have to 

be addressed. Some of these issues are addressed below. 

 

1. Security and social issues: Security is an important issue 

with any data collection that is shared and/or is intended to 

be used for strategic decision making. In addition, when 

data is collected for customer profiling, user behavior 

understanding, correlating personal data with other 

information, etc., large amount of sensitive and private 

information about individual and companies is gathered 

and stored. Moreover, Data mining could disclose new 

implicit knowledge about individual or groups that could 

be against privacy policies, especially if there is potential 

dissemination of discovered information.  

2. User interface issues: The knowledge discovered by data 

mining tools is useful as long as it is interesting, and 

above all understandable by the user.  Good data 

visualization eases the interpretation of data mining 

results, as well as helps user better understand their needs. 

There are many visualization ideas and proposals for 

effective data graphical presentation.  

3. Mining methodology issues: These issues pertain to the 

data mining approaches, applied and their limitation. It is 

often desirable to have different data mining methods 

available since different approaches may perform 

differently depending upon data at hand. Moreover, 

different approaches may suit and solve user’s needs 

differently. Most algorithms assume the data to be noise-

free. 

4.  Performance issue: Many artificial intelligence and 

statistical methods exist for data analysis and 

interpretation. However, these methods were often not 

designed for the very large data sets data mining is dealing 

with today. Terabyte sizes are common. This raises the 

issue if scalability and efficiency of the data mining 

methods when processing considerably large data.  

5. Data Source issues: There are many issues related to the 

data sources. Some are practical such as diversity of data 

types, while others are philosophical like the data glut 

problem. We certainly have an excess of data since we 

already have more data that we can handle and that we are 

still collecting data at an ever higher rate.  

VI. CONCLUSION 

      Business decision making based on facts that is taking 

decisions intelligently, by extracting information and 

knowledge from transactional data. Data mining, is a tool that 

extract information from a huge data ,puzzling to the human 

mind, without prior assumptions or model. and ideally this 

tool should be part of BI, although data mining needs a lot of 

memory space and thus can be done in parallel then extracted 

information and knowledge shall be integrated into BI. In 

addition to the above, business intelligence can provide a pro-

active approach, such as alert functionality that immediately 

notifies the end-user if certain conditions are met. For 

example, if some business metric exceeds a pre-defined 

threshold, the metric will be highlighted in standard reports, 

and the business analyst may be alerted via email or another 

monitoring service. 
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Abstract- English is a widely spoken language today. It has often 

been referred to as ‘global language’, the lingua franca of the 

modern era and currently the language most often taught as a 

second language around the world. English in India is used not 

only for communicating with the outside world, but also for 

inter-state and intrastate communication. Because of the great 

ethnic and linguistic diversity found within our nation, English 

acts as an indispensable ‘link’ language. With the Information 

Technology revolution and most software and operating systems 

being developed in the English language, a new utility for written 

and oral communication in the English language has emerged. 

English is said to be the world’s most important language having 

communicative and educative value. English is used all over the 

world not out of any imposition but because of the realization 

that it has certain advantages. 

 

Index Terms- ELT in India, ELT in pre-colonial period, colonial 

period, post colonial period. 

 

I. INTRODUCTION 

anguage which has been considered man’s most remarkable 

achievement, is so much a part of our lives, like the air we 

breathe, that very often we take it for granted and as often are not 

aware of its characteristic features. Language is a system. 

English has a status of associate language, but in fact it is the 

most important language of India. After Hindi it is the most 

commonly spoken language in India and probably the most read 

and written language in India. English in India is used not only 

for communicating with the outside world, but also for inter-state 

and intrastate communication. English symbolizes in Indians’ 

minds, better education, better culture and higher intellect. 

Indians who know English often mingle it with Indian languages 

in their conversation. It is also usual among Indians to abruptly 

move to speak fluent English in the middle of their 

conversations. English also serves as the communicator among 

Indians who speak different languages. English is very important 

in some systems – legal, financial, educational and business in 

India. 

 

II. ENGLISH IN INDIA 

      Officially English has a status of assistant language, but in 

fact it is the most important language of India. After Hindi it is 

the most commonly spoken language in India and probably the 

most read and written language in India. Indians who know 

English will always try to show that they know English. English 

symbolizes in Indians minds, better education, better culture and 

higher intellect. Indians who know English often mingle it with 

Indian languages in their conversations. It is also usual among 

Indians to abruptly move to speak fluent English in the middle of 

their conversations. English also serves as the communicator 

among Indians who speak different language. English is very 

important in some systems – legal, financial, 

educational, business – in India. Until the beginning of 1990s, 

foreign movies in India weren’t translated or dubbed in Indian 

languages, but were broadcast in English and were meant for 

English speakers only. The reason Indians give such importance 

to English is related to the fact that India was a British colony. 

When the British started ruling India, they searched for Indian 

mediators who could help them to administer India. The British 

turned to high caste Indians to work for them. Many high caste 

Indians, especially the Brahmans worked for them. The British 

policy was to create an Indian class who should think like the 

British, or as it was said then in Britain “Indians in blood and 

colour but English in taste, in opinions and morals and intellect”. 

The British also established in India universities based on British 

models with emphasis on English. These Indians also got their 

education in British universities. The English Christian 

missionaries came to India from 1813 and they also built schools 

at primary level for Indians in which the language of instruction 

was local language. Later on the missionaries built high schools 

with English as the language of instruction which obliged the 

Indians who wanted to study to have a good knowledge of 

English. The British rulers began building their universities in 

India from 1857. English became the first language in Indian 

education. The ‘modern’ leaders of that era in India also 

supported English language and claimed it to be the main key 

towards success. Indians who knew good English were seen as 

the new elite of India. Many new schools were established in 

which the language of instruction was English. According to the 

British laws the language of instruction at university level was 

English and therefore schools that emphasized English were 

preferred by ambitious Indians. Even after India’s independence, 

English remained the main language of India. Officially it was 

given a status of an assistant language and was supposed to 

terminate officially after 15 years of India’s independence, but it 

still remains the important language of India. 

 

III. PRE-COLONIAL PERIOD 

      The English language came to India in the 17th century with 

the East India Company. It was formed to conduct trade with 

India and other countries in the east. Initially the Britishers tried 

to learn Indian languages to communicate with Indians. They 

started special colleges for this purpose. They also took the help 

of the translators. But when their political powers increased, they 

created the British Indian provinces like Bengal, Madras and 

Bombay. So the English traders gave more importance to English 

L 
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rather than to Indian languages. Some missionary institutions 

taught English to Indians. 

      The East India Company took the responsibility of the 

educations of the Indians. The Indians were also realizing the 

importance of the English language. As A.P.R. Howatt notes: 

      By the 1830s the Indian middle classes were becoming very 

demanding. They realized that English was the language required 

for a secure future in a government job, so why was English not 

taught in the secondary school? Private schools offering this 

service were already doing good business, particularly in 

Calcutta. The state was set for the first ‘big moment’ in the 

imperial history of English language teaching. 

      Meanwhile some movements were started by Raja Ram 

Mohan Roy to introduce western scientific education through 

English. He wanted to replace traditional Sanskrit and Persian 

teaching. To take a decision on the issue, a committee was 

formed. Lord Macaulay was the chairman of this committee. He 

advocated English as the medium of instruction in the place of 

Sanskrit and Persian. 

      Lord Macaulay wanted to make the people Indian in blood 

and colour but English in taste and opinion. He thought the 

members of this class would spread their knowledge through 

English. Macaulay’s purposes were: i) to create the dominance of 

British culture over the Indians and to have the control over the 

minds of the Indian people through English. ii) to train Indians 

and make them fit for the employment. The British Government 

gave preference in jobs to the Indians who had the knowledge of 

English. 

      A number of Indian students found poetry, drama and other 

writings difficult to get their degrees. Meanwhile many new 

colleges and universities were formed. The system of English 

education founded on English literature continued till the 

independence. 

 

IV. COLONIAL PERIOD 

      India got the independence and the Indian government had to 

decide its policy towards English. They decided to make Hindi 

the official language. Regional languages were given the status 

of national languages. Certain states insisted to make English the 

associate official language. Universities and schools were 

increasing rapidly in India. Some of the people from the 

neglected society also came forward to learn English. English 

was not limited to a few elite schools and colleges. But there 

were complains about the standards of English. The government 

appointed many commissions to improve the standard of English 

in schools and colleges. All these would cut us off from the 

living stream of our growing knowledge. 

      The Secondary Education Commission emphasized the same 

in a similar tone: 

      Commissions reaffirmed the importance of English. For 

instance, University Education Commission says: 

      English, however, must continue to be studied. It is a 

language which is rich in literature – humanistic, scientific and 

technical. If under sentimental urges we should give up English, 

it  

      The present position of India in the international sphere is 

partly due to the command that educated Indians have acquired 

over English. Many eminent educationists and scientists have 

therefore, expressed the opinion that under no circumstances 

should we sacrifice the many advantages that we have gained by 

the study of English. 

      In 1958 The Central Institute of English was started in 

Hyderabad. Regional institutes were established in Bangalore 

and Chandigarh. But nobody tried to change the literature based 

system of English. English was studied mainly for education and 

administration. But because of the revolutionary developments in 

science, technology, travel, trade, communications and 

entertainment, English got a new role as the international 

language of communication. Nowadays it is necessary to learn all 

the four skills of listening, speaking, reading and writing English. 

English teaching has remained unchanged for nearly 150 years, 

new developments are taking place worldwide in the methods of 

teaching and learning English. These developments have affected 

the English language teaching in India also. Previously, English 

was taught from fifth standard in the non-English medium 

schools of Maharashtra. Now it is taught from the first standard 

even in the non-English medium schools. In the past the syllabus 

was literature based but now it is skill-based. Earlier the 

evaluation system centred on the written skill only, from the year 

2006-07 the oral test is introduced in the secondary and higher 

secondary schools. People are aware of the importance of 

English. They are interested in learning the spoken English. 

      As a result, various courses are developed for teaching 

spoken English. The use of Language Laboratory and Computer 

Assisted Language Learning (CALL) has created new changes in 

the teaching of English. The audio cassettes and CDs are being 

used on a large scale to learn the spoken language. Various 

software of English teaching are developed and used by a 

growing number of people. There are many private institutions 

that run the courses of spoken English. Especially in big cities 

the language trainers are helping the learners to acquire the 

required proficiency over the communicative skills in general 

and the spoken skills in particular. Now Television channels are 

also working towards improving spoken English. NDTV Imagine 

is running a programme ’Angrezi Mein Kehte Hain’.  All of them 

cannot be termed as cheap. Dr. Deepti Gupta rightly says: 

      The irony of situation is that while academicians label these 

learning centres’ ‘shops’ or ‘commercial institutes’ it is these 

establishments that are a major influence behind the changing 

face of the ELT paradigm in India. 

 

V. ENGLISH LANGUAGE TEACHING IN POST COLONIAL 

PERIOD 

      Teaching English as a tool for communicating the story of 

Jesus has a long history. Missionaries have vehemently differed 

from one another about its usefulness as a tool for this purpose. 

Even as English contains excellent Christian literature, it also is 

home for secular literature. Secular Humanism found its way in 

many lands through the learning of English language and 

literature. Its “ennobling” characteristic as a tool and purveyor of 

culture, the scientific knowledge it opens up for those who learn 

it, the ease with which one could transact business using it, all 

have more or less overshadowed the deep Christian foundation 

upon which the language, literature and culture is built. 

      Aided by the influence of secularism, many Christian 

teachers of English have more or less abandoned the Christian 
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program while teaching English. Ethics and morals portrayed in 

literature were interpreted not as emerging from the Christian 

base but from universal humanism. English is still pregnant with 

Christian metaphors, idioms and set phrases, which cannot be 

wholly understood and used without a grasp of the underlying 

Christian message. 

      Perhaps because of the reason last mentioned, most nations 

have embarked upon a process of textbook contextualization 

when it comes to teaching English. The original pieces of writing 

by the native speakers of English are sought to be replaced by the 

writings of the nationals who are masters of English prose and 

poetry. In their creative writing, metaphors, idioms, and set 

phrases from the national languages, which imply local culture 

and religion, are more freely used. Translations from the local 

tales are more frequently substituted for tales from Europe. In 

addition, government-inspired documents on ideology become 

part of the textbook. Nations (and individuals) want to 

appropriate English as a language minus the culture and religion 

it represents and communicates. 

      Even as the goals of English teaching and learning are being 

continually redefined, you should remember that English would 

not be taught solely by the native speakers of English in many 

nations. Some countries like India, Pakistan, Nepal, Bangladesh 

and several African nations have provided for the teaching of 

English mainly through their nationals. Some countries like 

Japan and China open their doors to more number of native 

speakers of English to teach English. 

 

VI. ENGLISH IN EDUCATION                    

      English is the state language of two states in Eastern 

India, Meghalaya and Nagaland.  It is the main medium of 

instruction at the post graduate level, and it is taught as a second 

language at every stage of education in all states of India. 

      In India, as in other linguistically and culturally pluralistic 

societies, the position of English is determined by various 

political, cultural and social considerations (Kachru, 1986b p.15: 

11-30) sees primarily three questions which continue to be 

discussed. The first question concerns the position of English in 

early and in higher education. The second question is concerned 

with the roles of the regional language Hindi and English. The 

third question deals with the model of English presented to 

Indian learners, and how that presentation can be made uniformly 

and effectively. The government of India has primarily been 

concerned with the first two questions, which are directly related 

to language planning at both the national and state levels. There 

are, as yet, no acceptable answers to any of those questions 

(Kachru, 1986b p. 15:11-30.) 

      The three language formula was developed for the 

educational load to be fairer, to promote national integration, 

and, to provide wider language choice in the school curriculum 

(Srivastava, 1990 p.37-53) according to the formula; people from 

non-Hindi areas study their regional language Hindi and English 

and another language. Although the formula sounds fine in 

theory, practically it has proved to be a failure in India as a 

whole, since it has not been followed in practice. Hindi states 

didn’t enforce the curriculum, and the anti-Hindi DMK 

government in madras removed all teaching of Hindi from 

schools in Tamilnadu. Thus in India, there is a great number of 

sociolinguistic pressures influencing the development of 

language education, Spolsky (1978 p. 87-136) has stated that the 

language policy of the school system is both a result of the 

pressures and a source of pressure itself. He, too claims 

education to be the strongest weapon for enforcing language 

policy, listening the following pressures to have an effect on 

language planning in a society, family, religion, ethnicity, 

political pressures, cultural pressures, economic pressures, legal 

pressures (lack of the official language can often become the 

basis for discrimination), military pressure (desirability to use 

one common language) (Spolskey, 1978). 

      Effective learning takes place only when the learner is able to 

communicate fluently both in writing and speaking and is able to 

use English for library purposes. In this context, Mahajiteswar 

Das holds a different view saying that teaching English as a 

‘library language’ was not beneficial in terms of providing job 

opportunities because the students who learn to use English only 

as a ‘library language’ are less competent than the students who 

acquire competence in all the four skills of English language. 

Therefore, according to Mahajiteswar Das, it is necessary to 

develop all the language skills in order to improve 

communication skills (Indira, M.2003:4). 

      Mark Tully (1997: 51(2) 157-164) points out that “the elitist 

status of English in India creates problems for the economic 

development because that means that the education of the mass 

of people will be ignored. He argues that the solution for the 

situation would be that the spread of English throughout India 

would be encouraged. So that it would become a genuine link 

language of the country, not just, as it is at present, the link 

language of the elite. 

 

VII. CONCLUSION 

      Therefore, English has been considered as a major foreign 

language in India since independence. As the world is getting 

globalized, there has also been a sense of English as a global 

language, not just a language of the USA or the UK. Although 

English was considered as a major foreign language in India, 

Indians in different contexts are more likely to have witnessed, or 

experienced benefits of having more competence than before. 

These changes in the functions and benefits have brought about 

change in the status of English from that of a foreign language to 

a global language. In the of field English language teaching is 

growing day by day in India because of good and dedicated 

researchers have contributed something to English language 

teaching and moreover number of linguists have made footprint 

in the field of applied linguistics. 
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Abstract- Areca palm (Areca catechu L.) of the family Arecaceae 

is an important commercial crop cultivated in the tropics like the 

Pacific, Asia and east Africa.  Many insect and non insect pests 

induce serious damage to areca palms in different parts of the 

world. The Red Palm Mite,  Raoiella indica heavily infests  

palms of nursery stage and young palms and  induces damage by 

sucking  sap from the frond leaves of  young palms during hot 

dry weather. This polyphagous species of false spider mite 

rapidly spreads through the Neotropical region where the mite 

damages economically and ecologically important plants. The 

present study is focussed on incidence, distribution pattern and 

injurious status of R.indica   on areca palms. Field sampling was 

conducted fortnightly for the period of  March,  2013 to  

September,  2013 on areca palms cultivated in  two districts   viz. 

Malappuram and Wayanadu of North Kerala, South India. 

Results of the study revealed significantly high population 

densities of the mite on areca palms with peak population in 

March/April.  High numbers of the mite could be observed on the 

bottom frond leaves  than the middle and top leaves. The present 

study also indicated that the distribution pattern of the red palm 

mite was relatively high in the Thenhipalam region of the 

Malappuram district when compared to other regions surveyed.  

 

Index Terms- Raoiella indica , Areca catechu, Red Palm Mite,  

False spider mite 

 

I. INTRODUCTION 

he areca palm, Areca catechu L. is the source of arecanut 

commonly referred to as betel nut in India. Since time 

immemorial, it is being used in masticatory (chewing), religious 

and social ceremonies [1]. Arecanut is largely cultivated in the 

plains and foothills of Western Ghats and North Eastern regions 

of India.  Karnataka, Kerala and Assam accounts for over 90% of 

area and production. Less labour intensive and good price in the 

last two decades forced the farmers to cultivate these crops with 

improved varieties in changed agro-climatic conditions. 

Although considerable crop losses from pest attack were 

encountered on areca palms in fields, dearth of knowledge 

among the farmers and cultivators on the identity, distribution 

pattern and bionomics of the important pests hinders the 

formulation of appropriate management practices to protect this 

commercial crop.  

      Areca palms are exposed to the attack of an array of insect 

and non- insect pests which infest various regions such as stem, 

leaves, inflorescence, roots and nuts in one or other stages of 

growth. As many as 102 insect and non-insect pests have been 

reported to be associated with arecanut palms [2]. Among these, 

mites are the serious pests in young areca plantation on leaves 

which are active after the onset of hot weather [3].  

Phytophagous mites of the family Tenuipalpidae comprise 35 

genera and 900 species [4, 5] and most frequently, economic 

damage to a great variety of crops is reported by members of 

genera like  

      Brevipalpus, Raoiella  and Tenuipalpus . Of these, the genus 

Raoiella gained economic importance in recent years and the 

species, R. indica was first reported in 1924 from Tamil Nadu,  

India.  It feeds on the underside of palm fronds of various hosts 

in the orders Arecales and Zingiberales. The mite attained 

economic significance when it was first reported as an invasive 

species in the Caribbeans in 2004 [6].  It was  reported as a 

serious pest of economically important fruit-producing trees like 

the  coconut,  Cocos nucifera and banana,  Musa spp. [7, 8] and it 

formed  the  first mite species in which feeding was observed  

through the stomata of its host plants [9] (Ochoa et al., 2011). 

Through this specialized feeding habit,   R. indica would 

probably interfere with the photosynthesis and respiration 

processes of its host plants. Mite infested palms displayed 

stunted growth and withering of leaves [10]. However, the 

damage caused by this species to most of its host plants has not 

yet been characterised in detail, till to date, and there is no report 

on the infestation of R. indica on arecanut palms of North Kerala. 

Hence this study was undertaken to depict the relative 

distribution pattern and injurious status of the mite on areca 

palms of Kerala.  

 

II. MATERIALS AND METHODS 

      Field sampling of the mite was carried out from areca 

plantations in two districts of North Kerala where palms 

belonging to six to seven years of age group were cultivated in 

separate gardens. The study was conducted covering two 

consecutive seasons, during March, 2013 and September, 2013. 

During the study period, field surveys were undertaken twice  in 

a month in order to obtain temporal data for the study.  In each 

garden, ten young palms, not taller than 3 metres were selected 

randomly and three fronds were sampled (bottom, middle and 

top). On each frond, five leaflets were removed from the region 

close to the rachis. Leaflets were transported to the laboratory for 

subsequent microscopic observation for recording the presence 

of various life stages of R. indica. The number of mites present 

on the leaflets was counted under a Stereo Zoom microscope at 

fortnightly intervals.   

 

T  
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III. RESULTS 

      Areca palms are widely cultivated throughout Kerala and 

infestation by the red palm mite, R.indica was reported 

seasonally in the selected regions. Results of the present study 

revealed that R. indica initiated its population build up during the 

period of March to April at which the field experienced a rise in 

temperature (Table 1-2, Fig. 1). The mite population attained the 

peak level in April and subsequently   showed a decline from last 

week of May onwards to August. The lowest population density 

of the mite could be  recorded during period of July and August. 

Data on population density of the mite in each site distributed 

over the two districts are presented in Tables 1-2 &Fig.1. 

 

Month of 

Sampling 

Mean number of different life stages of R. indica mites/ leaflet 

Bottom frond Middle frond Top frond 

Egg 

Immature 

stages Adult Egg 

Immature 

stages Adult Egg 

Immature 

stages Adult 

March 33 18.6 13.5 30 20.4 18.9 21.6 12 11.4 

April 48 27 25.2 49.8 30 28.8 54 33 27.6 

May 33 18 9 15.6 11.4 12 31.8 8.4 11.4 

June 12.6 12 8.4 9.6 12 12.6 12 12.9 10.8 

July 3 2.4 3 2.4 1.5 3 3.9 3.6 4.2 

August 6 1.2 0.6 0.3 0.3 0.6 1.2 0.6 1.5 

 

Table 1. Seasonal incidence of R. indica on Areca palms in Mananthavadi, Wayanadu District. 

 

 

Month of 

Sampling 

Mean number of different life stages of R. indica mites/ leaflet 

Bottom frond Middle frond Top frond 

Egg 

Immature 

stages Adult Egg 

Immature 

stages Adult Egg 

Immature 

stages Adult 

March 37.8 24 20.4 30.3 28.5 23.4 30.6 28.5 17.7 

April 58.8 39.9 29.1 57.9 34.2 32.4 60.9 33.3 32.7 

May 36 22.5 12.6 33.3 24.6 15 34.5 19.2 15.6 

June 16.5 15 14.7 15.9 13.5 17.1 14.4 15.6 13.2 

July 5.1 3.6 5.4 6.3 4.5 8.1 4.8 6.6 4.5 

August 2.7 3.3 2.1 3 2.1 2.4 8.4 2.4 2.1 

 

Table 2. Seasonal incidence of R. indica on Arecanut palms in Thenhipalam, Malappuram District. 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      652 

ISSN 2250-3153  

www.ijsrp.org 

 
 

Fig. 1. Graph (Bar diagram and Line diagram) showing the Seasonal incidence and relative distribution of different life stages 

of R. indica on Areca palms in  Wayanadu and Malappuram districts of  Kerala. 

 

 
 

Fig. 2. A- Adult female of Raoiella indica on areca leaf, B- Infested leaf lamina with R. indica, C- Eggs &  larva of R. indica, D – 

Heavily infested leaf 
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      The mite incidence was highest on the bottom frond leaflet 

when compared to the top and middle frond leaflets. The highest 

population of the mite could be recorded on areca palms 

cultivated in the Thenjipalam area of  Malappuram district in 

April (100-120 mites/ frond) when compared to Manathavadi of 

Wayanadu (Fig.1). Lowest mite population was observed in the 

Mananthavadi region (Tables 1&2), which experienced a  

significant variation in the population density of  R. indica in 

different geographical location, thereby indicating that the 

population build up of this mite was associated with the 

temperature and relative humidity conditions prevailing in the 

site. Very low population density of the mite could be accounted 

during the monsoon season (Table 1&2).  

      Infestation of the red palm mite was found confined to the 

lower surface of the leaflets in all examined cases, and often the 

number of mites recovered from a single leaflet ranged from 50 – 

100, during April, which ensured easy detection of the mites 

even with unaided eyes in the field.. All the life stages the mite 

appeared predominantly red in colour, while the adult females 

often exhibited dark coloured areas on the body. Feeding activity 

of large numbers of the various life stages of the mite imparted 

the development of   localised yellow colouration to the leaf 

lamina.  On progressive feeding, these yellow patches coalesced 

and turned to bronze coloured, thereby leading to the withering 

of the leaves (Figs. 2 A - D).   

 

IV. DISCUSSION 

      The present study forms the first report on the incidence of 

red palm mite on areca palms of North Kerala. The results of the 

study enabled to record infestation by R. indica as   one of the 

major problems in the arecanut plantations of Kerala. Population 

density of the mite was relatively high in the Malappuram 

District than the Wayanadu district.  Temperature is a main 

abiotic factor for poikilothermic insects [11]. The changes in 

surrounding temperature regimes certainly involve in 

development rates, voltinism and survival of insects and 

subsequently act upon size, density and genetic composition of 

populations their ability to exploit particular host plants, and their 

geographic distribution range [12]. Likewise in this study we 

have observed that the temperature and relative humidity of the 

habitat exerted a major role in determining the population size of 

the mite, R. indica.  

      The rainfall was found to affect the mite population 

drastically, as the number of mites encountered during monsoon 

season was comparatively low. Probably, the decrease in 

population density of the mite would be a reflection of the 

washing effect of rain on the various life stages of the mite. 

Many previous studies also pointed out the effects of rainfall to 

reduces the populations of important insects and mite pests of 

various crops through mechanical action [13, 14, 15, 16].  Pallini 

Filho et al. [17] observed that the period of lowest O. ilicis 

incidence coincided with the rainy season. The study condcuted 

by Reis et al. [14] also observed a decrease in the phytoseiid 

predatory mite population in citrus trees in function of the 

rainfall.  
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    Abstract- This study determined the influence of socio-cultural 

and economic environment on adolescents’ sexual behavior.  

Knowledge, attitude and beliefs were used as mediating variables 

to environment factor and adolescents’ sexual behavior. The 

study used the descriptive-correlation research design. Two 

hundred ninety adolescents ages 11 -19 years old from two high 

schools and two universities from Region IV-A in the 

Philippines, chosen through simple random sampling were the 

respondents of the study.   The results show that socio-cultural 

(school) environment, attitude and knowledge were significantly 

related to sexual behavior.   Meanwhile, family and community 

socio-economic environments were negatively related to sexual 

behavior.  Sexual behavior of adolescents differed when their age 

and gender were considered. Males who are in their late 

adolescence tend to engage more in risky sexual behaviors than 

those who were in their mid- adolescence and in their early 

adolescence.  Attitude, age, gender and economic environment 

predict adolescent’s sexual behavior. Based on model generated 

socio-cultural environment, socio-economic environment had 

indirect effect to sexual behaviors of the adolescents.   

Knowledge fully mediates the relationship between socio-

cultural (school) environment and sexual behavior. Beliefs and 

attitude were not found to be significant mediators. 

 

    Index Terms- socio-cultural; economic environment; 

adolescent’s sexual behavior; sexuality education program. 

I. INTRODUCTION 

he  transitions  that  take  place  during  the  adolescent  

period  are  biological, intellectual, psychosocial, 

psychological as well as economic and  these are  shaped by  the  

social environments where the changes take place. These 

environments provide opportunities, barriers, role models and 

support for the individuals’ health and development 

(Hockenberry & Wilson, 2007).  Medina (2005) says that the 

family is the micro world of the Filipino and thus the family  

performs  the  very  important  functions  of  providing  

biological  support,  emotional security, protection and status to 

its members. Through its socialization function, the family plays 

an important role in the transmission of cultural values, beliefs 

and customs, especially in the molding of the personality and 

character of its members, and in ensuring conformity to norms. 

 On  the  other  hand,  these  subjects  according  to  

Pillitterri  (2007)  often  scare parents. Parents are either inhibited 

or embarrassed to tackle these matters or they may be 

uncomfortable exploring the topics with their adolescent 

children.  Literature has shown that the changing of family 

environment as well as the liberalization of attitude toward 

sexuality and the seemingly  lessening  power of religious groups 

make the youth more vulnerable to risky sexual behavior and its 

problematic consequences, including pregnancies and sexually 

transmitted diseases  and  human  immunodeficiency  virus-

acquired  immunodeficiency syndrome (HIV-AIDS). It has been 

established by Zablan, Marquez and Laguna (2003) and Cruz and 

Raymundo (2004) that engagement in premarital sex, 

commercial sex, multiple-partner sex and unprotected sex 

endangers adolescents who may contract serious reproductive 

health problems symptomatic of sexually transmitted diseases. 

   A survey done by University of the Philippine’s Population 

Institute shows that 23 percent  of  Filipino  ages  15  –  24  

engaged  in  premarital  sex  in  2002.   The prevalence of high-

risk sexual behavior among adolescents rose from 20  percent  in 

1994  to 27 percent in 2002.  This age group now accounts for 17 

percent of all induced abortions in the nation.  A study conducted 

by the World Bank in 2010 yielded a statistical data of 64,000 

abortions annually in the Philippines despite considerations that 

abortion is illegal (Icban, 2011).  

 School and community settings as well as economic 

resources play a significant role in the behavior and well-being of 

adolescents. In school, students learn a broader perspective 

which helps them to take a role in the world beyond the family. 

As a primary agent of socialization, one of the chief functions of 

the school is to sort adolescents into the adult roles thought 

appropriate for them, as well as teach them attitudes and skills 

that match their roles (Recio, Mejico & Anonuevo, 2004).  

School and community resources, according to Hockenberry and 

Wilson (2007), influence the type and number of health risks 

faced by adolescents.  Concern about the negative outcome as 

well as the rising levels of risky sexual behavior and sexual 

activities motivated the researchers to explore on the 

environment of family, school, peer group, socio-economic 

status, knowledge, religion, attitude, belief, gender and age in the 

sexual behavior and socialization of adolescents.  Thus, this 

study was conceptualized. 

II. METHODS 

 

Research Design 

T 
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   The study employed the descriptive-correlation design to 

determine the relationships among  the variables.   Descriptive  

studies describe  the general characteristics of  the  respondents  

in  terms of     their  socio-cultural  and  economic  environments 

(family,  peer  group,  school  and  community).     Knowledge, 

attitudes and beliefs on adolescents’ sexuality behavior were 

considered as mediator variables. The correlation design was 

utilized to determine the relationship of the socio-cultural and 

economic environments,  

knowledge, attitude and beliefs to sexual behavior among the 

respondents.   

 

Population and Sampling Technique 

   The study utilized  290  adolescent  respondents who  are  

studying  in  different schools.   Simple random sampling method 

was used to collect the data from the two high schools and the 

two universities. Adolescents who were chosen as respondents 

were based on the set criteria such as adolescents who were 

currently enrolled in school, Filipino, 11 – 19 years old, 

irrespective of gender and have not experienced living abroad. 

 

Respondents’ Demographic Profile 

 Of the 290 respondents, majority (72 or 24%) is 16 years 

old and belonged to middle-adolescents range.  In terms of 

gender, most of them were female (158 or 54.5%).  In terms of 

religion, 175 (60.3%) were Roman Catholics and for family 

gross income, majority (113 or 39%) did not know the family 

gross income per month.  Most of the respondents who 

participated came from School C (102 or 35.2%). 

 

Instrumentation 

 A self-constructed questionnaire based on the literature 

was utilized in this study. The research instrument consisted of 

four parts. The first part is the demographic profile of the 

respondents. The respondents were requested to provide data 

such as age, gender, religious affiliation, estimated family gross 

income per month, and the respondents’ school.  The second part 

describes the socio-cultural environment of the respondents 

which includes the family, peer group, school and community. 

The third part is the instrument for socio-economic environment 

of the respondents which includes the family, the school, and the 

community. The fourth part sought to assess the level of 

knowledge, attitudes and beliefs of the respondents towards 

sexuality.  The fifth part sought to assess the respondents’ sexual 

behavior. 

 

Statistical Treatment 

 Frequency distribution and percentage were used to 

determine the respondents’ socioeconomic environment, level of 

knowledge, sexual behavior and the demographic profile. The 

mean and standard deviation were used to determine the socio- 

cultural environments, attitudes, and beliefs of the respondents 

towards sexuality.   Structural Equation Modelling  (SEM),  

a model  that  links  regression analysis  to  factor analysis,  

through  the Analysis of Moment Structures  (AMOS) was 

utilized  to determine  the mediation effect on  the  relationship 

between the socio-cultural and economic environments as 

mediated by knowledge, attitude and beliefs.  Multiple regression 

analysis was used to determine the predictor of the adolescents’  

sexual behavior.   

III. RESULTS 

  The Socio-cultural Environment of the Respondents 

 The results show that family environment (M= 3.61; SD= 

0.55) was rated as good, peer environment (M= 1.76; SD= 0.46) 

as  fair,  school environment  (M=3.37; SD=0.77) as fair while 

community environment (M=3.56; SD=0.82) and the over-all 

family environment were rated as fair (M=3.47; SD=0.50). 

 

The Socio-economic Environment of the Respondents 

  As for the socio-economic environment in terms of the 

family of the respondents, the result reveals that college 

education is the highest level of education attained by their father 

and mother. The majority occupations of the fathers were white 

collars while the mothers were blue collar jobs.  The school and 

the community when relating to the socio-economic status have 

amenities, both technological and physical. Thus, socio-

economic environment is non-poor.  

 

Level of Knowledge, Attitude and Beliefs of Respondents 

Towards Sexuality 

 The result shows that the respondents have moderate 

(M=9.73; SD=3.23) level of knowledge.  This implies that the 

respondents lack deeper knowledge on sexuality.  As for the 

respondents’ attitude, the result suggests that they have positive 

(M=2.29; SD=0.42) attitude towards sexuality which implies that 

they disagreed to inappropriate sexual behaviors and agreed to 

the appropriate sexual behaviors.  For the beliefs, the grand mean 

was 2.90 with a standard deviation of 0.56.  This suggests that 

respondents are positive in the beliefs on sexual practices, 

activities and relationships. 

 

Relationship between Adolescent’s Socio-cultural 

Environment and Sexual Behavior 

 The result indicates  that  there  is a positive significant  

relationship between  the  school environment and  the  sexual 

behavior of  the  respondents  (p =.011).  But, there was no 

significant relationship between the socio-cultural environment 

in terms of family (p= 0.790), peer (p= 0.849) and community 

environment (p= 0.423) and the adolescents’ sexual behavior. 

 

Relationship of the Socio-economic Environments to 

Respondents’ Sexual Behavior 

 The result suggests a significant negative relationship of 

the socio-economic environments such as family (r= -142, 

p=.015) and community (r = -.090 p=.000) to respondents’ 

sexual behavior.  This implies that the lower the socio-economic 

environment of the family is, the higher is the risk for engaging 

in risky sexual behavior.  Further, the lower the community 

environment, the higher the risk for sexual behavior.  

 

Relationship of Knowledge, Attitude, Beliefs to the Sexual 

Behavior of the Respondents 

 The result indicates a significant positive relationship 

between knowledge (r=.196, p=.001), attitude (r = .457, p=.000) 

and sexual behavior.  This implies that the higher the level of  

knowledge is,  the  higher is the  tendency  to  engage  in  risky  

sexual  behaviors.   Further, the more the respondents’ positively 
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agree to the attitudinal statements, the higher will be their 

tendency to engage in risky sexual behavior.  But, no significant 

relationship was found between beliefs and sexual behavior ( r = 

.057, p=.335). This implies that beliefs do not significantly 

influence adolescents’ sexual behavior. 

 

Difference on Sexual Behavior when Age, Gender and 

Religion are Considered 

   The result found a significant difference on the level of 

sexual behavior when age (F= 29.90, p=.000;) was considered.  

The post hoc analysis shows that late adolescents have the 

highest risk for sexual behavior than early adolescents and 

middle adolescents.   Considering gender (t=3.74, p=.000;), there 

is a significant difference on the level sexual behavior. Male tend 

to be more sexually active and tend to engage in risky sexual 

behavior than female respondents.  The result shows no 

significant difference when religion was considered. 

 

Predictors of Adolescents’ Sexual Behavior 

   Four variables, namely attitude towards sexuality, age, 

gender, and socio-economic status of the community were 

identified as predictors of adolescents’ sexual behavior as results 

of regression analysis. These four variables predict 41.4 percent 

of the total variance in the sexuality behavior of the respondents.    

Attitude towards sexuality has a t-value of 7.914 and a p-value of 

0.000. It accounts for 23.5 percent of the variation of the 

respondents’ sexual behavior. The positive relationship between 

attitude and sexual behavior implies that the more positive the 

respondents’ attitude towards sexuality is, the greater is the 

tendency to engage in risky sexual behavior.  

 Age is the second variable that entered the regression 

analysis.  It has a t-value of 7.273 and p-value of   0.000,   

contributing 14.2 percent of the variance to sexual behavior. The 

positive correlation of age to sexual behavior indicates that the 

older the respondents, the higher the tendency to engage in risky 

sexual behavior. 

   Gender is the third variable to enter the regression 

analysis, with a t-value of -3.3317, and a p-value of 0.001, 

contributing 2.3 percent of the variance to sexual behavior.  The 

negative correlation means that male respondents tend to engage 

in risky sexual behavior compared to female respondents. 

     The fourth to enter the regression is the socio-economic 

status of the community (t =-2.426, p = 0.016), contributing 1.3 

percent to the total variance of sexual behavior. The negative 

correlation signifies that the lower the socio-economic status of 

the community is, the higher is the tendency of the respondents 

to engage in risky sexual behavior. 

 

Relationship between Socio-cultural and Socio-economic 

Environments and Adolescents’ Sexual Behavior as Mediated 

by Knowledge, Attitude and Belief 

   The relationship of socio-cultural and socio-economic 

environments and sexual behavior  as mediated by knowledge,  

attitude  and beliefs were determined by  the Structural Equation 

Modeling  (SEM)  using Analysis  of Moment  Structures  

(AMOS)  software. The final model generated by AMOS is 

shown in Appendix A. It indicates that there is a positive 

significant relationship between socio-cultural environments, 

specifically school and knowledge as evidenced by the p-value of 

0.000. This implies that the higher the socio-cultural environment 

specifically that of the school, the more knowledgeable the 

respondents. However, there is no significant relationship (r = , p 

=.125) between socio-cultural environment, specifically the 

school and the sexual behavior.    It is also shown that there is 

a positive significant relationship between knowledge and sexual 

behavior as proven by the p-value of 0.031. This means that the 

higher the knowledge, the more the respondents tend to engage 

in risky sexual behavior. 

 Moreover, a significant negative relationship was shown 

between the socio-economic environment specifically the 

community and sexual behavior as evinced by the p-value of 

0.010, implying the poorer the socio-economic environment of 

the community is, the higher is the tendency of the respondents 

to engage in risky sexual behaviors. 

    The model in Figure 1 shows the significance of 

knowledge as a mediating variable of school environment and 

sexual behavior as well as the socio-economic variable, 

specifically the community and sexual behavior. As shown by 

the result, socio-cultural factors, specifically the school, have the 

coefficient of 0.09 in relation to the sexual behavior, meaning an 

increase of 1 in school influence produces 0.09  increase  in  

sexual behavior, 0.20 when  related  to knowledge  increase of 1  

in  school influence reflects 0.20 increase in sexual behavior. 

This implies that when knowledge increases, the higher the 

sexual behavior becomes. 

  It  has  been  shown  in  this  current  study  that 

knowledge mediates  the  relationship between socio-cultural 

(school) and economic (community) environments. Knowledge, 

according to Adepoju (2005), is a great weapon against 

ignorance. A sound foundation of sexual knowledge helps the 

individual to dispel sexual myths, superstitions and 

misinformation that hinder proper understanding or create 

confusion. Accurate information enables the individual to think 

critically, to make sound decisions and to take responsibility for 

sexual health.  Knowing and feeling that one is normal can go a 

long way to increasing the sense of personal worth and self-

esteem. 

IV. CONCLUSION 

  Based on the findings of the study, it was concluded that 

the respondents described socio-cultural (family and community) 

environment as good. Their socio-economic environment which 

includes the family, school and community was non-poor. 

Respondents’ knowledge level was moderate.  Also, the result 

suggests that the better the family and the community socio-

economic environment are, the better is the sexual behavior of 

the respondents.  Attitude, age, gender and the socio-economic 

status of the community predict the adolescents’ sexual behavior.  

Furthermore, males who are older and who come from 

communities with poor socio-economic  status  and  have  

positive  attitude  toward  sexuality  (positively  disagree with  

the items in the questionnaire) tend to engage in risky sexual 

behaviors.    
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Abstract- This study deals with “A Cross-Sectional Analysis on 

the Level of Critical Thinking Skills of Students in the 

College of Management and Technology at CEU Malolos”. 

Critical thinking is one of the 21
st
 century education skills 

required in the tertiary level students and a particularly with high 

impact of importance in the field of education. Training skills 

related to critical thinking is so important that some scholars 

called it the main objective of university education and 

experience. Cross-sectional analysis will be used in the study to 

compare the critical thinking skills among students in the College 

of Management and Technology of Centro Escolar University in 

Malolos, Bulacan, Philippines. The sample and respondents of 

the study includes a total of 277 students from first year to fourth 

year enrolled in the different academic programs under the 

College of Management and Technology during the Academic 

Year 2013-2014. In determining the level of their Critical 

Thinking Skills the instrumentation is the CEU-Lopez Critical 

Thinking Test (Lopez, 2012) that is multi-aspect general 

knowledge critical thinking test designed for tertiary students in 

the Philippines and in Asian Context. Data was analyzed in the 

two levels of descriptive and inferential statistics with the help of 

SPSS software. In descriptive level, statistic traits such as 

frequency, mean and standard deviation were used to describe 

data. In inferential level, T- test was applied.  

 

Index Terms- critical thinking, critical thinking skills, 

assessment, cross-sectional analysis. 

 

I. INTRODUCTION 

ollege educational institutions across the world are being 

challenged to improve mode of instructions to their 

undergraduate students, a future workforce that will have the 

knowledge and necessary skills to meet the growing demands of 

modern careers in the 21st century that will contribute to the 

globally challenge economy. Indeed, a college education has 

never been more necessary for productive participation in 

society. Employers like Business Process Outsourcing industry 

now seek individuals who are able to think critically and 

communicate effectively in order to meet the requirements of the 

new knowledge economy (Hart Research Associates, 2006; Levy 

& Murname, 2004) and in the growing demand of business 

analytics and intelligence. Therefore, the skills taught in higher 

education are changing; less emphasis is placed on content-

specific knowledge and more is placed on critical-thinking skills, 

such as: analytic and quantitative techniques and reasoning, 

problem solving, and written communication. 

      The development of critical thinking is considered to be an 

essential component of the general education of college students 

(Ash, Clayton, and Atkinson, 2005; Renaud and Murray, 2007; 

Schamber and Mahoney, 2006; Stupnisky, Renaud, Daniels, 

Haynes, and Perry, 2008; Tsui, 2002; Solon, 2007).  The College 

of Management and Technology of Centro Escolar University in 

Malolos, Bulacan is a Level III Re-Accredited status by the 

Philippine Association of Colleges and University Commission 

on Accreditation, certified by FAAP. The college aims to 

develop and produce top caliber business leaders and IT 

professionals equipped with critical thinking skills, offering 

courses such as B.S. in Business in Administration major in 

Management with Service Management in BPO, Management 

Accounting, Marketing Management, Financial Management, 

and B.S. in Information Technology. 

      The question is whether or not these desired gains are at 

favorable levels. Several researchers conclude that critical 

thinking may not be at an acceptable level when students leave 

college.  Even more distressing is Norris’ (1985) conclusion that 

competence in critical thinking is lower than it should be at every 

stage of schooling.  Also, they found that although seniors 

outperform freshmen at analyzing articles, they show “major 

deficiencies” in their performance.  Moreover, Keeley (1992) 

found that both freshmen and seniors show “poor performance” 

at identifying assumptions. If seems clear that students could 

benefit from a curriculum that emphasizes the importance of 

improving critical thinking as learning institutions, educators, 

and students are in agreement that improvements in critical 

thinking is desirable.  A possible answer to the problem would be 

to offer students specific courses to improve critical thinking 

skills.  In fact, there is no scientific basis to support the notion 

that one particular course, other than a critical thinking type of 

course, can make any positive measurable difference to increase 

critical thinking (Solon, 2007).  The above alternative may not be 

highly effective as some students will be unable to generalize the 

learned skills outside the classroom.  A second alternative would 

be to promote faculty initiatives to enhance critical thinking.   

 

Statement of the Problem 

      The study aims to determine the level of critical thinking 

skills of the students in the College of Management and 

Technology using Cross-Sectional Analysis. Specifically, the 

study aims to answer the following questions: 

1. What is the level of critical thinking skills of 

students in the College of Management and 

Technology in terms of year level? 

 Freshmen; 

C 
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 Sophomores; 

 Juniors; 

 Seniors? 

2. What is the level of Critical thinking Skills of the 

respondents in terms of: 

 Deduction; 

 Credibility; 

 Assumptions; 

 Induction; 

 Meaning/Fallacies; and 

 Critical Thinking Skills (as a whole)? 

3. Do the Critical Thinking Skills per dimension have 

a significant effect on the result of the Critical 

Thinking Test per year level? 

 

Significance of the Study 
      The result of this study will give important information for 

consideration by some educational sector as basis for 

improvement of Critical Thinking skills in computer 

programming. 

      To the Learners, this study will give them an idea on the 

importance of knowing critical thinking as one of the factor of 

student’s in the tertiary level or in college education. They can 

improve their academic performance by improving the level of 

their critical thinking. This study will serve as their basis on 

understanding their capacity in enrolling the courses under the 

College of Management and Technology 

      To the Teachers, this study will knowing the level of critical 

thinking skills of their students and it will help them to 

understand how they can improve their student’s academic  

performance. 

      To the School Administrators, the result of the study will 

provide them with empirical basis in making instructional 

materials, modules and methods that can improve the critical 

thinking skills  of the students. Knowing that the student’s 

performance depends on his critical thinking skills, they will 

provide teachers with better directions to follow so that they can 

give quality education to their students. 

      To the Curriculum Planner and Developer, this study will 

give them an idea in formulating policies that can improve the 

critical thinking skills of the students enrolling the college 

education. 

      To the Future Researchers and Text Book Writers, the result 

of this study may serve as guide to other similar studies in the 

future. They can apply the concept and importance of critical 

thinking in their research study.  

 

II. CONCEPTUAL FRAMEWORK 

      The Cross-Sectional Analysis on the Level of Critical 

Thinking Skills of Students in the College of Management 

Technology – CEU Malolos perceived by the conceptual 

framework on Figure 1. It represents the Critical Thinking Skills 

of the CMT-CEU Malolos Students per Year Level and the five 

(5) dimensions of Critical Thinking such as Deduction, 

Credibility, Assumption, Induction and Meaning and Fallacies.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  Conceptual Framework of the Cross-Sectional Analysis on the Level of Critical Thinking Skills of Students in the CMT 

- CEU Malolos 

 

 

Research Methodology 

      Research Methodology describes the research design, the 

population and sample size of the respondents, the sampling 

technique, the description of the respondent, the research locale, 

the instrumentation, the data gathering procedure, and the 

statistical treatment of data used by the researcher. 

 

Research Design 

      The purpose of the study is to determine the level of critical 

thinking skills of the students in the College of Management and 

Technology, thus the cross-sectional analysis is used and 

purposive sampling to select the respondents. This method 

includes giving standardized critical thinking test to determine 

the profile, the scores and the level of critical thinking of the 

respondents.  

      The respondents includes a total of 274 students from first 

year to fourth year enrolled in the different academic programs 

Critical Thinking Skills of 

CMT Students per Year 

Level 

 

Deduction 

 

Credibility 
 

Assumption 

 

Induction Meaning and 

Fallacies 
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under the College of Management and Technology during the 

Academic Year 2013-2014 of Centro Escolar University-

Malolos. To measure the critical thinking skills of the 

respondents, the researcher used the CEU-Lopez Critical 

Thinking Test as the main data-gathering instrument in this study 

and using the Non-Science and University Norm of the said 

critical thinking test. 

      Mean is used to get the scores of the grades of the 

respondents. The level of critical thinking skills is obtained by 

getting the mean of their scores per dimensions of the test, the 

researchers then identified if there is a significant difference on 

the level of critical thinking skills of the respondents per year 

level and per dimension. 

 

III. PRESENTATION, ANALYSIS, AND 

INTERPRETATION OF DATA 

      This portion of the study presents and analyzes the data 

gathered in relation to the general problem of the study. It is 

organized in accordance with the sequence of sub-problems as 

stated in the Statement of the Problem. Based from the gathered 

data from the survey tool interpretations were derived. In order to 

calculate the corresponding statistic treatment IBM SPSS 

Statistic Editor was utilized in the interpretation of data. 

 

Level of critical thinking skills of CMT - CEU Malolos 

students in terms of year level. 

      Table 1 shows the result of the critical thinking skills of CMT 

students and it is stated in the table the calculated weighted mean 

of 26.5056 for Freshman students which means in the verbal 

description of Beginning Thinker. Sophomore students have a 

calculated weighted mean of 28.7869 which according to the 

Local Norm of the CEU-Lopez Critical Thinking Test has a 

verbal description as Beginning Thinker. 

 

 

Table 1: Weighted Mean for Year Level Critical Thinking Test 

 

Year Level Mean Std. Deviation Verbal Description 

Freshmen 26.5056 6.13508 Beginning Thinker 

Sophomores   28.7869 6.74812 Beginning Thinker 

Juniors 28.6338 6.19502 Beginning Thinker 

Seniors 33.0566 7.12367 Practicing Thinker 

 

      Above table also shows that Junior students of CMT – CEU 

Malolos likewise can be considered as Beginning Thinker. The 

calculated weighted mean of 28.6338 is categorized as Beginning 

Thinker by the Local Norm of the CEU-Lopez Critical Thinking 

Test. As for the Senior students of CMT – CEU Malolos whose 

Critical Thinking Skills results has a calculated weighted mean 

of 33.0566 or a verbal description of Practicing Thinker as 

shown on the table. 

 

Level of critical thinking skills of CMT students per 

dimension of Critical Thinking Test. 

      The critical thinking skills of CMT students as shown in 

Table 2 in terms of Deduction has a calculated weighted mean of 

6.8796, Induction meanwhile has a weighted mean of 3.6314 

both fall under the verbal description of Challenged Thinker. In 

terms of Credibility, a calculated weighted mean of 6.3029 or a 

verbal description of Practicing Thinker. And Assumptions and 

Meaning/Fallacies both fall under the verbal description of 

Beginning Thinker have a calculated weighted mean of 6.1460 

and 5.8723 respectively. As a whole students of CMT CEU-

Malolos fall under the verbal description of Beginning Thinker 

for the calculated weighted mean of 28.8321. 

 

Table 2: Weighted Mean for each Aspect of Critical Thinking Test 

 

Aspect of Critical Thinking Mean Std. Deviation Verbal Description 

Deduction 6.8796 2.36041 Challenged Thinker 

Credibility 6.3029 2.55192 Practicing Thinker 

Assumptions 6.1460 2.70947 Beginning Thinker 

Induction 3.6314 1.94595 Challenged Thinker 

Meaning/Fallacies 5.8723 2.23240 Beginning Thinker 

Critical Thinking Skills (as a whole) 28.8321 6.84744 Beginning Thinker 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Summary of Aspects of Critical Thinking and Verbal Description per Year Level 
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[10] Aspects of 

Critical 

Thinking 

[11] First Year [12] Second Year [13] Third Year [14] Fourth Year 

[15] WM [16] VD [17] WM [18] VD [19] WM [20] VD [21] WM [22] VD 

[23] Deduction [24] 6.34 [25] BT [26] 6.50 [27] BT [28] 7.30 [29] BT [30] 7.62 [31] BT 

[32] Credibility [33] 5.75 [34] PT [35] 6.62 [36] PT [37] 6.02 [38] PT [39] 7.22 [40] PT 

[41] Assumption [42] 5.58 [43] BT [44] 6.36 [45] BT [46] 5.81 [47] BT [48] 7.28 [49] PT 

[50] Induction [51] 3.52 [52] CT [53] 3.44 [54] CT [55] 3.50 [56] CT [57] 4.18 [58] BT 

[59] Meaning [60] 5.29 [61] BT [62] 5.85 [63] BT [64] 5.97 [65] BT [66] 6.73 [67] BT 

[68] Total Score [69] 26.50 [70] BT [71] 28.78 [72] BT [73] 28.63 [74] BT [75] 33.05 [76] PT 

  

      Table 3 shows the summary of the verbal description of each year level Critical Thinking Skills.  

 

Significant effect of the Critical Thinking Skills per 

dimension to the Critical Thinking Test per year level. 

      It can be perceived from Table 4 that Credibility dimension 

of the Critical Thinking Skills has the highest F value for the 

Freshmen while both Credibility and Assumption has zero (0) 

significance value to the Critical Thinking Skills of the Freshman 

students. Other three (3) dimensions such as Deduction with 

significance value 0f 0.183, Induction with significance value of 

0.028 and Meaning/Fallacies have significance value of 0.003 to 

the Critical Thinking Skills of the Freshman students. 

      For the Sophomore students, Induction has the highest F 

value. Assumption and Induction both have no significance value 

to the Critical Thinking Skills of the Sophomore students. While 

the aspects of Deduction has 0.093 significance value, 

.011significance value for Credibility and Meaning/Fallacies has 

0.151 significance value to the Critical Thinking Skills of the 

Sophomore students. 

 

 

Table 4: ANOVA for each Year Level Critical Thinking Skills and Dimension 

 

FRESHMEN Sum of Squares df Mean Square F Sig. 

DEDUCTION Between Groups 128.819 23 5.601 1.332 .183 

Within Groups 273.383 65 4.206   

Total 402.202 88    

CREDIBILITY Between Groups 290.746 23 12.641 3.370 .000 

Within Groups 243.816 65 3.751   

Total 534.562 88    

ASSUMPTION Between Groups 404.100 23 17.570 2.947 .000 

Within Groups 387.518 65 5.962   

Total 791.618 88    

INDUCTION Between Groups 105.281 23 4.577 1.849 .028 

Within Groups 160.899 65 2.475   

Total 266.180 88    

MEANING Between Groups 185.947 23 8.085 2.450 .003 

Within Groups 214.457 65 3.299   

Total 400.404 88    

SOPHOMORE Sum of Squares df Mean Square F Sig. 

DEDUCTION Between Groups 173.979 24 7.249 1.618 .093 

Within Groups 161.267 36 4.480   

Total 335.246 60    

CREDIBILITY Between Groups 266.695 24 11.112 2.331 .011 

Within Groups 171.633 36 4.768   

Total 438.328 60    

ASSUMPTION Between Groups 274.732 24 11.447 3.512 .000 

Within Groups 117.333 36 3.259   

Total 392.066 60    

INDUCTION Between Groups 230.716 24 9.613 4.104 .000 

Within Groups 84.333 36 2.343   

Total 315.049 60    
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MEANING Between Groups 95.372 24 3.974 1.455 .151 

Within Groups 98.300 36 2.731   

Total 193.672 60    

JUNIOR Sum of Squares df Mean Square F Sig. 

DEDUCTION Between Groups 226.566 24 9.440 3.045 .001 

Within Groups 142.617 46 3.100   

Total 369.183 70    

CREDIBILITY Between Groups 184.644 24 7.693 2.279 .008 

Within Groups 155.300 46 3.376   

Total 339.944 70    

ASSUMPTION Between Groups 219.403 24 9.142 2.641 .002 

Within Groups 159.217 46 3.461   

Total 378.620 70    

INDUCTION Between Groups 144.930 24 6.039 2.650 .002 

Within Groups 104.817 46 2.279   

Total 249.746 70    

MEANING Between Groups 171.627 24 7.151 2.378 .006 

Within Groups 138.317 46 3.007   

Total 309.944 70    

SENIOR Sum of Squares df Mean Square F Sig. 

DEDUCTION Between Groups 175.369 24 7.307 1.255 .280 

Within Groups 163.083 28 5.824   

Total 338.453 52    

CREDIBILITY Between Groups 302.516 24 12.605 4.481 .000 

Within Groups 78.767 28 2.813   

Total 381.283 52    

ASSUMPTION Between Groups 219.338 24 9.139 2.217 .022 

Within Groups 115.417 28 4.122   

Total 334.755 52    

INDUCTION Between Groups 109.197 24 4.550 1.747 .078 

Within Groups 72.917 28 2.604   

Total 182.113 52    

MEANING Between Groups 263.819 24 10.992 2.513 .010 

Within Groups 122.483 28 4.374   

Total 386.302 52    

 

      For Junior students four (4) aspects of Critical Thinking skills 

have significance value to the Critical Thinking Skills. 

Credibility, Assumption, Induction and Meaning/Fallacies have 

0.008, 0.002, 0.002 and 0.006 significance value respectively. 

But the Deduction aspect has no significance value to the Critical 

Thinking Skills of Junior students. Deduction has the highest F 

value for Junior students. 

      Lastly, for Senior students Critical Thinking Skills the 

highest F value is the Credibility aspect, also this aspect has no 

significance value. While the remaining four (4) aspects all has 

significance value of 0.280 for Deduction, 0.022 for Assumption, 

0.078 for Induction and 0.010 for Meaning/Fallacies. 

 

IV. SUMMARY, CONCLUSIONS AND 

RECOMMENDATIONS 

      This chapter provides a summary of the findings of the study, 

the conclusions based upon the obtained results, as well as the 

recommendations forwarded in the light of the conclusions 

arrived at. 

      Using the descriptive method of research, the study sought to 

investigate the Cross-Sectional Analysis on the Level of Critical 

Thinking Skills of Students in the College of Management and 

Technology at CEU Malolos. 

Summary of Findings 

1. The level of critical thinking skills of CMT - CEU 

Malolos students for Freshmen has a weighted 

mean of 26.5056, Sophomores has 28.7869 

weighted mean, Juniors has 28.6338 weighted 

mean all interpreted as verbal description of 

Beginning Thinker. While Seniors has the highest 

weighted mean of 33.0566 which is interpreted as 

verbal description of Practicing Thinker. It can be 

noted that mean escalated as the year level of the 

respondents increase. It can also be concluded that 

Senior students’ four year of education exposure 

enhances their Critical Thinking Skills. While for 
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Freshmen, Sophomores and Juniors although there 

are slight differences from their weighted mean 

three year levels fall under Beginning Thinker.         

2. The level of Critical Thinking Skills of the students 

of CMT CEU-Malolos can be categorized as 

Challenged Thinker for the aspects of Deduction 

and Induction with calculated means of 6.8796 and 

3.6314 respectively. Assumptions with weighted 

mean of 6.1460 and Meaning/Fallacies with 

weighted mean of 5.8723 both fall under the verbal 

description of Beginning Thinker. Among the five 

(5) aspects Credibility is the only aspect falls under 

the verbal description of Practicing Thinker and a 

weighted mean of 6.3029. The CMT CEU-Malolos 

students’ critical thinking skills as a whole falls 

under the verbal description of Beginning Thinker 

with a weighted mean of 28.8321.     

3. The Critical Thinking Skills of the Freshman 

students has significance value on the aspects of 

Deduction with significance value 0f 0.183, 

Induction with significance value of 0.028 and 

Meaning/Fallacies has significance value of 0.003 

while Credibility and Assumption have no 

significance value to their Critical Thinking Skills. 

Sophomore students meanwhile the aspects of 

Deduction has 0.093 significance value, 0.011 

significance value for Credibility and 

Meaning/Fallacies has 0.151 significance value to 

their Critical Thinking Skills. On the other hand 

Junior students’ four (4) aspects of Critical 

Thinking skills have significance value to the 

Critical Thinking Skills. Credibility, Assumption, 

Induction and Meaning/Fallacies have 0.008, 0.002, 

0.002 and 0.006 significance value respectively. 

But the Deduction aspect has no significance value 

to the Critical Thinking Skills of Junior students. 

For Senior students Credibility aspect has no 

significance value. While the remaining four (4) 

aspects all has significance value of 0.280 for 

Deduction, 0.022 for Assumption, 0.078 for 

Induction and 0.010 for Meaning/Fallacies. 

 

V. CONCLUSIONS 

      Based on the findings of the study, the following conclusions 

were drawn: 

1. The students of CMT CEU-Malolos under 

freshman, sophomore and junior levels are 

Beginning Thinker when it comes to their Critical 

Thinking Skills. According to the Local Norm of 

CEU-Lopez Critical Thinking Test, Beginning 

Thinker does critical thinking with difficulty and 

uncomfortability for this is the stage that an 

individual just begins learning how to deliberately 

and consciously apply critical thinking criteria and 

principles in evaluating arguments and other 

propositions encountered. While senior level 

students’ Critical Thinking Skills are Practicing 

Thinker. A practicing thinker according to the 

Local Norm of CEU-Lopez Critical Thinking Test, 

regularly and habitually recognizes that 

improvement in critical thinking requires constant 

practice in applying critical thinking criteria and 

principles. In this stage, one recognizes the need to 

adopt some regimen of practice in deducing and 

inducing an argument, judging credibility of 

sources, identifying assumptions, and judging 

definitions encountered.      

2. As per dimension of the Critical Thinking Skills, 

the students of CMT CEU-Malolos diverse from 

Challenged Thinker for Deduction and Induction 

aspects, Practicing Thinker for Credibility and 

Beginning Thinker for Assumptions and 

Meaning/Fallacies. It can be noted that CMT CEU-

Malolos students are good in judging two 

contradicting statements and choosing which is 

more credible.    

3. Both freshmen and sophomores Deduction are 

Challenged Thinker while juniors and seniors are 

Beginning Thinker. While all year levels are 

Practicing Thinker in terms of Credibility. 

Assumption aspect for freshmen, sophomores and 

juniors are Beginning Thinker while seniors are 

considered Practicing Thinker. Induction aspects 

for freshmen, sophomores and juniors are 

Challenged Thinker and seniors are Beginning 

Thinker. They are all Beginning Thinker in terms of 

Meaning/Fallacies.  

 

VI. RECOMMENDATIONS 

      Based on the findings of the study and the conclusions 

derived from the study, the following recommendations are 

hereby forwarded. 

1. The study revealed that CMT CEU-Malolos 

students need to develop their critical thinking 

skills. As the said skills cover the skills which are 

indeed vital for the courses offered in the said 

department. Enhancing their critical thinking skills 

is being ready to think critically and communicate 

effectively in order to meet the requirements of the 

new knowledge economy when they leave the 

University for the Business World. 

2. Educators are encouraged to put emphasis on how 

to develop the Critical Thinking Skills of their 

students. Even Credibility which has the highest 

score from the CMT students should be improved. 

3. School Administrators, Curriculum Planner and 

Developer can further enhance curriculum to 

provide CMT students instructional materials, 

modules and methods that can improve critical 

thinking skills of the students. Also an entrance 

examination can be improved by adapting the CEU-

Lopez Critical Thinking Test that can be a guide for 

the students in choosing their courses upon 

enrolling the college education. 
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Abstract- South Asian region is facing the challenges of political 

instabilities, social unrest, insecurities due to whatever is 

happening in political scene since last few decades. Present study 

focuses on the trends of globalization in South Asian English 

novels with reference to Indian, Pakistani and Afghani novels. 

South Asia is particularly the most targeted region due to its geo-

political and strategic standing in global scenario. Moreover 

stereotypical notions such as nationalism, fundamentalisms have 

compartmentalized people of this region in suffocated cabins of 

cast, creed, religion, nation and culture. In such a critical time a 

piece of literature can no longer remain a mere piece of story that 

serve to entertain, rather it is morally bound to fill the gaps in 

order to break boundaries that lead to destruction. Amitav Gosh a 

renowned Indian novelist in his novel The Shadow Lines (1988) 

negates the concepts of national, social and cultural boundaries. 

Our Lady Of Alice Bhati (2011) is a Pakistani novel by 

Muhammad Hanif in which he finds common grounds between 

two religions on the basis of humanity and nature. Afghanistan 

born Khalid Hosseini’s And the Mountains Echoed (2013) is an 

attempt to transcend national, cultural and geographical 

boundaries to promote globalization. These authors give 

importance to human and humanity and challenge stereotypical 

boundaries, hence giving way to globalization. The researcher 

will analyze texts in the light of Michel Foucault theory of power 

and knowledge. Present study aims to find contribution of South 

Asian English novels in bridging the gap in the very continent 

particularly and across the continents generally. 

 

Index Terms- Postmodernism, Power, Knowledge, Globalization 

 

I. INTRODUCTION 

outh Asian novels in English have always been a source of 

cultural, religious, moral and traditional enrichment. The 

innovations to which it is subjected show that the writers are 

curious to explore their writing capabilities as well as to portray 

different themes. A shift in thought pattern was recognized after 

Second World War, and literature was placed in a new category 

as “Postmodern Literature”. The destruction caused by Second 

World War and science effected novelists in the same way as lay 

men. The age became the age of insecurities, instabilities and 

chaos that is reflected in South Asian literature now. Literature is 

reflection of the age in which it is written. Novelists like Khalid 

Hussaini, Amitav Gosh and Muhammad Hanif ponder upon the 

insecurities and struggle to unite the humanity amid physical, 

social, territorial insecurities. Amitav Gosh protests against the 

man made /enforced boundaries of nation, cast, creed, and 

identity in his novels. Author has got the power through 

knowledge according to Michel Foucoult theory; South Asian 

English novelists are using their power to construct a world of 

peace where man is a true companion of man without giving a 

thought to social, cultural and religious boundaries. Amitav Gosh 

does not totally negate the notion of nationalism rather he says 

that it is an institution to be held prestigious, but not on the cost 

of causing destruction. He prefers globalization over nationalism. 

The Shadow Lines is the novel in which Gosh gives the message 

to cast aside cultural, regional, territorial, religious and physical 

differences aside and join the hands through bond of humanity. 

The characters like Tridib, Prince form a true relation with one 

another bringing west and east together.  

 

II. FOUCAULT CRITIQUE ON POWER AND KNOWLEDGE  

       Michel Foucault was a French theorist and philosopher. 

Foucault theory gives the idea of power and knowledge in 

literature. Power generates the discourse and controls truth. The 

theory propagates the idea that power and knowledge are linked 

with each other. Foucault challenges the notion that power is 

always with the authoritative rather he says that “Power is 

everywhere.”(Foucault: 93). He says that power is not always 

destructive but it is constructive, it generates discourse, and 

knowledge. The concept of power given by him in theory is 

entirely different from the earlier concept i.e. power is used to 

subjugate physically, rather he states that it is a technique to be 

exercised. According to him power generates discourse based on 

truth and these truths are socially constructed, actually made by 

society. The truth for one society may not be truth for other. He 

gives a new idea regarding power that it is no longer limited to 

the political authorities. Foucault does not stress much on 

economic aspect of power rather he makes it clear that by 

exercising power is to control social action, to construct or 

reconstruct thinking, to change mentality. As Dreyfus argues 

about Foucault concept as “Power is the way the everyday 

practices of individuals and groups are coordinated so as to 

produce what people can think, do and be (Dreyfus 2).” 

 

III. CONTENT ANALYSIS 

       South Asian novelists use English by their choice to address 

wider global audience. Our Lady of Alice Bhatti is a novel in 

S 
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which Muhammad Hanif as the author has deployed power 

through the character of Christian nurse Alice at Sacred heart 

hospital. Alice Bhatti is below ordinary by her status in the 

novel, her low cast, being a girl from minority, tag of spending 

considerable time in prison makes her presence an “absence” in 

the social set up of hospital. Alice by her power of spiritualism 

uses the knowledge of religion and recovers dead baby, almost a 

miracle quite unexpected from low class lady like her. She 

controls people by her unseen power and they come to get 

spiritual treatment from her and not from medical staff. Hanif 

being a Muslim defends Alice, a Christian lady full of virtue it’s 

a step towards creating a homogeneous global world where every 

religion is practiced freely on its values. Hanif rightly believes 

that every religion is based on a purpose to make this world a 

peaceful place for living, but so called social, cultural, religious 

boundaries serve to trap and create gap between humans. Hanif 

as an author generates a discourse that produces the knowledge 

of accepting Christian as virtuous as any other religion can be. 

As he states depicts through the character of Alice that she 

refused to entertain the immoral demands of one of the male 

attendants of a patient during her night shift duty. The attendant 

used the power of pistol to harass her and make her obey his 

demands. As it is stated, 

        “The barrel of the pistol hits her face and Alice is slapped 

again, hard. She still thinks she hasn’t done anything to deserve 

this, but she has made up her mind to go through with it (Hanif 

89)”. 

       It was her power that when she was forced to subjugate to 

physical desires of male attendant of a patient she despite being 

“powerless” as a nurse inflicts pain on the man with blade 

without giving a thought to the dire consequences 

afterwards.Father of Alice: Joseph Bhatti though a Christian but 

knows Islamic ayahs and he recites these in the time of need, it 

shows that he believes in both the religion truly. This is the 

message of tolerance, flexibility and to respect every religion. 

       From Foucaultian perspective it is clear that power is not 

always the entity of authority rather an ordinary person can show 

power and control authority as Alice does. In The Shadow Lines 

Amitav Gosh has propagated the idea of a world that has no 

formal boundaries of nation. Tridib is the character who by virtue 

of power decides to live life of a free man, to whom all the world 

seems a single country. All the characters in the novel mix up 

with one another without thinking of nationality and social 

position to give a message as they are brothers and sisters in 

global world. Amitav in an interview revealed that the riot lead 

by Hindus against Sikhs made him think that nationalism and 

religious fixation leading to destroy and tear away the spiritual 

bond of humanity. This was the inspiration behind The Shadow 

Lines. “Social problems like hindu-muslim riots are seen through 

the eyes of Tridib, Thamma and the narrator (Baskaran, Indu 

48).” Khalid Hosseini in And the Mountains Echoed transcends 

the geographical, cultural, social and national boundaries by 

starting from Afghanistan, than to Kabul, Paris and California. 

These novels are a sign of hope amid physical, national, 

territorial and cultural insecurities. The novel portrays that how 

groups of people from different nationalities are brought together 

by virtue of fate and they form a strong unbreakable 

acquaintance. This is the power that is used by them to construct 

a peaceful relation by their knowledge of social requirement i.e. 

peace and stability. The author by his power generates a 

discourse that gives the knowledge to the reader with what he/she 

can identify her/himself. As stated in Express Tribune a leading 

English news paper “And The Mountains Echoed” is a story of 

reinventing oneself, it resounds with each one of us”.(Kazmi, 

Express). In a way Hussaini tries to undo what war did in 

Afghanistan, it has not only caused the mental and physical 

distances but also a great damage beyond recovery. 

“Afghanistan, buried under layers of war, that Hosseini 

unearths.( The Daily Beast). Hosseini by power of generating a 

discourse imparts the knowledge to global audience that 

Afghanis are not always terrorists; similarly he shows a friendly 

human side of English men by engaging them in bond of 

humanity with natives of Afghanistan. In a way Hosseini makes 

an attempt to remove perception of the people from both divide 

i.e. Afghanistan and America (East). The characters of Abdullah, 

Saboor, Pari, Suleiman, Nila and Nabi exercise their power and 

control their social relation. Parwana and her sister use their 

power to challenge traditional values that serve to block their 

way to self grooming, so they by theory of power and knowledge 

control their social action. Pari marries a foreigner named Eric 

and they both develop a good friendly marital relation, Pari is 

contended where she is living very far from her home land. It is 

the bond of humanity, love and care through which they both are 

tied with each other and she feels complete. “The old feelings she 

has always had- that there is an absence of something- has dulled 

(Hossini 224)”. The South Asian writers are using power of their 

writings and they influence people to come together to construct 

a peaceful living place. 

 

IV. CONCLUSION 

       South Asian writers strive to promote globalization through 

their novels. They stress on the recognition of easy things, while 

boundaries create complexities. Michel Foucault theory of power 

and knowledge changes the concept of power, as it was thought 

earlier to be in possession of authoritative people but now 

through these novels we come to see that power is at hands with 

lay man, power lies with author, and power lies with reader. The 

Shadow Lines show that how ordinary people show their 

freedom to breach the power conventional ideas of 

nationalization and move forward to form unbreakable 

friendship. Through Foucault theory of power and knowledge the 

South Asian novelists have transformed from mere writers into 

maker of peaceful world by generating discourse of humanity. 

Writers are governing themselves to produce their version of 

truth. South Asian writers are deploying power not to gain 

dominance but to bridge the gap between the people of global 

world positively. These selected novels specifically and many 

other contemporary South Asian English novels are addressing 

not only local but global audience and removing 

misunderstandings developed by political, geographical and 

national differences. 
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Abstract- All-optical  demultiplexer of 10Gb/s channel dropped out of 40Gb/s data stream is demonstrated  by  using  the method of 

four-wave mixing (FWM) and an optical filter. Demultiplexing of optical time division multiplexed (OTDM) signal is based on the 

effect of nonlinearities in a highly nonlinear fiber (HNLF).We describe our experiment of all-optical demultiplexer and bit error rate 

(BER) measurements. 

    

 Index Terms- Optical time division multiplexing (OTDM) , four-wave mixing (FWM) , wavelength conversion , optical components. 

 

I. INTRODUCTION 

emultiplexing is based on the effect of four-wave mixing (FWM) in a highly nonlinear fiber.Most common  demultiplexers 

are cross-phase modulation (XPM) in a fiber [1]-[3] , SOA [2] , nonlinear optical loop mirror (NOLM) [4]-[5], mach-zehnder 

interferometer (MZI)  [6].Other method is four-wave mixing (FWM) in a dispersion shifted fiber (DSF) or an SOA [7]-[8], 

electroabsorption modulator (EAM) .  

          In this paper , we demonstrate a new research for all-optical demultiplexer using a highly nonlinear fiber with four-wave mixing 

(FWM) method.This method is induced by beating between two or more channels cause the generation of one or more new 

frequencies at the expense of power depletion of the original channels.Very low bit error rate (BER) (<10
-12

) is illustrated with 10Gb/s 

demultiplexed channel from 40Gb/s data stream.The main part of our proposed system is that we utilize an optical band pass filter that 

is choosed the desired channel to demultiplex .This  research results in higher and amplified output signal received. 

II. PRINCIPLE OF DEMULTIPLEXER BY FOUR-WAVE MIXING 

                                       
 

                                        Figure1:Proposed block diagram of 40Gb/s to 10Gb/s all-optical demultiplexer 

 

The operation principle of the proposed design work is illustrated in Fig [1].It includes signal transmission, signal amplification and 

demultiplexing. In signal transmission, four 10Gb/s channels are aggregated to 40Gb/s data stream.The clock signal and the data 

stream are amplified in an erbium doped fiber amplifier.To demultiplex the desired channel by means of four-wave mixing based on 

fiber and optical bandpass filter. In spectrum broadening, dispersion  is done by highly nonlinear fiber after passing 0.4Km long. At 

the output of the HNLF, an optical bandpass filter (OBPF) is used to choose the demultiplexed channel. 

 

 

 

 

D 
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    III.  SIMULATION SETUP AND RESULTS 

 

                           
 

Fig2: Simulation setup of the proposed system 

 

The simulation setup is shown in fig [2].A continuous wave laser diode emitted in optical pulses at a 1538 nm wavelength with a 

repetition bit rate of 10GHz.The data which is transmitted from 10 Gb/s PRBS is combined with CW laser output in an Mazchender 

modulator.The output data of  modulator is tuned by appropriate four optical delay to get four channels within a 100ps time slot.With 

the help of power combiner , 40Gb/s data stream is evolved. The clock signals  were generated by combining optical pulses and sine 

generator  in an electroabsorption modulator well known as optical intensity modulator.The combined signals were amplified in an 

erbium-doped fiber amplifier (EDFA) with 15 dB gain.The amplified output signal is launched into the 0.4km long  highly nonlinear 

fiber with a dispersion of  -0.08ps/nm/km  and a dispersion slope of 0.032 ps/nm
2
/km.Nonlinear interaction of the two signals 

occurred in the applied fiber.The peak power of the clock signal into the fiber was 1.659mW , while the power of the signal was 

1.039mW.Due to the effects of FWM , the generation of side bands were appeared according to the following equations 

M= N
2 
(N-1) / 2 

Where N is the number of channels and M is the number of newly generated side bands.Fig [3] shows an example of mixing of two 

waves at frequency ω1 and ω2. After passing through the fiber , the optical spectrum was broadened.So , the desired 10Gb/s channel of 

40Gb/s data stream was demultiplexed by using a 0.33-nm optical BPF adjusted to a center wavelength of 1542nm.The demultiplexed 

channel was used to various receiver operations such as optical spectrum analyzer , optical oscilloscope and BER tester. 
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                                            Table 1. Simulation parameters in the proposed system 

 

Signal Wavelength 1538nm 

Laser Power 11dBm 

Clock Wavelength 1540nm 

Laser Power 9dBm 

SMF Length 0.3km 

Attenuation 0.2dB/km 

Dispersion -80ps/nm/km at o=1540nm 

EDFA Gain 15dB 

 HNLF Wavelength 1550nm 

Fiber Length 0.4km 

Attenuation 0.2dB/km 

Dispersion Slope 0.032ps/nm
2 
/km 

Nonlinear coefficient γ 12.6W
-1

km
-1

 

BPF Bandwidth 0.33nm 

 

 

 

 

Fig[4] shows the spectrum of the combination of clock and data signals before highly nonlinear and after highly nonlinear fiber.After 

passing fiber, the optical spectrum was broadened.To demultiplex the desired channel without containing the amplified spontaneous 

emission (ASE) noise, the proper choosing of optial bandpass filter is important. 

 

                                                      
 

Fig4: (a) The spectrum of the combined signal before fiber, and (b) The broadened spectrum induced by FWM effect after fiber  

 

Fig[5] shows the input signal waveforms and the demultiplexed output waveforms.As a result , the peak power of output waveforms is 

better than that of the input. But , there has a few zero level noise that is the effect of other channels.There is still need to regenerate 

the peak power of ‘1’ level. 

 

 

 

          
 

 

 

   (a)    (b) 

 
  (c) 

 
     (d) 
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F 

Fig[6] is the eye patterns for each demultiplexed channels. 

 

          
 

Fig6: (a)-(d) Demultiplexed 10Gb/s channels  

 

Eye patterns of the demultiplexed 10Gb/s channels are shown  in Fig.6.As seen in Fig.7, the power penalty 

of the demultiplexed channels  are about <1 dB at standard BER of 10
-9

. 

  

 
 
 

                                                       
 

                                               Fig7:BER measurements for 40-10Gb/s demultiplexing 

 

       

   (e) 

 

   (f) 

 
    (g) 

 

     (h) 

 

Fig 5:Input signals of(a)CH 1,(b)CH 2,(c)CH 3,(d)CH 4,Output signals of (e)CH 1,(f)CH 2,(g)CH 3,(h)CH 4 
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IV. CONCLUSION 

In this paper , we have showned a new method for OTDM demultiplexing based on FWM in a highly nonlinear fiber.40Gb/s 

data channel was demultiplexed to 10Gb/s with <1dB power penalty successfully. . According to the simulation results, 

regeneration of ‘1s’ in output signal is required for better demultiplexing.  
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Abstract- Three-fourths of the world’s energy is consumed in 

cities and more than half of it is consumed in buildings. The 

construction sector is one of the most traditional & cost oriented 

industries and it makes much sense to bring innovations that are 

environmentally and economically sustainable. Sustainability in 

the construction sector or in other words green buildings are 

mainly focused on the reduction of emissions, construction of 

energy efficient houses and maintaining thermal comfort of the 

occupants. However we can further innovate to excel in terms of 

zeroed environment impacts and resource optimization. To 

comprehend the innovations which have happened in green 

buildings, this study entitled “Innovations in Design- A Study of 

Green Buildings” was conducted. It focuses on technologies and 

strategies used and catalysts and hindrances faced while adopting 

Innovation category in green buildings certified under the 

prevalent green rating systems in India i.e. LEED and GRIHA. 

The study was done in five buildings, three of them were LEED 

certified and the rest two were GRIHA certified. After pooling 

the data for LEED certified buildings, it was found that LEED 

AP was involved throughout the design to certification process in 

all three buildings and a point is earned for the same. Initiatives 

were taken in terms of building materials and various points 

associated with it were earned such as minimizing embodied 

energy in construction, construction waste management, regional 

priority etc. Major efforts were also directed towards enhanced 

energy optimization of buildings through either passive design or 

exemplifying in use of energy efficient fixtures. Efforts were also 

made to influence lifestyles of people to ensure environment 

consciousness in society. On the other hand GRIHA rated 

buildings oriented their major efforts towards life cycle costing 

as to ensure minimum harm to environment throughout the 

operation cycle, resource recovery in order to use waste as a 

constructive resource. They ran camps for grassroots to make 

things better at elementary levels and then move upwards and 

also incorporated passive design features to ensure thermal 

comfort at minimum environmental and economic cost. Catalysts 

behind adopting innovation criteria were image and prestige, 

desire to earn more points, social responsibility. Impediments 

faced during implementation process were majorly concerned 

with difficulty in documentation process.  It was also reported 

that there was less room for innovations as most of the 

environment benefiting indicators are addressed in the rating 

system. However the buildings overcame these challenges and 

implemented all the technologies and strategies effectively. The 

study also provides suggestions to overcome the limitations 

experienced while employing these technologies such as having 

open access to data regarding success stories of buildings already 

using those technologies, encouraging small and medium scale 

product innovators. 

 

Index Terms- Green buildings, Green Rating Integrated Habitat 

Assessment (GRIHA), Innovation in design, Leadership in 

Energy and Environmental Design (LEED). 

 

I. INTRODUCTION 

n a period of rapid change, the only ones who survive are 

those who innovate and create change”- Peter Drucker 
According to IEA estimates, buildings are one of the most cost-

effective sectors to reduce GHG emissions. Almost half of all 

energy generated across the world is used to cool, light, and 

ventilate buildings, and more than half of all resources are used 

in construction. By 2030, building-related greenhouse gas 

emissions are set to double: most of this will take place in 

emerging markets [1]. 

      There is growing awareness among policymakers that 

innovative activity is the main driver of economic progress and 

well-being as well as a potential factor in meeting global 

challenges in domains such as the environment and health [2].  

      The term ‘innovation’ has its roots from the Latin word 

‘novus’, which means ‘new’ and is derived into the verb 

‘in+novare’ that covers the meaning ‘to make new’. Therefore, in 

the broadest context, ‘to innovate’ is ‘to begin or introduce 

(something new) for the first time’, and ‘innovation’ has the 

meaning of ‘the act of introducing something new’ [3]. An 

innovation is a novel idea, process, product, technology or 

service which is better than and to some extent different from the 

existing ones. Innovation is about changing paradigms, creating 

new ideas, it’s a process which inspires change and creates value 

[4]. 

 
Figure 1.1: Mapping Innovation 

 

      There are many types of innovations and each one may be 

applicable to the building sector.  

      Innovations with varying scopes and impacts in the building 

sector have been, for example, the emergence of labels and 

standards for energy efficient houses and green commercial 

“I 
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buildings, the business model of energy service companies 

(ESCOs) or the concept of nationally appropriate mitigation 

actions (NAMAs). For achieving the goal of significantly 

reducing the carbon footprint of buildings until the mid of this 

century, innovation for more effective policies, better financing 

opportunities, and broader  sectoral approaches as well as 

context-tailored approaches on the city, neighbourhood and 

building level are needed. Hence there is a need to share existing 

innovations and to trigger diffusion of successful approaches. At 

the same time, we also need to identify the need for innovations 

which have not been realized to lead the way for innovative 

policy and decision makers to come up with new solutions to 

make the global building sector more climate friendly [2]. 

      Major innovations took place with the advent of green 

building concept. 

      To have Green Building Concept, we should look after the 

following [5] (Maralthamil, 2009): 

1. Optimum use of Energy or power 

2. Water conservation 

3. Solid and Water Waste management, its treatment and 

reuse 

4. Energy efficient transport systems 

5. Efficient Building System Planning etc. 

 

      If all buildings in urban areas were made to adopt green 

Building concepts, India could save more than 8400 MW of 

power which is enough to light half of Delhi or 5.5 lakh homes a 

year according to estimates by TERI. A green building depletes 

very little of the natural resources during its construction and 

operation. The aim of a green building design is to minimize the 

demand on non-renewable resources and maximize the 

utilization efficiency of these resources when in use and 

utilization of renewable resources [6].  

      The first wave of green building technologies has led to 

efficiency gains and a veritable explosion of green design options 

for the owners of new and existing buildings.  The second wave 

of innovations targeting the built environment is going a step 

further [7]: 

1. to make buildings more intelligent from initial concept 

through design, construction, operation, retrofit and 

upgrade 

2. to recognize the measures adopted, which contribute to 

the overall objective of designing and maintaining of 

green buildings and 

3. those that are otherwise not covered in the green 

building rating system 

 

      A green building rating system is an evaluation tool that 

measures environmental performance of a building through its 

life cycle. Building rating systems are a popular tool to bring 

momentum in achieving energy efficiency and sustainability in 

buildings. In India, at present, there are predominantly two rating 

systems to certify buildings as green buildings, namely GRIHA 

and LEED. These rating systems have a predefined set of criteria 

and there are points for each one of these criterion. The buildings 

are required to fulfill the defined criteria and achieve a certain 

number of points to be certified. 

 

 

 

GRIHA 

      GRIHA or Green Rating for Integrated Habitat Assessment is 

the National Rating System for India. The Energy and Research 

(TERI) conceived and developed the rating jointly with the 

Ministry of New and Renewable Energy, Government of India. 

The different criteria are categorized as follows: 

1. Sustainable site planning 

2. Building planning and construction 

3. Building operation and maintenance 

4. Innovation points 

 

      Each Innovation Criterion will carry one point, subject to a 

maximum of four points. 

 

LEED 

      Leadership in Energy and Environmental Design (LEED) 

was developed and piloted in the US in 1998 as a consensus-

based building rating system based on the use of existing 

building technology. The rating system addresses specific 

environmental building related impacts using a whole building 

environmental performance approach [8].  

The following are key components of the LEED system: 

1. Sustainable Sites 

2. Water Efficiency 

3. Energy & Atmosphere 

4. Materials & Resources 

5. Indoor Environmental Quality 

6. Innovation in Design 

7. Regional Priority 

Hence the study focused on the innovations made in green 

buildings. 

 

II. METHODOLOGIES 

      The study was conducted in Delhi-National Capital Region as 

it in-houses large number of buildings registered/certified as 

green buildings. The millennium city has five platinum (highest) 

rated buildings certified by Leadership in Energy and 

Environmental Design, IGBC and also three GRIHA certified 

projects in this region.  

      Two sets of sample were identified for the study. These were 

Sample A which included LEED certified buildings and Sample 

B included GRIHA certified buildings. Different sample A and B 

were selected to understand the importance associated by both 

rating system with innovation as it is a non-mandatory yet 

prominent category under both the rating systems.  

      The unit of enquiry consisted of Architects, green building 

consultants and project managers of the buildings. This unit of 

enquiry was selected to gain a perspective on catalysts and 

hindrances encountered while scoring for this category and the 

benefits or gains involved with it. Information regarding ideas, 

technologies and strategies implemented to score points under 

this category was also collected from them. The project managers 

included were the managers involved in the process of carrying 

out an activity that leads to attempting or earning of an 

innovation point. The total sample size was 5 certified green 

buildings (3 LEED and 2 GRIHA certified). From each building 

architect, green building consultant and managers were 
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interviewed summing up the unit of enquiry to be 3-4 from each 

building and 18 for all the five buildings. 

 

Following tools were used for data collection: 

      Case Study: Case study was made to sketch a profile of the 

building in terms of innovation points achieved by the building 

and the techniques and strategies implemented in order to gain 

them. Secondary Search was also conducted to draw information 

on innovation points/credits under different rating system from 

existing available data and to trace a list of green buildings that 

are to be taken as sample. 

      Structured Interview Schedule: An interview was 

conducted with the architects, managers, green building 

consultants to have face to face conversation with them in order 

to get a holistic picture of the process they had to undergo to 

achieve innovation points. 

      Structured Interview Schedules were designed for the study. 

      Interview schedule were prepared to profile LEED/GRIHA 

certified building in terms of “innovation in design” credits 

attained and technologies/strategies implemented to achieve 

these credits. Questions to elicit response on the catalysts and 

challenges encountered while adopting this category were 

included. Experts from the field were consulted for preparing the 

tool. It was divided into 2 parts; A &B. Section wise details of 

the tool are as follows: 

1. Part A covered background information of the 

respondent in terms of year spent in organization, 

designation; questions regarding profile of building in 

terms of developer, architect, location, built up area etc. 

2. Part B covered following questions: 

• Regarding certification of the building, the rating it 

holds and the stage at which decision for certification 

was taken. 

• Regarding innovation points earned and the decision 

maker for each innovation point. 

• Concerning the process, technologies/strategies that 

were required to attempt those credits under innovation. 

• Regarding challenges and catalysts related to the same 

credit. 

 

III. FINDINGS 

    Case studies of LEED NC certified buildings 

      Building 1: The first building attempted fifty seven points 

under LEED-NC (V 2.1) out of a total of sixty nine possible 

points. They were able to earn all the attempted points except for 

one, successfully scored 56 points and were rewarded platinum 

rating under LEED-NC in the year 2009. They achieved all the 

five attempted points under innovation in design.  The credits 

they have applied under this category are Rain water harvesting 

tank as rain water harvesting is executed in the building and rain 

water is collected for reuse and ground water recharge.  The 

capacity of the storage tank is 650 kilolitres. Based on average 

rainfall, approximately 2,662,000 litres of rainwater are 

harvested on-site every year. Besides this light coloured open 

paver and shaded paved areas aid absorption of rain water 

decreasing the run-off; Comprehensive strategy and design to 

minimize embodied energy in construction of the building, a 

comprehensive strategy to avoid approximately 640 tonnes of 

CO2 emissions has been employed and excavated earth from the 

basement has been used for manufacturing compressed earth 

blocks on site, as substitute for burnt brick and concrete block 

and also locally available stones have been used for external 

cladding/ finishing and flooring, as a substitute for curtain 

glazing, metallic or ceramic cladding systems; thermal comfort 

through passive design as the building is designed to aid thermal 

comfort and reduce cooling loads inside the building through 

passive design techniques. The solar PV installation is also 

integrated into building design to provide thermal comfort 

passively and the geometry was worked out with the help of a 

solar chart and simulation software (Ecotect) to block the 

summer radiation without obstructing the view and allowing the 

winter sun to penetrate into the room; design strategy for 

influencing and educating lifestyle performances with respect to 

building materials as many groups keep visiting the building and 

thus it imparts education and influence lifestyles towards 

sustainable living and built environment. They also spread 

awareness through making the information available on their 

website; and lastly LEED Accredited Professional was hired by 

the building and scored a point for his/her involvement 

throughout the process of construction and certification.  

      Building 2: The second building is based on net zero 

building concept. The project achieved the LEED India NC (V. 

1) Platinum rating achieving sixty four out of sixty nine possible 

points. For the category Innovation in Design, it applied for all 

five possible points and scored credits for LEED Accredited 

Professional as LEED AP was involved from planning stage till 

certification of the project; On-Site Renewable Energy as energy 

consumption for heating, cooling, ventilation and lighting is 

covered in full by renewable energy. A photovoltaic system on 

the roof generates some 88,884 kilowatt hours of renewable 

electricity each year while the annual consumption of the 

building is 78,910 kilowatt hours and also roof is covered with 

Kalzip panels (Stucco Embossed) which have very high Solar 

Reflectance i.e. almost 78.85%; Construction Waste 

Management as Various materials were identified during design 

phase that can be made of salvaged materials. Some of the reused 

materials in the project are Structural Steel (old steel beams were 

reused to make staircase), Mild steel, Ceramic Tiles (waste 

ceramic tiles from another project reused as flooring material for 

all porta cabins), Kota stone (reused as a flooring material and 

water proofing material in underground tanks), Fly ash bricks, 

Kerb Stones (painted ad reused on the periphery of the building 

for hard paved surface, GI framing (reused as framing structure 

for the rubber wood cladding in the reception area of the project) 

and Soiling Stones;  Regional Material as the materials such as 

ready mix concrete, polyurethane insulation, cement, fly ash 

brick masonary, false ceiling gypsum were harvested, extracted 

and manufactured within 800 kms of the building’s site; and 

Reduced Site Disturbance Development as it has proportioned 

the soft and hard paved area to be 1:1 i.e. half is the concretized 

paved area and half is the unpaved or area with grass.  

      Building 3: The building is LEED U.S.G.B.C. Platinum 

certified. It has earned 5/5 possible points under innovation in 

design category for passive architectural design as a prominent 

feature of the building is the top-lit atrium, which not only lights 

up the indoor spaces but provides a sense of grandeur to the 

office interior. The building is designed in a way that allows 
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sunlight to penetrate almost 85% of the interior spaces. The 

vertical stone louvers have been effectively used to soften the 

harsh sunlight entering the building, especially from the north-

west and south-west directions; Rain water harvesting tank as the 

building has a rain water harvesting system and grey water is 

used for non-potable purposes like flushing and watering the 

gardens; Reused Material as During construction, 96.6% of the 

building waste was collected and diverted to authorized disposal 

agencies. To reuse resources, furniture from its old office was 

remodeled and used in the building and also 2.5% of the building 

material, like bamboo flooring, is from rapidly renewable 

resources, and 7.7% is reused or salvaged material; Energy 

efficiency (Exemplary Performance) as the building performed 

exceptionally under Energy and Atmosphere by exceeding the 

threshold requirement and using 60 % less energy than a 

conventional building owing to its day lit design and other 

passive architectural measures, energy efficient fixtures and 

efficient water cooled HVAC system and LEED Accredited 

Professional as LEED AP was hired for providing design 

guidelines for the building, documenting, scrutinizing the entire 

construction process and sending the documents to U.S.G.B.C. 

for acquiring the certification. 

A.  Case study of GRIHA certified buildings 

     

Building 1: This has been designed as energy efficient building 

that complies with the ECBC (Energy Conservation Building 

Code) and has achieved 3-star GRIHA (Green Rating for 

Integrated Habitat Assessment) green rating certification. To earn 

bonus points, they have earned all possible points (4/4) by doing 

comprehensive lifecycle cost analysis of the project considering 

the cost arising from owning, operating, maintaining etc. This 

was considered important for project viability. They have scored 

another point for Integration of earth-air tunnel to reduce the 

annual building cooling/heating load as in the hospital, the Earth 

air tunnel (EAT) system is incorporated to provide pre-cooling of 

fresh air in Treated Fresh Air Units (TFAs) from 44 degree C to 

28 degree C then cooling coils would further cool the air from 28 

degree C to 14 degree C. Next point earned was Resource 

recovery from solid waste management and the process of 

biomethanation for treatment of food wastes generated from the 

canteen is applied. Setting up of a treatment plant for handling 

300 kg of waste daily resulted in 18 m
3
 of biogas and 30 kg of 

manure. Both biogas and manure are utilized within the campus. 

The payback period was one-and-a-half years. Fourth point 

earned was for passive architectural design strategies. Some of 

them adopted in the building were: building orientation designed 

to gain maximum benefits, self-shading building block, the 

spindle shaped design reduces air pressure on the building 

surface, the building blocks and their location create an air 

channel between blocks. 

Building 2: The building covers an area of approximately 10 

acres and is designed as an eco-friendly office complex, rated 3-

star by GRIHA. It has large, contiguous, flexible & efficient 

floor plates and earthquake resistant structure. 

It has earned 2/4 bonus points. To earn points under this stage, 

the management started a labour camp and scored a point for it. 

The camp included a creche as well as a hygiene and safety 

initiative for the labours. Arrangements were made with external 

agencies and internal audit was done time to time to ensure the 

effectiveness and the purpose followed strictly by the camp. Next 

point was earned for preservation of an old banyan tree as an 

approximately 100 year old banyan tree was prevented from 

cutting and was included into design of the building. 

B. Catalysts and Hindrances 

 

 

 

Catalyzing factors for LEED and GRIHA certified buildings 

 

 

 

 

 

 

 

 

 

 

 

Catalysts/

Buildings 

1 2 3 4 5 

Easily 

achievable 

       

Less cost 

intensive 

     

Positive 

outlook 

towards 

innovation 

         

Image and 

Prestige 

          

Self-

satisfaction 

          

Good 

Payback 

         

Improved 

performanc

e under 

other 

categories  

       

Desire to 

earn more 

points 

       

To set an 

example 

        

Substantial 

environmen

tal benefits 
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All the samples studied have one or the other source of 

motivation to facilitate the process of undergoing innovation 

category.  

 

Hindrances faced by LEED and GRIHA buildings 

 

Challenges/Bu

ildings 

1 2

  

3 4 5 

Difficulty in 

documentation 

          

Not much 

scope left for 

innovation 

after 

complying 

with core 

categories 

          

Exemplary 

performance 

not easily 

achievable 

      

 

 

Unable to 

foresee any 

implied 

benefits at an 

early stage 

      

 

      Hindrances refer to the challenges or obstacles faced by the 

samples while undergoing through the implementation of 

innovation category in their respective buildings. 

 

C. Point of differences between LEED and GRIHA samples  

      Concept of Innovation: As seen in the case profile, most of 

the points earned by LEED buildings under ‘Innovation in 

Design’ category were architectural design or technology 

oriented such as passive techniques for thermal comfort, rain 

water harvesting tank, PV panels for onsite renewable energy etc. 

On the other hand in case of GRIHA certified buildings, most 

points were scored for idea or concept driven features such as 

running a labour camp, life cycle costing etc. 

      Catalysts: The urge to excel and set an example was found 

in all the GRIHA buildings and in only one-third of LEED 

buildings as the responses obtained expressed that buildings 

undergoing GRIHA certification focused more towards standing 

apart in the bunch of green buildings as Fortis itself was the first 

certified eco-friendly medical facility in India. All the LEED 

buildings also went for innovation in order to achieve improved 

performance under other core categories as LEED reference 

manual addresses innovation credits for exceeding thresholds of 

basic categories by further innovating in the architectural or 

operational style whereas all the GRIHA buildings were 

motivated by the desire to attaining substantial environmental 

benefits. 

      Hindrances: Majority (two-thirds) of the LEED buildings 

expressed that exceeding already highly set thresholds is a 

difficult part of the job and therefore exemplary performances 

are not easily achievable. Hence, found it difficult to score under 

path-1 of innovation in design whereas one-third of the GRIHA 

building could not foresee any implied environmental benefit of 

this category at design or construction stage and thus found 

difficulty in making up their mind to undergo this category. It’s 

only during the operational phase that they realized the gains 

resulting from this category. 
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Abstract- Anabolic-androgenic steroids (AAS) are the synthetic 

derivatives of testosterone which are widely accepted as 

performance enhancers and illicitly self-administered to increase 

muscle mass and physical endurance. The use of anabolic 

steroids by sportsmen and teenagers has increased to such extents 

thereby raising questions about their hepatotoxicity. The present 

study elucidates the adverse effects of AAS when administered at 

supraphysiological doses. Its focus is on the effects of massive 

doses of nandrolone decanoate, the most commonly abused AAS 

on the levels of the two important enzymatic liver biomarkers, 

aspartate aminotransferase (AST) and alanine aminotransferase 

(ALT) in albino mice. Tissue samples (liver tissue) were 

collected from normal control and nandrolone decanoate treated 

(2.5mg twice a week, administered intramuscularly for 13 weeks) 

albino mice and AST/ ALT levels of liver tissue were measured 

by following the method of Reitman and Frankel (1957).The 

results show a highly significant increase (p<0.01) in the AST 

and ALT levels in nandrolone decanoate treated albino mice 

compared to that of the normal control group. This study 

suggests that nandrolone decanoate abuse can cause liver toxicity 

which may alter the normal biochemical and pathological 

mechanism of the organism.  

 

Index Terms- Anabolic Androgenic Steroid, Nandrolone 

Decanoate, Liver tissue, Liver toxicity, ALT, AST 

 

I. INTRODUCTION 

nabolic Androgenic Steroids (AAS) are synthetic 

compounds which are the derivatives of testosterone 

(Murad and Haynes, 1980). The androgenic effects of these 

hormones can be generally considered as those associated with 

masculinisation and the anabolic effects as those associated with 

protein building in skeletal muscle and bone (Kicman, 2008). 

Over 40 Anabolic Steroids are available worldwide in both oral 

and injectable forms (Hughes et al., 1995).  Some of the most 

popular oral forms include methandrostenolone and 

methyltestosterone, while the most popular injectables include 

nandrolone and methenelone (Goldman et al., 1984).  Androgens 

exert their effects in many parts of the body, including 

reproductive tissues, muscle, bone, hair follicles in the skin, the 

liver and kidneys and the haematopoietic, immune and central 

nervous systems (Mooradian et al., 1987).  

      Conventionally, AAS have been used as a therapeutic agent 

in treating bone marrow failure, hypogonadal states, hereditary 

angioneurotic edema, renal disease and anaemia, and in the late 

stages of breast cancer (Wilson and Griffin, 1982), initiation of 

delayed puberty, and growth promotion (Basaria et al., 2001; 

Shahidi, 2001), but are now predominantly self-administered to 

enhance performance or body image (Kochakian and Yesalis, 

2000; Llewellyn, 2007). Humans administer a myriad of AAS in 

complex regimes characterized by the concurrent and prolonged 

use of supraphysiological doses of multiple compounds that 

differ in their chemical properties and thus in their metabolic fate 

and signalling capacity (Clark et al., 2006; Llewellyn, 2007). 

These substances are frequently misused by athletes, 

bodybuilders and youths in order to increase muscle mass or 

enhance physical endurance (Kindlundh et al., 2001; Bahrke et 

al., 2004; Johnston et al., 2007; Kindlundh et al., 1998; Nilsson 

et al., 2001; Thiblin et al., 2005 and Sjoqvist, 2008), as well as 

by adolescents implicated in multiple illicit drug use outside of 

sports (Kindlundh et al., 1999; DuRant et al., 1993). Regimens of 

Anabolic Androgenic Steroid misuse have been reported 

involving doses ranging 10-100 times higher than therapeutic 

recommendations (Yesalis, 1995; Fudala, 2003; Parkinson, 2006; 

Wilson, 1988) when used to enhance lean body mass, the drugs 

are typically administered in cycles, ranging 4-20 weeks (Fudala, 

2003; Parkinson, 2006). However, the desired effects of AAS are 

accompanied by numerous physical and psychological adverse 

effects (Evans, 2004; Hartgens, 2004); frequently acne, testicular 

atrophy and gynecomastia, less frequently cardiovascular effects 

such as hypertension, arrhythmia and myocardial infarction 

(Dickerman, 1997; Lenders, 1988), hepatic  toxicity and 

jaundice, and in addition reproductive effects characterized by 

reduced libido,  impotence, impaired spermatogenesis and 

prostate hypertrophy in men and hirsutism, voice deepening and 

menstrual irregularities in women (Evans, 2004; Hartgens, 2004). 

Furthermore, AAS misuse is associated with metabolic side 

effects such as insulin resistance, impaired glucose tolerance and 

altered lipoprotein profile (Evans, 2004; Maravelias, 2005). 

Anabolic androgenic steroids being marketed as dietary 

supplements are a cause for serious hepatotoxicity (Saukkonen et 

al., 2006; Kafrouni et al., 2007) resulting into symptoms that 

may include a jaundice or icterus appearance causing yellowing 

of the skin, eyes and mucous membranes, severe abdominal pain, 

nausea or vomiting, weakness, severe fatigue, continuous 

bleeding, skin rashes, generalized itching, swelling of the feet 

and legs, abnormal and rapid weight gain in a short period of 

time, dark urine and light coloured stool (Bleibel et al., 2007; 

Chang et al., 2007). 

      There are evidences of liver injury being diagnosed by 

certain biochemical markers like alanine aminotransferase [ALT] 

and aspartate aminotransferase [AST], wherein it is proved that 

elevations in the serum enzyme levels like alanine 

aminotransferase [ALT] and aspartate aminotransferase [AST] 

are taken as the relevant indicators of liver toxicity (Singh et al., 

2011).  

A 
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      Alanine aminotransferase (ALT) or serum glutamic pyruvic 

transaminase [SGPT] activity is the most frequently relied 

biomarker of hepatotoxicity that plays an important role in amino 

acid metabolism and gluconeogenesis. It catalyzes the reductive 

transfer of an amino group from alanine to α-ketoglutarate to 

yield glutamate and pyruvate. Elevated level of this enzyme is 

released during liver damage. The estimation of this enzyme is a 

more specific test for detecting liver abnormalities since it is 

primarily found in the liver (Dufour et al., 2000; Amacher, 

2002). 

      Aspartate aminotransferases (AST) or serum glutamic 

oxaloacetate transaminase [SGOT] is another liver enzyme that 

aids in producing proteins. It catalyzes the reductive transfer of 

an amino group from aspartate to α-ketoglutarate to yield 

oxaloacetate and glutamate. Besides liver, it is also found in 

other organs like heart, muscle, brain and kidney. Injury to any of 

these tissues can cause an elevated blood level (Nathwani et al., 

2005). It also helps in detecting hepato-cellular necrosis but is 

considered a less specific biomarker enzyme for hepato-cellular 

injury (Ozer et al., 2008) as it can also signify abnormalities in 

heart, muscle, brain or kidney (Dufour et al., 2000).  

      Therefore, the present study was planned with an aim to 

estimate the levels of two important enzymatic liver biomarkers, 

AST and ALT, upon administration of the most commonly 

abused AAS, Nandrolone Decanoate (ND) at doses much higher 

than the therapeutic recommendations. 

 

II. MATERIALS AND METHODS  

Animals 

      Twenty healthy albino mice weighing approximately 25-30 

grams were purchased from the Department of Zoology, Gauhati 

University. Before starting the experimental procedure, animals 

were acclimatized in the animal room for four weeks and fed on 

standard animal diet. Adequate measures were taken to minimize 

pain or discomfort to the mice and the experiments were 

conducted in accordance with International Standards on Animal 

Welfare as well as being compliant with local (Ethical 

Committee of Animal Welfare of Gauhati University, Guwahati, 

Assam, India) and national regulations. 

      As per plan of the study the targeted number of animals was 

allocated into two groups: 

      Group I (Normal control group): Ten (10) healthy albino 

mice without any sign of deficiencies were randomly selected for 

normal control group and maintained throughout the whole 

period of experiment in the same condition. 

      Group II (Nandrolone Decanoate treated group):  This 

group consisted of animals randomly selected from the general 

normally healthy pool of already acclimatized mice for the study. 

All animals of this group were injected with 2.5 mg (0.1 ml) 

nandrolone decanoate intramuscular, administered twice a week 

for a period of 90 days. The doses of ND administered to the 

animals and period of administration mimics one cycle of AAS 

abuse by athletes (Hall and Hall, 2005; Mirkhani et al., 2005; 

Trenton and Currier, 2005). 

 

Collection of Tissue Samples 
      Mice anaesthetized by diethyl ether were dissected on the 

desired days to collect the   liver tissues. The tissues were dried 

over a filter paper and immediately weighed and recorded. The 

tissue homogenate was prepared in deionised water with the help 

of tissue homogenizer. Tissues were collected from normal 

control as well as experimental mice on the desired days i.e. 15
th

, 

30
th

, 45
th

, 60
th

, 75
th

 and 90
th

 days. 

      Liver tissues were collected from both the experimental 

groups of animals at an interval of 15 days upto the 90
th

 day for 

estimation of alanine aminotransferase and aspartate 

aminotransferase activities. 

 

Estimation of AST and ALT 

      AST and ALT activities were estimated by the method of 

Reitman and Frankel (Reitman and Frankel, 1957) and the results 

are expressed in international units/litre.  

 

Statistical Analysis 

      The results obtained are stated as mean ± Standard Error of 

the Mean (SEM). Statistical significance of differences among 

groups was analysed by one way analysis of variance. P<0.01 

was considered statistically significant.  

 

III. RESULTS AND DISCUSSION 

      Anabolic Androgenic Steroids are powerful pharmaceuticals 

resembling human androgens, primarily testosterone. They act as 

both anabolic and androgenic agents. Although these drugs have 

therapeutic roles, athletes and non-athletes often abuse AAS to 

improve their performance and physical endurance. When 

abused, AAS are known to cause negative health effects. It has 

already been reported that AAS abuse may induce liver toxicity 

such as jaundice, cholestasis and liver tumours (Sweeny and 

Evans, 1976; Haupt and Rovere, 1984). 

      In the present investigation, with the experimental dosage of 

0.1 ml of nandrolone decanoate administered twice a week, a 

highly significant increase (p < 0.01) in the two enzymatic liver 

biomarkers, AST and ALT was observed throughout the 

experimental period. The results of the enzyme estimations are 

set out in Table 1 (AST) and Table 3 (ALT). From the data laid 

down in the tables, it is evident that activities of the hepatic 

transaminases in the Nandrolone Decanoate treated group of 

animals are significantly higher than that of the untreated group 

of animals. The level of AST in the treated animals showed an 

increasing trend from the 15
th

 day of treatment (0.0703 ± 0.002) 

to the 30
th

 day (0.0802 ± 0.004) beyond which the enzyme 

activity gradually declined. Though the enzyme activity showed 

a gradual fall from the 45
th

 day (0.0776 ± 0.006) to the 60
th

 day 

of treatment (0.0640 ± 0.003), the level was again raised on the 

75
th

 (0.0648 ± 0.003) and 90
th

 days (0.0663 ± 0.004) of 

treatment. AST level in the treated group of animals was seen to 

reach its peak on the 30
th

 day (Fig. 1). 
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Table1: Presenting the values of mean Aspartate Transaminase (AST) activity (unit/mg) in Liver Tissue of experimental groups at 

different days interval 

 

SD = Standard deviation ,  SEM= Standard Error of mean 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table2: Presenting significance of difference in the mean values of AST  (unit/mg) in Liver tissue between different experimental 

groups at different days interval 

 

 

t = test of significance  ,  p = level of significance  ,  df = degree of freedom 

 

 

 

 

 

 

 

 

 

 

       

 
 

Figure1. Graphical representation of Aspartate Aminotransferase activity of  experimental groups of animals at different days 

interval 

           

            GROUPS 

                                         Days of treatment 

15
th

 day 30
th

 day 45
th

 day 60
th

 day 75
th

 day  90
th

 day 

Normal  group 

(n=10) 

  Mean   0.0519    0.0522    0.0516    0.0524   0.0523    0.0518  

   SD ±    0.005    0.005    0.003    0.005    0.005    0.003  

  SEM ±   0.001    0.001    0.001    0.002    0.002    0.001 

Nandrolone 

Decanoate 

treated group 

(n=10) 

  Mean    0.0703    0.0802    0.0776   0.0640    0.0648    0.0663  

   SD ±    0.002    0.004    0.006    0.003    0.003    0.004  

   SEM ±    0.001    0.001    0.001    0.001    0.001    0.001  

Groups                                 Days of treatment (CYP) 

15
th

 day 30
th

 day 45
th

 day 60
th

 day 75
th

 day 90
th

 day 

Between Normal 

and Nandrolone 

Decanoate treated 

t  9.2   15.45   12.85   6.45   6.9   7.2  

p <0.01  <0.01  <0.01  <0.01  <0.01  <0.01  

df     9      9      9      9      9      9  
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       Levels of ALT in the treated group of animals showed a gradual increasing trend from the 15
th

 day (0.0790 ± 0.002) up to the 45
th
 

day (0.110 ± 0.006) beyond which the enzyme activity gradually declined. The enzyme (ALT) activity in the treated group of animals 

reached its peak on the 45
th

 day (Fig.2). Though the enzyme activity showed a gradual fall from the 60
th

 day (0.0840 ± 0.003) to the 

90
th

 day (0.0763 ± 0.004), their values were still higher than those of the untreated group of animals.  

 

 

Table3: Presenting the values of mean Alanine Transaminase (ALT) (unit/mg) in Liver Tissue  of different experimental 

groups at different days interval  

 

 

 

 

 

 

 

 

 

 

 

 

Table4:Presenting significance of difference in the mean values of Alanine  Transferase activity (unit/mg) in Liver tissue 

Between different experimental groups at different days interval 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

              

Groups                                 Days of treatment (CYP) 

15
th

 day 30
th

 day 45
th

 day 60
th

 day 75
th

 day 90
th

 day 

Between 

Normal and 

Nandrolone 

Decanoate 

treated 

t  9.2   12.45   15.85   8.45   6.9   7.2  

p <0.01  <0.01  <0.01  <0.01  <0.01  <0.01  

df     9      9      9      9      9      9  

           

            GROUPS 

                                         Days of treatment 

15
th

 day 30
th

 day 45
th

 day 60
th

 day 75
th

 day  90
th

 day 

Normal  group 

(n=10) 

  Mean   0.0719    0.0722    0.0716    0.0724   0.0723    0.0718  

   SD ±    0.005    0.005    0.003    0.005    0.005    0.003  

  SEM ±   0.001    0.001    0.001    0.002    0.002    0.001 

Nandrolone 

Decanoate 

treated group 

(n=10) 

  Mean    0.0790    0.0902    0.110   0.0840    0.079    0.0763  

   SD ±    0.002    0.004    0.006    0.003    0.003    0.004  

   SEM ±    0.001    0.001    0.001    0.001    0.001    0.001  
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Figure2: Graphical representation of Alanine Aminotransferase activity of experimental groups of animals at different days 

interval 

 

       In case of both AST and ALT, the increase in the enzyme 

levels was found to be highly significant (p < 0.01) from the 30
th
 

day to the 45
th

 day of treatment while the decline in the enzyme 

levels was sustained upto the terminal phase of the study, i.e., 

upto  the 90
th

 day of treatment. Therefore, the study reveals a 

highly significant (p <0.01) elevation in the levels of AST and 

ALT in the nandrolone decanoate treated animals with peak 

values during the intermediate part covering 30
th

 to 45
th
 days. 

Thus our present investigation reveals that the activities of 

hepatic transaminases in the treated group of animals were raised 

to a level much higher than in the untreated ones. In the present 

investigation the statistically significant (P<0.01) rise in the 

hepatic transaminase activities of the Nandrolone Decanoate 

treated group may be attributed to severe causes of 

hepatotoxicity that may have probably arisen due to drug abuse. 

There are reports suggesting hepatic disorders and other liver 

related diseases in patients who had previously followed a 

regimen of chronic drug overuse. Thus our present study is in 

compliance with earlier reports on liver toxicity and drug 

metabolism. While still maintaining a higher than normal value, 

the decrease in the enzyme levels in the terminal phase of study 

may be attributed to the increased pathophysical condition of 

liver tissues as contributed by higher doses of nandrolone 

decanoate. The findings of the present investigation are in 

accordance with previous reports and agree well with the fact 

that steroid subjects demonstrated AST and ALT levels greater 

than normal.  

       This paper thus presents an approach for identifying drug 

induced liver toxicity from the liver toxicity biomarker study. 
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Abstract- Unmanned Aerial Vehicle become popular and very useful today. Unmanned Aerial Vehicle types have fixed wing UAV 

and rotary wing UAV. Among rotary wing UAV, helicopter type is chosen to implement the mathematical model for UAH. Since 

these helicopter mathematical model is very complex and inflexible, simple model “minimum-complexity helicopter simulation math 

model” (MCHSMM) is used to develop a non-linear mathematical model R-50 helicopter for this work. This modeling consists of 

three blocks: (1) Rigid body dynamics, (2) Force and torque dynamics, and (3) Flapping and thrust dynamics. Each of these are 

implemented in MATALB SIMULINK. There are four control inputs: ulat (lateral control input), ulong (longitudinal control input), ucol 

(collective control input) and uped (pedal control input). By alternating positive, negative, and zero to four control inputs, the resultant 

responses of positions, Euler angles, translatory velocities, angular velocities and flapping angles are simulated. The stability analysis 

for UAH are also analyzed and simulation results provides the real world approaches for UAH system. 

 

    Index Terms- Unmanned Aerial Helicopter (UAH), R-50 helicopter, Mathematical Model, MATLAB SIMULINK, MCHSMM 

 

 

I. INTRODUCTION 

n order to successfully control an unmanned aerial helicopter (UAH), a mathematical model is generally developed based on either 

Newton’s laws of motion or the Euler-Lagrange equation for motion. Helicopters have become an interesting area of study due to 

their flight capabilities of hovering, vertical takeoff and landing (VTOL), flying forward, backwards, and laterally Such VTOL 

vehicles will provide reconnaissance, surveillance and target acquisition assistance to the ground troops, and offering major 

advantages over fixed-wing unmanned aircrafts, like flying in very low altitudes, taking off and landing almost everywhere [4].  

 
Figure1. Overall nonlinear SIMULINK model for R-50 helicopter 

 

Rigid body dynamic can be used not only for fixed wing aircraft but also rotary wing aircrafts. Force and torque are inputs for rigid 

body block and Euler angles, translational velocities, angular velocity and positions are outputs. For force and torque equations block, 

main rotor thrust, tail rotor thrust and flapping angles (Control rotor flapping and Main rotor flapping) are inputs. For flapping and 

thrust equations, there are four control inputs: three inputs on main rotor and one input on tail rotor. While modeling, some parameters 

are assumed constant or zero such as wind velocity, air density and center of gravity. The equations derived by using top-down 

modeling are implemented with the help of SIMULINK to obtain the non-linear mathematical model for R-50 helicopter [1]. The 

main purpose of this project is to understand the basics of helicopter modeling, develop a mathematical simulation model of an 

autonomous helicopter based on information of a Yamaha R-50 model helicopter.  

 

I 
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II. MATHEMATICAL MODEL OF R-50 HELICOPTER  

Among the categories of unmanned helicopter system, Ursa Magna Series-Yamaha R-50 is chosen for the development of 

mathematical model. Yamaha R-50 was originally developed in Japan for pesticide spraying in rice fields. The Yamaha R-50 is 

powered by a water-cooled, single cylinder, 12-hp, and 98 cc two-stoke gasoline engine.  A special external engine starter is required 

for the engine. The engine is very reliable and powerful because it can carry 20 kg of payload. Its length, height and width are 3.58 

meters, 0.7 meters and 1.08 meters respectively. Its rotor diameter and dry weight are 3.070 meters and 44 kg. Figure 1 shows the 

Yamaha R-50 helicopter [2]. 

 

 
Figure 2. Yamaha R-50 Helicopter 

 

The modelling of the Yahama-R-50 helicopter will be performed using a top-down principle. The modeling with top-down principle 

consists of three parts. It is shown in Figure 2 [1]. 
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Figure 3. The three parts of the top down modeling with appertaining inputs and outputs 

 

There are four basic control channels on a helicopter: main rotor collective pitch (ucol), longitudinal cyclic (ulong), lateral cyclic (ulat) 

and tail rotor collective pitch (uped). Four basic control channels (ucol, ulong, ulat, and uped) make the helicopter to perform a roll, to 

perform a pitch, to perform vertical movement and to perform a yaw respectively. The thrust generated by the main rotor is 

perpendicular to the tip path plane (TPP) and essentially controls the altitude of the helicopter. The tail rotor thrust direction is 

opposite to the main rotor thrust direction. The tail rotor thrust is for upwards and main rotor is for heading at the moment of 

helicopter hovering. 

The Euler rotation to the roll, pitch and yawl axes are as follow; 

    

                                                                                                                                                                   (1) 

          
 

where ,   are Euler angles between the SF to BF. 

The relationship between the Euler angle rates  and the angular velocities in the body frame  can be derived to give 

the matrix equation below: 
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                                                                                                                                                                   (2)       

Helicopter consists of Translational dynamics and Rotational dynamics equations. 

                                                                                                                                                                      (3) 

                                                                                                                                                                        (4) 

where  F is the forces in body frame, V is the aircraft velocity, M is torques, H is the angular momentum, m is the mass of the 

helicopter and  is the total angular velocity.  

Among the categories of unmanned helicopter system, Ursa Magna Series-Yamaha R-50 is chosen for the development of 

mathematical model. Yamaha R-50 was originally developed in Japan for the crop-dusting. Lately, it is also used for both civil and 

military applications. The Yamaha R-50 is the type of using two blades teetering main rotor and it is powered by a water-cooled, 

single cylinder, 12-hp, and 98 cc two-stroke gasoline engines.  A special external engine starter is required for the engine. The engine 

is very reliable and powerful because it can carry 20 kg of payload. Its length, height and width are 3.58 meters, 0.7 meters and 1.08 

meters respectively. Its rotor diameter and dry weight are 3.070 meters and 44 kg [2].  

III. DEVELOPMENT OF FORCE AND THRUST EQUATIONS 

For the part of force and torque equations, main rotor thrust TMR, tail rotor thrust TTR and flapping angles (    ) are used as 

inputs to produce force and torque outputs which are inputs for rigid body equations part [1]. 

For forces generated from the main rotor thrust , the forces component along   
b
x and 

b
z depend on only the main rotor thrust 

while the force component along 
b
y depend on the both the main and  tail rotor thrust. For the forces generated from the tail rotor 

thrust , the force is only in the 
b
y. But the force due to gravitational acceleration  is along 

s
z direction and located in the 

spatial frame (SF). Therefore, the rotation matrix from SF to BF ( ) is needed [1]. So Final force equations are as follows 

 

            
                                                                                                                                                                                                                 (5) 

where =main rotor thrust 

 =tail rotor thrust 

 =longitudinal flapping angle 

  =lateral flapping angle 

There are three parts in deriving torque equations. They are torques caused by main rotor, tail rotor and drag on main rotor.  Torques 

caused by main rotor and tail rotor are derived from the equation (  . Drag on main rotor causes counter torque. Torque 

caused by tail rotor, 
b
M along  

b
y is zero [1].  

So, final torque equation is as follow; 

 
                                                                                                                                                                                                                  (6) 

where hm is the distance from COG to the main rotor along 
b
z axis. ht is the distance from COG to the tail rotor along 

b
z axis. lm is the 

distance from COG to the main rotor along 
b
x axis. lt is the distance from COG to the tail rotor along 

b
x axis. ym is the distance from 

COG to the main rotor along 
b
y axis.  

Using the above equations, force and torque equations are implemented in s function. After that, MATLAB SIMULINK model for 

rigid body dynamic is implemented using this s function. 
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Figure 5. MATLAB SIMULINK Model for Force and Torque Equations 

 

IV. DEVELOPMENT OF THRUST AND FLAPPING EQUATIONS 

The part of thrust and flapping equations consist of four control inputs (ulat.,ulong,ulong,uped). The outputs are thrusts caused by main 

rotor and tail rotor, and the flapping angles of the main rotor [1]. 

The main rotor thrust equation depends on induced velocity  and is calculated with the numerical method. The main rotor thrust 

equation is as follow:  

 

                                                                                                                                                                     (7) 

where  is the density of the air,  is the rotor angular rate,  is rotor radius, a is the constant lift curve slope,  is number of blades, 

 is chord of blade,  is the velocity of the main rotor blade and is the induced wind velocity,  is the velocity of the main rotor 

disc.  

From the torque equation, tail rotor thrust equation is derived by using yawing moment .  

                                                                                                                          (8)                                     

There are two parts to get lateral and longitudinal flapping angles because the input is fed not only directly to the main rotor but also 

to the main rotor through the control rotor. The inputs from the swash plate, , become  and   as lateral and 

longitudinal flapping angles. The gain is linked from the control rotor to the main rotor. The control rotor has flapping 

angles .The gain  is the mechanical linkage from the swash-plate to the main rotor. Therefore, the input from the 

swash-plate to the main rotor is obtained as follow: 

 

                           

where  are the cyclic-input’s contribution to the pitch of the blades. 

 Lateral and longitudinal flapping rates of the control rotor are as follow; 

 
                                                                              

                                                                                                                                                                                                                  (9)                                          

 
                                                                                                                                                                    (10) 

Using the above equations, the control rotor flapping equations are implemented in SIMULINK. 

 



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      690 

ISSN 2250-3153  

www.ijsrp.org 

 
Figure 6 . MATLAB SIMULINK Model for control rotor flapping Equations 

 

The main rotor flapping equations are 

 

 
                                                                                                                                                                                                                 (11) 

 

 
                                                             (12) 

The obtained thrust and flapping equations are implemented in s function. And then, MATLAB SIMULINK model for thrust and 

flapping equation part of top-down principle is implemented by using this s function. 

 
Figure 7. MATLAB SIMULINK Model for thrust and flapping Equations 
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Figure 8. System Flowchart 

V. SIMULATION RESULTS 

The Yahama R-50 helicopter has been implemented in SIMULINK MODEL. So the simulation results of the Euler angles, 

translational velocities, angular velocity and positions and flapping angles. Figure9,10,11,12, 13and 14  show the results of postions, 

Euler angles, angular velocities, translator velocities and flapping angles when the four inputs; ulat=-0.000001, 

 

ulon=-0.0000001,ucol=1 and  uped=1. 
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Figure 9.Position ‘

e
V’ 

(ulat=-0.000001,ulon=-0.0000001,ucol=1and  uped=1) 
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Figure 10. Euler angles 

(ulat=-0.000001,ulon=-0.0000001,ucol=1and  uped=1) 
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Figure 11. Translatory velocities ‘

b
V’ 

(ulat=-0.000001,ulon=-0.0000001,ucol=1and  uped=1) 
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Figure 12. Angular velocities ‘omega’ 

(ulat=-0.000001,ulon=-0.0000001,ucol=1and  uped=1) 
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Figure 13. Lateral flapping angle 

(ulat=-0.000001,ulon=-0.0000001,ucol=1and  uped=1) 
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Figure  14.Longitudinal flapping angle 

(ulat=-0.000001,ulon=-0.0000001,ucol=1and  uped=1) 

VI. STABILITY ANALYSIS 

Using the linearized model obtained previously, the model predictive controller was tuned manually to obtain the responses shown in 

Figure. By using these matrices with the Model Predictive Control Toolbox, Prediction horizon is set as 10, Control horizon is set as 3.  

In this case, unity weights on both outputs and zero weights on both inputs are used. (Default values). Figure 15 to 19 show the 

stability analysis for hovering stage of UAH.  

 

 

               
Figure 15. Linear and Angular Velocities Responses of Linearized R-50 Airframe when lateral control is used as input 
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Figure 16. Linear and Angular Velocities Responses of Linearized R-50 Airframe when longitudinal control is used as input 

 

              
Figure 17. Linear and Angular Velocities Responses of Linearized R-50 Airframe when collective control is as input 

 

              
Figure 18. Linear and Angular Velocities Responses of Linearized R-50 Airframe when pedal control is used as input 

 



International Journal of Scientific and Research Publications, Volume 4, Issue 5, May 2014      695 

ISSN 2250-3153  

www.ijsrp.org 

 
Figure 19. Comaprison Results for Extimated and Theoratical Response 

VII. CONCLUSION 

The nonlinear mathematical R-50 helicopter model is implemented in SIMULINK by using minimum–complexity helicopter 

simulation math model (MCHSMM). When the collective control input (ucol) and pedal control input (uped) is set positive, the lateral 

flapping angle ( ) and the longitudinal flapping angle ( ) become opposite due to the cross couplings  of the lateral and 

longitudinal blade flapping. Since the helicopter model is still as Bare air-frame, it is not stable. So the controller is needed to stable. If 

this R-50 helicopter model is used with the controller, the results will possible to obtain better than without controller.  
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Abstract- The overall objective with this paper is to evaluate a 

method for designing nonlinear controllers in aircrafts with 

concern in robustness against modeling insecurities and also to 

minimize the design effort. The later objective is of great 

importance since there exists, in the industry, an ambition to 

automatize the design for as far extend as possible. The nonlinear 

method, State Dependent Riccati Equation (SDRE), used in this 

work is a nonlinear version of classic LQ design and both are 

evaluated and compared for a few flying conditions. Also another 

nonlinear control method is tested. LQ and SDRE show equal 

performance during both looping and more complicated 

maneuvers, such as high angle of attack wind-vector roll. Further 

it is possible to automatize the LQ design as well as it is possible 

for SDRE. Still SDRE is preferable since it will always be 

somewhat more accurate than LQ. A Monte Carlo simulation is 

made on LQ and SDRE showing that the model is robust against 

relatively large modeling error of 40%. 

 

Index Terms- URAV, MATLAB, SIMULINK, Stability 

Analysis, Surveillance System 

 

I. INTRODUCTION 

N cmodern aircraft design it is vital to quickly be able to 

develop a controller that will give dynamics which are 

reasonably close to the desired dynamics in order to gain 

sufficient understanding of various aspects of the proposed 

aircraft concept. The main focus is normally on maneuver- and 

control properties, including handling qualities and actuator 

effectiveness, properties which are commonly appraised via 

simulations. To be able to design a controller at an early stage in 

an aircraft design is especially important in the design of modern 

fighters and unmanned aerial vehicles (UAVs) since such aircraft 

can be aerodynamically unstable, at certain speeds, in both pitch 

and yaw. This means that even basic maneuvering properties 

cannot be evaluated without the existence of a stabilizing 

controller. Aircraft dynamics are most often described (without 

concern of aero elastic effects) by Newton-Euler’s nonlinear 

rigid body equations, formulated in a vehicle fixed coordinate 

system. The forces and moments that act on the body, and which 

can be altered by the control surfaces, are nonlinear functions of 

the states in the equations of motion. This makes it natural to use 

nonlinear control theory in the design of controllers. Key aspects 

of concern are then stability, robustness and performance. In the 

present work we concentrate on these aspects for the State 

Dependent Riccati Equation (SDRE) nonlinear design method 

applied to a realistic model of an UAV is illustrated in Fig.1. 

LQ Controller
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Aerodynamic
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Motion 

Initial State 
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Fig.1. Proposed Block Diagram of UAV System. 

 

II. AIRCRAFT DYNAMICS 

       In modern aircraft design it is vital to quickly be able to 

develop a controller that will give dynamics which are 

reasonably close to the desired dynamics in order to gain 

sufficient understanding of various aspects of the proposed 

aircraft concept. The main focus is normally on maneuver- and 

control properties, including handling qualities and actuator 

effectiveness, properties which are commonly appraised via 

simulations. To be able to design a controller at an early stage in 

an aircraft design is especially important in the design of modern 

fighters and unmanned aerial vehicles (UAVs) since such aircraft 

can be aerodynamically unstable, at certain speeds, in both pitch 

and yaw. This means that even basic maneuvering properties 

cannot be evaluated without the existence of a stabilizing 

controller. 

       Aircraft dynamics are most often described (without concern 

of aero elastic effects) by Newton-Euler’s nonlinear rigid body 

equations, formulated in a vehicle fixed coordinate system. The 

forces and moments that act on the body, and which can be 

altered by the control surfaces, are nonlinear functions of the 

states in the equations of motion. This makes it natural to use 

nonlinear control theory in the design of controllers. Key aspects 

of concern are then stability, robustness and performance.  

       The Newton-Euler equations of motion for a rigid body are 

given by the equations for the rate of change of the linear and 

angular momentum, p and , respectively, commonly formulated 

around the center of mass (CoM) in an inertial coordinate system 

as 

ṗ= f ,                                                                                   (1) 

= m,                                                                                  (2) 

 

       where f and m denote the total external force and total 

external moment around CoM, respectively. If both sides of 

(2.1), (2.2) are expressed in terms of a Cartesian body-fixed 

coordinate system centered in CoM, they can be rewritten on the 

familiar form [3] 

F = V + m  + ω × mV,                                                      (3) 

M = ω + I  + ω × Iω,                                                          (4) 

I  
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where V =[u, v,w] 

T and ω =[p, q, r]  

 

       T are the velocity and angular velocity, respectively, F and 

M are the force and moment, respectively, and m and I are the 

mass and inertia matrix, respectively (all in body coordinates). If 

we assume that m and I both are constant then the Equation (3) 

and (4) reduce to 

m  = −ω × mV + F,                                                             (5) 

I  = −ω × Iω +M,                                                                (6) 

 

       which is the most often used form of the force and moment 

equations in flight mechanics. In our applications the sum F of 

external body forces is divided into gravitational and other 

external forces (aerodynamically and thrust) as F = Fg + Fe. The 

equations in (5) and (6) will be the basis for our modeling of the 

motion of the aircraft. 
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Fig.2. Definitions of the coordinate system and the 

aerodynamic angles 

 

       The aircraft is symmetric in the x, z-plane and the inertia 

cross products Ixy and Iyz are therefore zero. Further, Ixz is 

small in comparison with Ixx, Iyy and Izz and is therefore 

neglected. The matrix of inertia is therefore of the diagonal form 

 

 
 

       The aerodynamic angles α, angle of attack, and β, sideslip 

angle, are defined in terms of the x, y and z-components of the 

velocity V as  

 

u = V cosα cosβ, 

v = V sinβ, 

w = V sinα cosβ,      

                                         (8) 

 

       where V =√[u2 + v2 + w2] is the absolute velocity. In Fig.2 

the standard vehicle Cartesian coordinate system and the 

definitions of α and β are illustrated. The vector Fg of 

gravitational body forces is given by 

 

Fg =[−g sin θ, g cos θ sin φ, g cos θ cos φ]
T
 ,      (9) 

       where g is the gravitational acceleration constant and φ, θ are 

the Euler bank angle and pitch angle, respectively. If the vector 

Fe of other external forces (apart from gravity) are expressed as 

Fe =[X, Y,Z] 
T
 and the vector of external moments M as M 

=[L,M,N] 
T
 the force and moment equations (5) and (6) can be 

written in component form as 

 

 = vr − wq − g sin θ + X/m, 

 = wp − ur + g cos θ sin φ + Y/m, 

 = uq − vp + g cos θ cos φ + Z/m, 

 = qr(Iyy − Izz)/Ixx + L/Ixx, 

 = rp(Izz − Ixx)/Iyy +M/Iyy, 

=pq(Ixx−Iyy)/Izz+N/Izz.                                                    (10) 

 

       These six equations represent the standard six-degree of 

freedom (6DOF) model for aircraft dynamics used in the 

literature [3]. To complete the dynamical model of the aircraft, 

the dynamical relations also for the Euler angles and the inertial 

position are needed. The dynamical equations for the Euler 

angles φ, θ and ψ are given in terms of the body velocities and 

angular velocities as 

= p + q sin φ tan θ + r cos φ tan θ, 

 = q cos φ − r sin φ, 

=qsinθsecφ+rcosφsecθ,                                                     (11) 

 

       and the relations for the inertial position coordinates xe, ye 

and ze are 

e = u cosθ cos ψ + v(sinφ sinθ cosψ−cosφ cosψ) +w(cosφ sinθ 

cosψ + sinφ sinψ), 

e = u cosθsinψ + v(sinφ sinθ sinψ + cosφ cosψ) +w(cosφ sinθ 

sinψ + sinφ cosψ), 

e = −u sin θ + v sin φ cos θ + w cos φ cos θ.                      (12) 

 

       The derivatives of the Euler angles are found from geometric 

relations and the last three equations are a coordinate 

transformation from body coordinates frame to the earth 

coordinates [3]. The aerodynamical forces are most conveniently 

expressed in terms of the aerodynamical angles α, β and therefore 

it is convenient to represent the first three equations in (10) in 

terms of α, β. By solving for α, β in (.9), taking the time 

derivative and using (10) it can be obtained 

 

 
 

 
 

       Since the absolute velocity often varies on a somewhat 

slower timescale compared to the other variables, it is common 

to make the simplifying assumption that  

 =0,                                                                                     (14) 

 

       which also shall be done here. This completes our basic 

dynamical description of the aircraft motion. 
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       Modeling the URAV Aerodynamics using MATLAB 

       With the data above and by the help of using MATLAB, the 

A & B matrices were constructed.  In order to make a quick 

check for the output response using MATLAB, the following 

commands are executed to test the effect of applying 1 degree of 

collecting pitching for 5 seconds: 

 

t=0:0.01:5;  

de=1*pi/180*ones(size(t));  

[n1,d]=ss2tf(A,B,C,D,1);  

sys = tf(n1(2,:),d);  

lsim(sys,de,t); 

 

       The simulation shows a linear and continuous vertical 

acceleration to about 10m/s after 5 seconds.  The simulation 

shows clearly that the system is unstable and it produces 

diverging response.   

       The positive real parts of the eigenvalues which indicates the 

system is unstable.  The system needs a state feedback matrix K 

to ensure that the system is stable.  The matrix K will be obtained 

using the method of linear-quadratic (LQ) state-feedback 

regulator for continuous plant.    

 

 
Y=Qx 

 

       This can be easily solved for using the function (LQR) in 

MATLAB.  The Q matrix is chosen to be an identity matrix of 8-

by-8 in dimension: 

 

C = diag(ones(1,8));  

[K]= lqr (A,B,C,diag([1 1 1 1])); 

 

       Now all the real parts of the eigenvalues are negative which 

indicate a stable system.  To obtain the transfer function using 

MATLAB, the following commands were executed: 

 

[K]= lqr (A,B,Q,diag([1 1 1 1]))  

p=85;  

[n1,d]=ss2tf(A-B*K,B,p*C,D,1);  

[n2,d]=ss2tf(A-B*K,B,p*C,D,2);  

[n3,d]=ss2tf(A-B*K,B,p*C,D,3);  

[n4,d]=ss2tf(A-B*K,B,p*C,D,4);  

tf(n1(2,:),d)  

step(5*pi/180*n1(2,:),d) 

 

       The weighting factor (p) has been selected to be 85 after 

little iteration to produce the maximum vertical speed at a 

reasonable collective pitch angle.  The above commands will 

results of having 8 numerator equations for each of the 4 

tf(n1(2,:),d) will output the flight transfer inputs. 

 

III. TRANSFER FUNCTION EVALUATION 

       Non-dimensional stability and control derivatives estimated 

are shown in the following, and dimensional stability and control 

derivatives are calculated by the following equations. 

Lift coefficient, CL       0.2866 

Drag coefficient, CD                               0.0358 

Drag coefficient at zero lift, oDC
                           0.0311 

Lift curve slope of the horizontal tail, αLC
      4.1417 

Variation of drag coefficient with angle of attack, αDC
                                                                             

0.1370 

 

Variation of pitching moment coefficient with angle of attack,                         

αmC
  -1.0636 

Variation of lift coefficient with rate of change angle of attack, 

    1.5787 

Variation of pitching moment coefficient with rate of change  

angle of attack,     -4.6790   

Variation of lift coefficient with pitch rate, qLC
 3.9173 

Variation of pitching moment coefficient with pitch rate, qmC
 -

11.6918   

Variation of lift coefficient with elevator deflection, δeLC
 

0.4130 

Variation of pitching moment coefficient with elevator 

deflection, δemC
-1.2242 

Variation of drag coefficient with elevator deflection, δeDC
 

0.0650 

 

Sea level air density, ρ             = 0.002378 (slug.ft
-3

) 

Gravitational constant, g        = 32.174 (lb.ft
-2

) 

Weight, w                                   = m x g                              (15) 

Mass or pitching moment, m = 
g

w

 

                                                   = 
2ft.lb32.174

lb57.79


 

                                                   = 1.7962 (slugs) 

Dynamic pressure, Q        = 2

1

 ρuo
2  

                             

(16)     

                                          = (0.5) (0.002378 slug ft
-3

) (88 ft.s
-1

) 

                                               = 9.2076 (lb.ft
-2

) 

                              QS            = (9.2076 lb.ft
-2

) (22.38 ft
2
) 

                                                = 206.0661 (lb) 

                               QS c        = (206.0661 lb) (5.7 ft) 

                                               = 1174.5768 (ft.lb) 

                               c /2u0      = (5.7 ft) / (2 x 88 ft.s
-1

) 

                                               = 0.0324 (s) 

For u derivatives, 

Xu = - ( uDC
+ 2 oDC

) QS / (u0m)                              

(17)  

     = - [0.0 + 2(0.0311)] (206.0661 lb) / [(88 ft.s
-1

) (1.7962 

slugs)]     = -0.0933 (s
-1

) 
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Zu = - ( uLC
+ 2 0LC

) QS / (u0m)              

             (18) 

     = - [0.0 + 2(0.2866)] (206.0661 lb) / [(88 ft.s
-1

) (1.7962 

slugs)]     = - 0.7473 (s
-1

) 

Mu = 0  

For w derivatives, 

Xw = - ( DC
- 0LC

) QS / (u0m)                  

             (19) 

      = - (0.1370 – 0.2866) (206.0661 lb) / [(88 ft.s
-1

) (1.7962 

slugs)] 

      = 0.1950 (s
-1

) 

Zw = - ( LC
+ oDC

) QS / (u0m)              

              (20) 

     = - (4.1417 + 0.0311) (206.0661 lb) / [(88 ft.s
-1

) (1.7962 

slugs)] 

     = - 5.44 (s
-1

) 

Mw = αmC
QS c  / (u0Iy)              

                      (21) 

      = (-1.0636) (1174.5768 ft.lb) / [(88 ft.s
-1

) (13.21 slug.ft
2
)] 

      = - 1.0747 [1 / (ft.s)] 

For  derivatives, 

= 0 

= 0 

= 0u2

c

 QS c / (u0Iy)    

                       (22) 

       = (-4.6790) (0.0324 s) (1174.5768 ft.lb) / [ (88 ft.s
-1

) (13.21 

slug.ft
2
)] 

       = - 0.1531(ft
-1

) 

For q derivatives, 

Xq = 0 

Zq = 0 

Mq = qmC
0u2

c

 QS c / Iy               

               (23) 

      = (-11.6918) (0.0324 s) (1174.5768 ft.lb) / (13.21 slug.ft
2
) 

      = - 33.6684 (s
-1

) 

For δe  derivatives, 

QS/mCX
δeDδe 

     
                         (24) 

        = 0.0650 x (206.0661 lb) / (1.7962 slugs) 

        = 7.4570 (ft / s
2
) 

QS/mCZ
δeLδe 

     
                       (25) 

        = 0.4130 x (206.0661 lb) / (1.7962 slugs) 

        = 47.3807 (ft / s
2
) 


δemδe CM

 QS c / Iy     

                      (26) 

        = (-1.2242) (1174.5768 ft.lb) / (13.21 slug.ft
2
) 

        = -108.8506 (s
-2

) 

IV. SYSTEM FLOWCHART 

       The procedure will start from the translational and rotational 

dynamics and rotational equations of motion. There are certain 

assumptions made for the sake of simplifications. Based on the 

stability control system, the implementation of mathematical 

model and test for observer control system is developed. Fig.3 is 

the flowchart for conceptual design process. 

Start

URAV Paramters

Mathematical Modeling

Transfer Function Evaluation

Testing the Stability of 

URAV

Step Response, Impulse 

Response, Linear Response

End

 
Fig.3. System Flowchart 

 

V. CONTROLLER DESIGN USING SIMULINK 

       The observer controller design takes into consideration that 

not all states can be sensed and there for the addition of an 

observer is needed in the system. This addition requires an 

additional loop in the controller and a second loop gain, the 

observer gain, L. The observer gain design is theoretically 

independent of the controller feedback gain design (K). 

However, in this case the gain, L, was calculated by pole 

placement based on the closed loop poles of the controller system 

with the gain K. The best system performance was achieved by 

placing the observer gain poles to be equal to the negative of the 

smallest magnitude of the real component of the closed loop 

controller poles. 

 

 
Fig.4. SIMULINK Model for URAV with Controller Design 

http://ijsrp.org/
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VI. SIMULATION RESULTS FOR REGULATED OBSERVER 

CONTROLLER 

       Based on the theoretical background on the Global Hawk 

URAV, the SIMULINK model is to analyze the observer 

controller design. The simulation results are developed according 

to the thrust and velocity condition of Global Hawk URAV. The 

thrust saturation and elevator saturation are supported to 

investigate the observer controller response of Global Hawk 

URAV.  

       The regulated controller response for Global Hawk URAV is 

mentioned in Fig.5. The sample time for thrust and velocity noise 

are set to 0.02 for good situation. The yellow color response is 

the velocity response with its noise. According to this response, 

the Global Hawk URAV is met with the high performance 

situation for stability analysis. 

 

 
Fig.5. Regulated Controller Response for Global Hawk 

URAV 

 

       The controlled velocity response for  Global Hawk 

URAV is illustrated in Fig.6. The red color response and yellow 

color response for velocity effects are steady state condition at 

2000m/sec. The controlled thrust response for URAV is 

illustrated in Fig.7. The red color response for thrust effects are 

steady state condition at 2000m/sec. 

 
Fig.6. Controlled Velocity Response for URAV 

 

 
Fig.7. Controlled Thrust Response for URAV 

 

VII. CONCLUSION 

       The SIMULINK model for observer controller design for 

Global Hawk URAV has two main response curves to analyze 

the stability. They are thrust and velocity effects of Global Hawk 

URAV with respect to time. According to this SIMULINK 

model, the stability analysis is developed by two effects such as 

velocity and thrust effects. The operation of observer controller is 

to express with elevator and thrust force analysis. The response 

for stability analysis for observer controller is also implemented 

by utilizing the appropriate MATLAB codes. The details 

description is also expressed in Appendix. The design process 

and tools investigated in this thesis allow the designer to obtain 

the regulated observer controller, model the closed-loop 

plant/controller system, and evaluate the controller's performance 

using MATLAB. In order to implement the controller with the 

given system, the observer controller is the best choice. The 

performance of this design was very similar to the performance 

http://ijsrp.org/
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of the full state feedback controller. The velocity response has no 

overshoot. The pitch rate response was also very similar, except 

that it did not seem to settle out as quickly. Further analysis can 

be carried out to reduce the actuator saturation for the elevator 

rate by modifying the close loop feedback, K, in that system. 

Other than that actuator response, the observer controller design 

performed just as well as the full state feedback controller.  
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Abstract- This paper presents the design and construction of charge controller for wind energy source. The charge controller is a small 

prototype that is suitable to charge small battery. The maximum charging current of the charge controller is about 7 A. The charge 

controller is designed using PIC 16F877A microcontroller, liquid-crystal display (LCD), silicon-controlled rectifier (SCR), rectifier 

diodes and other electronic components. The SCR and rectifier diodes in conjunction with other components are used to charge the 

battery. The battery charging is controlled by the microcontroller circuit. The LCD module displays the status of the battery while it is 

charging. At the same time the voltage level of the battery is also displayed. The microcontroller controls the charging circuit and 

diverted the charging current to the diverted load if the battery is fully charged. The microcontroller also produces signal to the audible 

alarm circuit in the case of full charge battery. The simulation results are based on the ISIS software environments before 

implementing the hardware description. The experimental results for charge controller are also mentioned. 

 

    Index Terms- wind turbine, controller, smart campus, renewable energy, PIC. 

 

 

I. INTRODUCTION 

S the importance of environmental protection and sustainable growth increases, wind energy, a clean and renewable energy, 

attracts increasing attention. Wind   energy is one of the most economical forms of alternative energy available today. It can save 

the environment and make it cleaner for generations to come. This thesis is intended to emerge the charge controller for wind energy 

source.  A charge controller is an essential part for nearly all power systems that charge battery, whether the power source is solar, 

wind, hydro, fuel, or utility grid. The charge controller can control the voltage and regulates the charging of the batteries.  Its purpose 

is to keep the batteries properly fed and safe for the long term. The basic functions of a controller are quite simple. Charge controllers 

block the reverse current and prevent battery overcharge. Some charge controllers also prevent battery over discharge and protect from 

electrical overload. The controllers also display the status of the battery. The main components of the wind energy system are the wind 

turbine, the mechanical drive train, the generator, the power grid, and the controller. The wind turbine converts the kinetic energy of 

the wind into mechanical energy. The generator converts the mechanical energy into electrical energy. The controller is the “brain” of 

the system. It ensures that the whole system works as expected. The controller consists of two parts. The first part is the master 

controller. The second part is the generator controller. During the power optimization stage, the master controller adjusts the system 

rotation speed to keep the optimal tip speed ratio. The speed regulation works by controlling the power of the generator. During the 

wind power limitation range, the master controller regulates the pitch angle to limit the wind power utilization. The generator 

controller is in charge of accurately controlling the active power of the system.  The generator controller adopts the stator flux oriented 

vector control strategy. This thesis intends to propose and construct the charge controller portion of wind power system. The block 

diagram of the wind power system is shown in Figure 1.1. 

 

Wind

Drive 

Train
Generator

Controller

Power 

Grid

 
Figure 1. Block Diagram of Wind Power System 
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The charge controller for wind energy source is operated as: blocking reverse current, preventing overcharge, control set points vs. 

temperature and control set points vs. battery type.  In wind generator, the reverse current is controlled by using one kind of 

semiconductor diode. The diode used for blocking reverse current is called a “blocking diode”. The overcharging of the battery can be 

prevented by using pulse width modulation (PWM) controller.  The ideal set points for charge controllers depend on the types of the 

batteries.  Some controllers have a means to select the type of battery.   

II. PROPOSED CHARGE CONTROLLER 

The charge controller intended to design and implement in this research work is a small power charge controller. Figure 2.6 shows the 

block diagram of the charge controller. The charge controller is built around semiconductor switches (silicon controlled rectifier-SCR) 

rather the electromechanical switches (relays). The microcontroller is used to control the overcharging of the battery, to display the 

battery voltage continuously and to make audible alarm when the battery is fully charged. Firstly the battery is charged using high 

current through the SCR. When the battery almost reaches its full terminal voltage (full charge) high current charging is cut off and 

slow charging (trickle charging) is still done. At full charge condition the charging is totally cut out by the control of the 

microcontroller. The current coming from the wind turbine through the converter circuit is diverting to another load (e.g. lamp). By 

this means the overcharging of the battery is prevented. The constructed charge controller can charge the 12 V battery with up to 6 A 

of current. The amount of charging current can be increased by changing some components in the charge controller without any 

difficulty. 

Load

(Lamp)

Battery

Charger

AC To DC 

Converter

Voltage 

Sense 

Circuit

ADC Circuit

PIC 

Microcontroller

Power 

Supply

LCD Display

Alarm

From 

Wind

Turbine

 
Figure 2. The Block Diagram of the Charge Controller 

III. IMPLEMENTATION 

The operation of the charge controller circuit is explained in this section. The charge controller circuit will charge the 12 V battery 

until the battery gets its full terminal voltage. The charge controller changes from normal charging mode into the tickle charging mode 

when the full terminal voltage (full charge) of the battery is reached. In the tickle charging mode the battery is slowly charged. The 

charging of the battery is totally cut off by the control of microcontroller at the end. The battery full charge audible alarm is also 

activated when the battery is fully charged. Therefore the damage of the battery from the overcharging can be avoided. The 

components used in the circuit can withstand up to 6 A of charging current. This means that the power of the charge controller circuit 

used in this research work is 6A x 12V = 72 W. By changing some components used in the circuit, the charge controller circuit can be 

modified to charge the battery up to 300 A of charging current. Now it is the time to articulate the research work with ideas gathered 

in above steps by adopting any of below suitable approaches. 

At any time the voltage difference between the anode and the cathode of SCR1 is the instantaneous value of half sine wave and the 

voltage of the battery. When the battery voltage is low the voltage difference between the anode and cathode of SCR1 is high. On the 

other hand, the voltage difference between the anode and cathode of SCR1 will be low if the battery voltage is high. Therefore the 

battery voltage becomes when the battery is charged. In this condition, the voltage difference between the anode and cathode of SCR1 

tends to be low. This fact is the main idea of this charge controller circuit. The SCR controlled battery charger circuit is shown in 

Figure 3. 
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Figure 3. The SCR Controlled Battery Charger Circuit 

 

When the battery voltage is low the current flows into the gate terminal of SCR1 through resistor R5 and diode D7. Therefore the 

SCR1 will conduct heavily for every half wave cycles and charges the battery with large currents. The voltage of the battery is sensed 

(or detected) by the serially connected resistor R3 and the preset resistor PR2. The R3 and PR2 form voltage divider circuit. The PR2, 

in this circuit, can be considered as two resistors: PR2 (u) and PR2 (l).  

Therefore   PR2 = PR2 (u) + PR2 (l) 

The total resistance RT above the center tap of PR2 is 

     RT = R3 + PR2 (u) 

The voltage develops at the center tap of the preset PR2 (VPR2(l) ) can be calculated using the voltage divider equation: 

VPR2(l) = ( PR2 (l) / RT + PR2 (l) ) VBattery  

VPR2(l) = ( PR2 (l) / R3 + PR2 ) VBattery  

The center tap of the preset resistor PR2 is connected to the cathode of the zener diode ZD1. The zener voltage of ZD1 is 11 V/1W. 

The anode of the ZD1 is connected to the gate of SCR2. The SCR2 does not conduct if the voltage Vc develops at the center tap of the 

PR2 is less than the zener voltage.  

If the battery voltage becomes high due to the charging current the voltage Vc will also high. If Vc becomes higher than the zener 

voltage, the SCR2 will conduct for every half wave cycles. The conduction of SCR2 will start at 90 degree of the positive half cycle. 

In the other word, it is the position for the largest charging current for the battery by the SCR1. Therefore large charging current is 

shunt to the power resistors R5, R6 and SCR2.  

In this condition SCR2 is conduct early than the SCR1. The voltage drop across the anode and cathode terminal of SCR2 will reduce 

when the SCR2 is conducts heavily. Therefore the voltage between R5 and R6 becomes low and it makes the diode D7 reverse biased. 

This causes the gate current of SCR1 stop. And therefore the conduction of SCR1 is stop. Therefore the charging of the battery 

through SCR1 is stop.  

The voltage between the anode and cathode of the SCR2 is approximately zero voltage when the SCR2 is heavily conducted. In this 

condition the voltage at the junction of resistors R5 and R6 can be calculated by assuming the peak voltage of the rectifier output to be 

about 16 V (VP  = 16 V) as follows: 

The voltage at the junction   =   ( R6 / R5 + R6) VP 

             =   ( 47 /  47  + 47) 16 V 

             =    8 V  

The voltage is fed to the gate of the SCR1 via diode D7. The voltage is much lower than the cathode voltage of SCR1. Therefore 

SCR1 is not conduct in this condition. The power ratings of the resistors R5 and R6 are 2 W respectively. They are chosen to 

withstand the current passing through the heavily conducted SCR2.  

Although there is no charging current to the battery through the SCR1 there is another charging current path to the battery. This is the 

path formed by the diode D5, the resistor R1 and the preset resistor PR1. This is actually  the slow charging current path (or trickle 

charging). This prevents the battery from the overcharging.  

The amount of slow charging current can be set by adjusting the preset resistor PR1. Similarly the full terminal voltage of the battery 

can be set by adjusting the preset resistor PR2. The full terminal voltage for a 12 V battery is about 14.5 V 

The port B pin (RB1) is configured as digital output pin. The RB1 normally produces logic ’0’ level while the battery is charging. The 

RB1 will produce logic ’1’ when the full terminal voltage of the battery is get. The RB1 output pin is connected to the base of the 

transistor TR1 through the current limiting resistor R. The emitter of the transistor is connected to the ground. The collector is 

connected to the positive terminal of the battery through the relay coil. It is shown in Figure 4.4. The transistor is OFF when the RB1 
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pin is at logic ’0’ state. This is the charging state of the battery. In this state there is no current passing through the relay coil. So that 

the relay switch is in the normally closed condition. As can be seen in circuit diagram, Figure 4, the normally closed switch of the 

relay is connected between the diode rectifier output and charge control SCR circuit. In this condition the relay coil do not activate. 

The relay will stay in this state until the full terminal voltage of the battery is arrived. At full terminal voltage the RB1 pin of the 

microcontroller will produce logic ’1’ state. The voltage between the base-emitter junction of the transistor in forward bias condition 

is about VBE = 0.7V.  

LOAD
TR1 R2

D6

12V

BATTERY

RELAY

C1013

1N4002

10KΩ

From

 Rectifier

Circuit

To Charge Control 

SCR Circuit

RB1

 

Figure 4. The Relay Circuit for Charging and Load Diversion 

The relay coil needs several mA of current to activate. And the current gain of the transistor is about 100. It is assumed that the relay 

coil requires 40 mA to activate, the value of the base current limiting resistor can be calculated as follows: 

Relay coil current = Collector current = IC = 40 mA 

The base current IB of the transistor TR1 can be calculated using the equation: 

IC  =  hFE IB 

IB = IC / hFE 

IB = 40 mA / 100 = 0.4 mA 

The voltage drop across R2 can be calculated as follows: 

V(R2) = 5 V - VBE 

V(R2) = 5 V – 0.7 V = 4.3 V 

The resistance of R2 can be calculated as follows: 

R2 = V(R2) / IB = 4.3 V / 4 mA ≈ 10kΩ  

The current IC is enough to drive the relay coil. Therefore the transistor is ON and the current is passing to the collector-emitter 

junction of the transistor through the relay coil. Therefore the relay is activated and relay switch is connected to the normally open 

connection. The load (lamp) is connected between the normally open terminal and ground. Therefore the current from the diode 

rectifier will pass through the load to the ground. The current path from the rectifier to the SCR charge controller is cut out. The 

battery will not be charged any more for this condition. This arrangement of the circuit prevents the battery from the over charging. 

The audible alarm circuit is controlled by the port B pin (RB1). It is shown in Figure.5. The RB1 pin is connected with the base of 

transistor TR2 through the current limiting resistor. While the battery is charging the RB1 pin output is logic ’0’ state and  transistor 

TR2 is OFF. Therefore the buzzer is not activated in this condition. The RB1 output is logic ’1’ state if the battery voltage  reaches its 

full terminal voltage (full charge). The transistor TR2 is turn ON. The buzzer produces audible alarm.  
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Figure.5. The Audible Alarm Circuit 

The buzzer requires about 40 mA of current to activate. The current gain of the transistor is about 100. The value of the base current 

limiting resistor can be calculated as follows: 

Collector current = IC = 40 mA 

The base current IB of the transistor TR2 can be calculated using the equation: 

IC  =  hFE IB 

IB = IC / hFE 

IB = 40 mA / 100 = 0.4 mA 

The voltage drop across R9 can be calculated as follows: 

V(R9) = 5 V - VBE 

V(R9) = 5 V – 0.7 V = 4.3 V 

The resistance of R9 can be calculated as follows: 

R9 = V(R9) / IB = 4.3 V / 4 mA ≈ 10kΩ  

The current IC is enough to drive the buzzer. Therefore the current is passing from the + 5 V supply to the ground through the buzzer 

and collector and emitter junction of the transistor TR2. Thus the audible alarm is activated when the battery is fully charged. 

The flow chart of the charge controller is shown in Fig. 4.9. At the start of the program, the I/O port directions of the microcontroller 

are set. The full charge voltage of the battery is assigned and stored in the memory of the microcontroller as Vbf. 

                                                                          
Start
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Battery Charging

Is Vbc >= Vbf  ?  

Stop

No

Yes

Set Port Direction

Set ADC Input

Display
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Figure 6. The Flow Chart Diagram of the Charge Controller 
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The ADC section of the microcontroller is enabled and RA0 pin is assigned as the ADC input pin. The resolution of the ADC is set at 

10 bits and the reference voltage for the ADC is assigned as +5V. Then the PIC microcontroller pins, used to send control and data 

signals to the LCD module, are defined according to the PIC BASIC PRO compiler specifications.  

In this paper, 4-bit mode is used to display data and message on the LCD module. The upper line of the 16×2 lines LCD module 

displays the message "Battery Voltage". The charging battery voltage, Vbc at RA0 is checked by the program. The battery voltage is 

displayed on the lower line as "- - - V". And then the battery voltage is compared with the battery full charge voltage. If the battery 

voltage is less than the full charge voltage the battery charging is going on. On the other hand, if the battery voltage is equal to or 

greater than the full charge voltage, the charging of the battery is completely stopped. Then the lower line of the LCD will display 

“Full Charge”. The program waits about 1s and then loop back to the start of the voltage comparison statement.  

The program source code for the PIC microcontroller is developed in Micro Code Studio (IDE). The software is configured to work 

together with PIC BASIC PRO complier software and EPICWIN programmer software. Therefore all steps of software routines, 

editing the source code, compiling the source code into Hex file and programming the Hex file into microcontroller's flash memory 

can be done in Micro Code Studio software. The programmer hardware used for this paper is EPIC Plus programmer board from 

micro Engineering Labs Inc. EPIC Plus is a low-cost programmer with an 18-pin socket on the device. The programmer is connected 

to the parallel part (the printer port) of a PC using a 25-way DB 25 type cable 

IV. SIMULATION RESULTS 

At first, the charge controller circuit is simulated using Proteus software. The schematic diagram of the main components of 

the charge controller circuit including the microcontroller circuit is drawn in the ISIS software and then run the simulator program. A 

screenshot of the ISIS schematic capture and interactive simulation environment is shown in Figure 7.  

 

 
Figure 7. The ISIS Screenshot of the Charge Controller Circuit 

 

The simulated result of the program for the charging and full charge conditions are shown in Figure 8 and Figure 8, respectively. 
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Figure 8 Screenshot of Charging Condition 
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Figure 9  Screenshot of Full Charge Condition 

V. EXPERIMENTAL RESULTS OF THE CHARGE CONTROLLER  

At first the charge controller is firstly tested with the wind power generator. The wind power generator with blade diameter of 2m can 

produce an electrical average power output of about 50 W in the wind speed of about 10 miles per hour. But the wind speed is hanging 
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with time and whether conditions. Sometimes it is calm and there is no power output from the wind power generator. Therefore it is 

not convenient to test the charge controller with the electrical power produced by the wind power generator for every time.  

The charge controller is tested with the step-down AC transformer with the same power rating as the wind power generator in the 

place of the AC generator of the wind electric power generator. The battery can be charged according to the charge controller. The 

charging current of the battery is limited to the maximum of 6A. The presets used in the circuit are adjusted to fulfill the requirements 

stated in the previous chapters. The LCD module displays the messages about the voltage of the battery for every second while it is 

charging. Figures 10, 11 and 12 show the photos of the complete circuit of the charge controller for charging stage. The first line of 

the LCD module displays the message “BATTERY VOLTAGE” and the second line displays the battery voltage. 

 
Figure 10. Photo of the Charge Controller in the Charging Stage (9V) 

 

 
Figure 11. Photo of the Charge Controller in the Charging Stage (10V) 
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Figure 12. Photo of the Charge Controller in the Charging Stage (12V) 

 

There are two paths for the battery charging stage. The first one is through the SCR1. It is the main charging path for the battery. The 

large current of about 6A is allowed for fast charging. The second one is through the diode D5, resistor R1 and preset resistor PR1. 

This is the slow charging path and the charging current depends on the values of resistor and preset resistor. When the battery is 

almost fully charged the SCR1 is cut off and there is no charging from this path. But there is still slow charging from the second path. 

The charging current is totally cut off when the battery is fully charged. The electrical power delivers from the transformer is diverted 

to the load (light bulb in this research). The photo of the LCD screen for the fully charged condition is shown in Figure 12. The first 

line of LCD module displays “BATTERY VOLTAGE”. The second line displays the message “FULL CHARGE”. Photo of the 

complete circuit board for the fully charged stage is shown in Figure 13. 

 

                                                                    
Figure 13. Photo of the Complete Circuit Board for the Fully Charged Stage 
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The charging time for the 100AH battery using this charge controller will be about 20 hours for fully charged if enough electrical 

power is obtained from the source (wind energy). The advantage of using the charge controller is to protect the battery from over 

charging. The constructed charge controller can perform the battery charging and protection from the over charging. The charge 

controller will also make audible alarm if the battery is fully charged. As a future research, the charge controller can be designed to 

withstand higher charging current by using appropriate electronic components. 

VI. CONCLUSION 

The charge controller in the present circuit can control maximum charging current of about 7 A. It is not large enough to charge 

battery with large ampere hour rating (e.g. 120 AH, 150 AH). The charging time for large battery will take more than ten hours. It 

takes a long time to charge the battery. So it is not practical to use this type of charge controller for large battery. Therefore, the 

current rating of the charge controller must be increased to be suitable for real world applications.  The charge controller operation is 

based on the semiconductor device (SCR). The current rating of the SCR used in the circuit is about 8 A. Therefore, the charging 

current cannot exceed the limiting current value of the SCR. The electronic components used in the charge controller are chosen to 

reduce costs and to experiment easily. The constructed charge controller is intended to demonstrate the charging and over charge 

control circuits with the help of microcontroller. Therefore, some modifications must be made to be useful practically. 
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Abstract- The study examined the chemical composition of fresh, 

sundried tender leaves and husks of cowpea  (Vigna 

unguiculata).  The tender leaves and husks were parboiled and 

sundried. Proximate, micronutrient, phytochemical and 

antinutrient compositions were determined using standard 

procedures. Dried leaves had higher protein content than those of 

fresh leaves (FL) and dried husks (HU). Dried leaves (DL) and 

husks had lower fat content than the control (1.31 and 0.75 vs 

9.10% (p<0.05). Sun drying increased the ash in both the DL and 

HU. Carbohydrate increased more the in HU than in the DL. The 

micronutrients in both DL and HU were reduced by sun drying. 

Tannins, saponins, flavonoids and polyphenols were decreased in 

the processed samples. Antinutrients were low. Haemaglutinin a 

food toxicant had slight increases. Cowpea leaves and husks have 

high nutrient potentials to justify the cultivation, processing, 

consumption and diversification. 

 

Index Terms- Cowpea ,leaves, husks, composition , 

phytochemical 

I. INTRODUCTION 

he scarcity of documented information on the nutrient 

potentials of most of the foods consumed in Nigeria has 

precipitated ineffectiveness of nutrition education programmes to 

meet the nutrient needs of a vast segment of the Nigerian 

population. This led to wrong choices of foods, low nutrients 

intake and delay in embracing food diversification. The 

knowledge of effect of processing on chemical composition of 

foods is imperative for optimizing nutrient interaction during 

handling and processing of our local food materials (Ibok et al., 

2008). 

      Nutrients in fruits and vegetables do more than preventing 

diseases such as beriberi or rickets.  Certain vitamins or their 

precursors, such as ascorbate, beta-carotene as well as 

polyphenols are powerful antioxidants (Consumer Report on 

Health, 1998). Antioxidants prevent molecular damage and fend 

off many diseases and muscular degeneration (Islam et al., 

2002). 

      Cowpea is one of the most important tropical dual-purpose 

legumes. It is used as leafy vegetable, grain, as fresh cut-and-

carry foliage and for hay and silage. Cowpea has much 

variability within the species. The species studied in this report is 

a local species with coiled pods called Adengee in Tiv, of Benue 

State, Nigeria. The fresh seeds are greenish and golden brown 

when dried. They are relatively small in size as compared with 

common black eyed pea. This crop is used at all stages of growth 

as a vegetable crop. The tender green leaves are an important 

food source in Tiv communities in Benue of State, Nigeria. The 

green leaves serve as an ingredient in egusi (melon) soup as 

spinach is used in egusi soup. The leaves are blanched and sun 

dried for preparation of egusi soups all year round. The immature 

pods are boiled and the seeds are eaten as vegetable. The husks 

are sun-dried and prepared as egusi soup. The objective of this 

study was to determine and compare the chemical composition of 

fresh and processed cowpea tender leaves and husks. 

 

II. MATERIALS AND METHODS 

Materials 

      Cowpea leaves and husks were collected from a local the 

family farm 40 days after planting.  

Processing of material. 

      Processing of cowpea of leaves and husks.  Fresh tender 

leaves (forty days old) of cowpea were plucked at 4-7cm from 

the tip of the plant into baskets for processing. The plucked 

tender leaves were sorted, washed, drained and then divided into 

two portions. One portion was packaged in polythene bag, 

labeled and stored in a refrigerator (10
o
C ) for analysis. The 

second portion was parboiled for five minutes, drained, sundried 

(36±2
o
C) for 5days, packaged in a polythene, labeled and stored 

prior to analysis. The fresh pods (two to three months old) were 

plucked from a local farm, sorted, washed in cold water, and then 

boiled for 30 minutes in an aluminum pot, drained and cooled. 

The seeds were separated from the husk manually. The husks 

were washed in cold water, sundried (36±2
o
C) for 5 days 

packaged, labeled and stored prior analysis. 

 

Chemical analyses 

      Proximate (Protein, moisture, fat, fibre, ash and 

carbohydrate), some minerals, vitamins, phytochemicals, 

antioxidants and antinutrients of the fresh, parboiled, sundried 

leaves, and husks  were determined in triplicates. Moisture was 

determined using the AOAC, (1990) procedure. Protein content 

were determined using Hach (1990) method. Fat was determined 

with petroleum ether (B.P 40-60 
0
C) using Tecator Soxtec 

apparatus as described by  the AOAC, (1995) method. The ash 

and crude fibre contents were determined by the AOAC (1995) 

procedures. The carbohydrate content was obtained by difference 

(100-% protein, , fat, ash, crude fibre and moisture).  

      Mineral determination: Calcium (Ca), iodine (I), iron (Fe) 

and zinc (Zn) contents were determined using atomic absorption 

spectrophotometer after ashing of the samples ( IITA,(2002). 

 Vitamins: The beta carotene (retinol) content of the samples was 

determined using spectrophotometric method based on UV 

inactivation as described by International Vitamin A 

T  
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Consultative Group (IVACG, 1982).Vitamin C was determined 

using the procedure described by AOAC (2005).  

      Phytochemical composition: Flavonoids were determined by 

the method of Salchi et al, (1992). Saponins were determined as 

described by Sharva et al,(1964).  

      Anti nutrient composition: Oxalate was determined by 

titration method of Salchi et al, (1992).  

 

Statistical analysis 

      The data from the triplicate determinations were analysed 

using  analysis of variance (Steel and Torrie, 1980). Means 

where significantly different were separated by Least significant 

deference (LSD) test.  Significance was accepted at P<0.05. 

 

III. RESULTS AND DISCUSSION 

      Proximate composition of cowpea tender leaves and husks 

Table 1 shows the proximate composition of processed tender 

leaves and husks of cowpea. The protein content of the leaves 

and husks varied from 13.95 to 39.24%.The dried leaves had 

significantly higher (P<0.05 protein content than those of the 

fresh leaves and husks.  The higher  protein (39.24%) content of 

the dried tender leaves was due to concentration effect. Ahenkora 

et al. (1998) reported 27.1 to 34.7% (dry weight basis) protein 

for cowpea grown in Ghana. Imungi and Potter (1983) using 

cowpea from Kenya grown for their leaves as vegetable obtained 

protein values that ranged from 32.8 to 34.3%. In addition, 

Mwandi et al. (2008) studied the nutrients and anti-nutrients 

content of raw and sundried sweet potato leaves and reported 

crude protein content that varied from 26.37 to 37.06% (dry 

weight baiss).The value obtained in this was comparable to those 

reported previously. 

      The fat content of the fresh leaves (9.00%) was higher 

(P<0.05) than that of the DL and HU. Vegetables generally have 

low fat content to maintain the cell wall integrity. Mamiro et al. 

(2011) reported improved varieties of cowpea leaves have high 

fat content ranging from 8 to 11.2% as compared to the local 

varieties (5.4%). Oguntona (1998) reported that, fat content for 

green leafy vegetables scarcely exceeds 1.0%.  

      The decreases in fat content due to drying might be 

associated with loss of some volatile compounds.  Mamiro et al. 

(2011) reported that the improved varieties of cowpea leaves 

have high fat content ranging from 8 to 11.2% as compared that 

of to the local varieties (5.4%), however, Oguntona (1998) 

observed that, fat value for green leafy vegetables scarcely 

exceeds 1.0%.  

      The ash content of the leaves and husks varied, values ranged 

from 4.80 to 14.80 %. Ash value increased due to loss of 

moisture by sun drying in the dried leaves and husks samples 

relative to the fresh leaves (P<0.05). Parboiling with sundrying 

decreased fibre in dried leaves and the husks as against the fresh 

leaves (P<0.05). Fibre has beneficial effects on blood cholesterol. 

It aids prevention of bowel disease. In diabetics, fibre improves 

glucose tolerance (Ashaye, 2010). However, high crude fibre of 

some legumes inhibits absorption of some minerals, such as, 

calcium (Chikwendu, 2007). 

      Carbohydrate value was affected by treatments. The dried 

husks (53.99) had much higher value carbohydrate content than 

the fresh and dried leaves. The higher carbohydrate value 

(53.99%) for dried husks was due to its lower moisture, high 

fibre and low fat contents. This value agreed with Ohler et al. 

(1996) who reported 36 to 56% carbohydrate in some cowpea 

varieties with varying foliage age. High carbohydrate value for 

dried husks suggests that dried husks could supply more energy 

in diets than the leaves. Bubenhein et al.(1990) documented that, 

low fat, high complex carbohydrate and moderate protein  are 

characteristics of edible portion that is suitable for vegetarian diet 

in a space-deployed bio-generative life support system. These 

qualities make cowpea a candidate crop for controlled ecological 

life support systems (CELSS) (Ahenkora et al., 1998; Bubenhein, 

et al., 1990). 

 

Table 1: Proximate composition of processed tender leaves and husks of cowpea (dry weight)  

Sample     Protein(%)        Fat(%)         Ash(%)           Fibre(%)       Carbohydrate(%) 

  

FL  21.98
b
±0.01     9.00

 a
 ±0.01        4.80

 c
±0.01       25.11

a
 ±0.01     39.11

a
 ±0.01 

DL        39.24
 a
±0.02    1.31

 b
 ±0.01        14.80

a
±0.03     14.26

c
 ±0.04      30.39

b
±0.04 

HU               13.95
 c
±0.01     0.78

 c
±0.68         10.86

b
±0.01      20.42

 a
 ±0.03     53.9

 c
± 0.03  

 

FL= fresh leaves, DL= Dried leaves, HU= Husks of cowpea .Means ± SEM of three determinations 

Values at the same vertical column with different superscripts were significantly different (P<0.05). 

 

Mineral composition of cowpea tender leaves and husks 

      The mineral and vitamin composition of processed tender 

leaves and husks of cowpea is shown in Table 2. Iron (Fe) value 

for fresh leaves was significantly (P<0.05) higher in fresh leaves 

relative to those based on dried samples. The values were fairly 

higher in fresh and dried leaves Fe (77.29 and 7.50mg) than the 

husks (0.94mg). The differences in Fe was significant (P<0.05). 

The higher (77.29mg)(Table 2) in fresh leaves was not a surprise. 

It is known that some micronutrients are much more available in 

fresh than in dry form (Udofia, 2005; Wachap, 2005). These 

workers observed that, many fresh fruits and vegetables from 

Akwa Ibom and Taraba States, Nigeria contain more Fe than 

dried samples. The lower Fe for husks (0.94mg) (Table 2) meant 

that cowpea husks are poor sources of Fe. 

      Zinc levels differed. The fresh leaves had 12.91mg which 

was significantly higher (P<0.05) than those of sundried leaves 

and husks (1.66 and 1.95mg, respectively).  

      The iodine values in both samples differed. The value for the 

fresh leaves was 519.47 µg, which was higher (P<0.05) relative 

to those for sundried leaves and husks. Parboiling and sundrying 

reduced iodine in both samples. Fresh samples had much more 

Ca (39.87), phosphorus (383.20), vitamin C, (59.24) and beta 

carotene (RE)(9.10RE/100g).The higher concentrations of Zinc, 

calcium, iodine, beta carotene (RE)  and ascorbate in fresh 
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cowpea leaves further buttressed the point that, fresh vegetables 

contain more micronutrients than their dried forms( Table 2). The 

fair levels of iron and ascorbate is desirable. This is because 

ascorbate could interact with iron to improve its absorption and 

utilization when the leaves are consumed as component of a diet 

(Achinekwu, 1998). Iron is important for its antioxidant effect, 

production of red blood cell, oxygen transportation and the 

functioning of many enzymes. Nnam and Onyeke (2003) worked 

on red and yellow sorrel and observed that ascorbate is a very 

powerful antioxidant and very good iron enhancer. 

      The decrease in all the micronutrients in drid leaves and 

husks of cowpea (Table 2) were contrary to results of Asante, 

Adu-dapaah and Acheampong (2010). They observed that, fresh 

cowpea leaves had 265mg calcium and 65mg phosphorus, 

respectively. Calcium and phosphorus are required for building 

healthy bones. The Ca/ P ratio is essential for calcium fixation in 

human body. This makes these vegetables essential for children, 

pregnant women and the elderly. 

      The slight β -carotene decreases in leaves and husks after 

parboiling and sundrying (9.10RE to 0.25 and 0.03RE) might be 

due to evaporation of volatile compounds. Mosha et al. (1996) 

observed a similar fact that traditional sundrying of cowpea 

leaves led to severe losses of pro vitamin A. Ohler et al. (1996) 

reported that, raw leaves are high in carotene and folacin. About 

80% of these vitamins might be lost during cooking.  

      The appreciable levels of zinc and iodine in cowpea leaves 

and husks are very important in human nutrition (Table 2). FAO 

(1997) reported that, iodine in plant foods depends on its level in 

food and its availability in the soil. Zinc is vital in the enzyme 

system, formation of bone tissues, healing of wounds and sores 

as well as production of proteins. It protects the skin and 

improves resistance to infections. 

 

Table 2: Mcronutrient composition of processed tender leaves and husks of cowpea per    100g (dry weight  (  

 

Sample Iron(mg) Zinc(mg)    Calcium (mg)     Iodine(µg)     Phosphorus 
(mg) 

β-carotene 
(RE)   

Vitamin 
C(mg) 

FL 77.29
a
±0.01 12.91

a
±0.04   39.87

 a
±0.01   519.47

a
±0.01   383.20

a
±0.03     9.10

a
 ±0.01   59.24

a
±0.01  

DL 7.50
b
±0.00   1.66

b
±0.01    1.40

b
±0.01      136.35

b
±0.01    135.60

b
±0.01     0.25

b
±0.00     1.39

b
±0.01 

HU 0.94
c
±0.01   1.95

c
±0.01 0.25

c
±0.00 90.34

c
±0.01       97.39

c
±0.05       0.03

c
±0.00     0.59

c
 ±0.01 

 

FL= fresh leaves, DL= Dried leaves, HU= Husks of cowpea. Means ± SEM of three determinations 

Values at the same vertical column with different superscripts were significantly different (P<0.05). 

 

Phytochemical  content of cowpea tender leaves and husks 

      The higher levels of tannins, saponins and polyphenols have 

some health implications (Table 3). Formally, these 

phytochemicals were known as antinutrients. They inhibit 

absorption and bioavailability of nutrients.  For example, phytate 

reacts with metals to form insoluble phytate-metal complexes 

(Nnam and Onyeke, 2003).  Recent information depicts that 

tannins and saponnins have the capability to lower serum 

cholesterol and fight cancers in low concentrations in the body 

(Whitney and Rolfes, 2005). Drying reduced flavonoids in fresh 

leaves from 26.72 to 3.77% more than five times the original 

value (26.72%) (Table 3). Fresh leaves had significantly high 

flavonoids than dried leaves and husks (26.72 vs. 3.77 and 

1.13%, each).The decrease in flavonoids in dried leaves and 

husks was probably due to heat. Processing may decrease or 

completely remove flavonoids. They are heat stable but may 

leach into cooking water (Grodner and Anderson, 2005). Fresh 

leaves had higher polyphenol (32.56mg) relative to those of 

sundried leaves and husks (32.56 vs. 9.55 and 9.05mg, each) The 

appreciable levels of polyphenols (9.05 to 32.56mg/100g) and 

tannins ( 2.75 to 4.12mg) showed that this vegetable has non-

nutritive substances (phytochemicals) that might have disease 

fighting properties. 

 

 

Table 3: Phytochemical composition of processed tender leaves and husks of cowpea per 100g٭ 

Sample              Tannins               Saponins                   Flavonoids                       Polyphenols      

                (mg)                    (mg)        (% )                                   (mg)         

FL                       4.12
 a
                0.23

 a
                              26.72

 a
                              32.56

 a
  

DL                      2.75
 c
                0.06

 c
       3.77

 b
      9.55

 b
  

HU                     3.05
b
                 0.14

 b
        1.13

 c
      9.05

 c
  

 

 FL= fresh leaves, DL= Dried leaves, HU= Cowpea Husks. Means ± SD of three determinations 

Values in the same vertical column with different superscripts were significantly different (P<0.05). 

 

      Antinutrient and food toxicant content of cowpea tender 

leaves and husks 

      Parboiling and sundrying increased haemaglutinin in both 

leaves and husks .Value for dried leaves much higher than those 

of fresh leaves and dried husks (5.91 vs.4.86 and 4.99Hu/mg). 

There was a significant difference among samples(P<0.05).The 

higher levels of haemaglutinin in dried leaves and husks (Table 

4) strongly suggests that fresh leaves  could be better consumed 

to avoid high consumption of this food toxicant higher in dried 

leaves and husks. Sundrying caused decreases in oxalate in 

leaves and husks (4.59 to 1.42 and 1.58mg). The decrease was 

much more in leaves as against husk (1.42 vs. 1.58mg). Phytate 

was decreased in dried leaves and husks from 5.99 to 2.90 and 

4.04mg. The decrease was much more in dried leaves (2.90mg). 
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Fresh leaves had the highest value (5.99mg). Drying caused 

3.09mg decrease in dried leaves (5.99-2.90mg).There was a 

significant difference in all samples (P<0.05). However, the 

levels of phytate, oxalate and haemaglutinin were within safety 

levels. The zinc: phytate ratio was between 4.95 in fresh leaves 

and 8.8 for dried leaves and 8.27 for dried husks, respectively. 

Wucher and Brown (2000) reported that the zinc phytate ratio of 

<5 produces good zinc bio-availability. However, values between 

5-15 produces moderate zinc bioavailability and values above 15 

precipitates poor zinc bioavailability in the body. 

 

Table 4:  Anti nutrient composition of processed tender leaves 

and husks of cowpea per 100g 

 

Sample Phytate (mg) Oxalate (%) Heamaglutinin  
(Hu/g) 

FL 5.99
 a

 ±0.01                    4.59
 a

±0.00 4.86
 c
 ±0.01 

DL 2.90
 c
 ±0.01                    1.42

 c
 0.01                       5.91

a
 ±0.01 

HU 4.04
 b

 ±0.01                   1.58
 b

 0.01                        4.99
b
 ±0.01 

 

      FL= fresh leaves, DL= Dried leaves, HU= Husks of cowpea.   

Means ± SD of three determinations 

      Values at the same vertical column with different superscripts 

were significantly different (P<0.05). 

    

      As judged by the results, the vegetative parts of cowpea 

(leaves and husks) have promising nutritional attributes. 

Comparisons with other leafy vegetables (sweet potato edible 

leaves) indicate good potential for processing to increase dry 

matter. The low levels of antinutrients and food toxicant contents 

are of nutritional importance. This is because the presence of 

antinutrients reduce bioavailability of nutrients. The consumption 

of these vegetative parts of cowpea (leaves and husks) may serve 

as good sources of nutrients for vegetarians, school children, 

pregnant women and adults. 
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       Abstract- This paper investigates the optimum dispersion mapping for 40Gbps WDM system. The paper shows the performance 

of five channel WDM system with the channel spacing of 100GHz (0.8nm) by using non-zero dispersion shifted fiber (NZDSF) and 

dispersion compensation fiber (DCF). In addition it reveals both pre-compensation and residual dispersion per span can develop the 

performance. The modulation format used is RZ with 33% duty cycle. The optimum dispersion mappings for different channel 

numbers are discussed with different residual dispersions. By applying the optimum dispersion mapping, the impairments in the 

system can be minimized effectively .The analysis is done with OptiSystem software.  

  

    Index Terms- cross-phase modulation (XPM), dispersion compensation fiber (DCF), non-zero dispersion fiber (NZDSF), 

wavelength division multiplexing (WDM), residual dispersion 

 

I. INTRODUCTION 

he demand is growing to transmit the optical signals with high speed and to get the longer distance efficiently in order to fulfill 

today’s requirements. The main impairment in the optical transmission link which may encounter is dispersion. This is due to the 

different frequency (wavelength) components contained in signals can have different propagation speeds so they reach the destination 

at different times. As a result, the pulse of signal is broadened and the received signal is distorted which is called dispersion because of 

the index variations rely on the wavelength. In WDM links, there is another degradation known as nonlinear effects. In this paper, the 

cross-phase modulation (XPM) effect is only considered. Cross phase modulation (XPM) appears as an optical signal’s intensity 

variation which can cause Kerr effect and the phase modulation of other signals cooperating in the same fiber. There are many way to 

minimize transmission impairments. Dispersion compensation and management can be divided as: dispersion compensation fiber 

(DCF), chirped Bragg gratings (FBG) and high-order mode (HOM) fiber.  Studies have shown different dispersion mapping in WDM 

systems and single channel ones. The optimal dispersion mapping in 10Gbps WDM system with SSMF has been analyzed [1].  There 

are also studies by using pre-compensation, post-compensation and symmetric compensation [2-3]. Some paper used different 

modulation formats within the same system [4].There are also researches with different fibers to compare different results during the 

same system configuration [5]. Among them to increase system performance dispersion mapping is needed to employ. It is easy and 

compatible to install. By making optimum dispersion mapping, pre-compensation and residual dispersion per span can suppress the 

impairments. This paper examines the performance of center channel (1550 nm) by optimizing dispersion mapping schemes. Non-zero 

dispersion shifted fiber (NZDSF) with typical dispersion of 4.5ps/nm.km is used as transmission fiber and dispersion compensation 

fiber, and EDFA are applied in the span for simulation. Dispersion mapping for WDM system is more difficult than that of single 

channel system due to XPM.    

II. SYSTEM MODELLING AND DESCRIPTION OF DISPERSION MAPPING 

A.     Basic Principle of Dispersion Mapping 
 

 

 

      

 

 

 

 

 

 

 

 

 

Figure. 1 Basic Principle of Dispersion Mapping. 
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   Dispersion mapping (dispersion management) is a method of eliminating dispersion of the system by implying two different 

fiber which have opposite dispersion values (negative and positive). When the signal is transmitted into the fiber, the distortion 

appears due to dispersion and nonlinear effects of the fiber. So the degraded signal must be done to maintain the original signal. To 

minimize the signal distortion, the fibers must have opposite dispersion values. By applying this method, dispersion can be eliminated 

sufficiently.  

 

B.     Residual Dispersion 
           The residual dispersion does not support the system performance normally. But nonlinear effect (XPM) in WDM system can  

be mitigated by applying residual dispersion because it  will occur the delay between the signal pulses. According to the result, when 

the time slots of the signals are different, the XPM effect decreases. Therefore, residual dispersion in WDM system can increase the 

system performance. The net residual dispersion per span can be calculated by the following- 

 

                                                  NRDPS =LNZDSFDNZDSF+LDCFDDCF                 (1) 

         

where LNZDSF is the length of NZDSF, LDCF is the length of DCF for all span, DNZDSF is the NZDSF dispersion and DDCF is the 

DCF dispersion. 

III. SIMULATION OF DISPERSION MAPPING IN WDM SYSTEM 

   A.    System configuration of the proposed system 

 

 

 

 

 

 

  

 

 

 

 

 

 

 
Figure. 2 Block diagram of the proposed system. 

 

    Figure. 2 shows the system configuration of the optimized dispersion mapping scheme for WDM system. This paper analyzes five 

40Gbps RZ channels with 33% duty cycle are modulated by Mach-Zehnder modulators. These channels are multiplexed with 

wavelength division multiplexer (MUX). The wavelengths of the channels are between 1548.4nm and 1551.6nm and the channel 

spacing of 100GHz (0.8nm). The span consists of inline dispersion compensation fiber (DCF), non-zero dispersion shifted fiber 

(NZDSF) and an erbium-doped fiber amplifier (EDFA), the span number is 10. The dimensions used in this proposed system: 

LNZDSF=100km, DNZDSF=4.5ps/nm.km, α=0.21dB/km and γ=1.32/W/km. The loss is not considered in the inline DCF, pre-

compensation and post-compensation. The inline EDFA is set to be 21dB gain to recover the loss. The total dispersion of the link is 

exactly eliminated at the receiver end. The center signal is obtained by using the optical Gaussian band-pass filter with a bandwidth of 

80GHz. A fifth order optical receiver with 30GHz bandwidth is applied. The system performance is defined in terms of pre-

compensation required to obtain a 10-9 BER.  

 

B. Simulation Results and Discussion          

      Figure. 3 illustrates simulation setup for the optimized dispersion mapping scheme for five channel WDM system by using 

OptiSystem software. By applying residual dispersion of Dres=0, 10, 20, 30 and 40ps/nm per span, different dispersion mappings are 

investigated. The impairments in the system are calculated by using the BER versus different pre-compensation. In a single channel 

system, dispersion mapping can be performed easily as cross phase modulation (XPM) effect does not exist. The signal degradation in 

WDM system is worse than that of a single channel transmission link since the impact of XPM occurs. To make the comparisons, the 

simulation is carried out with the systems made up of the channel number of single, three and five as shown in figure. 4. The inline 

residual dispersion can increase the impairments without optimizing with pre-compensation. So there are the same results for residual 

dispersions. The impairments can be suppressed effectively by introducing pre-compensation and residual dispersion. The system 
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performance is better when residual dispersion is increased. But the system performance difference is very small for Dres=30 and 40. 

The system suffers more degradation at large residual dispersion but the better BER is obtained due to residual dispersion increases as 

shown in figure. 5. In the proposed paper, the impairments are canceled by inline residual dispersion. 

 

                          
 

Fig. 3 Simulation setup for the optimized dispersion mapping of five channel WDM system. 

 

 

                                                

                                                                                                                         

 

                                                                 

                      

Figure. 4 The waveforms of the system (a) Input signal (b) Output of 1channel system                                                                                        

(c) Output of 3 channel system and  (d) Output of 5 channel system . 
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Figure . 5 BER curve of dispersion mapping (a) 1 channel (b) 3 channel and (c) 5 channel. 

 

 

IV. CONCLUSION 

     The optimum dispersion mapping for 40Gbps RZ WDM systems which is affected by cross phase modulation (XPM) have 

investigated. Residual dispersion per span and pre-compensation can minimize the distortion. By conducting an optimum dispersion 

mapping, the impairment can be suppressed effectively. From the simulation results, the system performance will improve with more 

residual dispersion per span.  
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    Abstract- R.K Narayan and C.F Ramuz are two writers 

belonging to two countries known for their pluralistic natures: 

linguistic, ethnic and religious. In this form of diversity we see 

the simultaneous valorization of a cosmopolitan tendency as well 

as of the regional specificities. Such a situation that seems to be 

positive for society proves to be problematic in literature as 

universal and regional specificities begin opposing each other. A 

writer’s work is faced with the dilemma of being termed either as 

regional literature or world literature. The former is considered to 

be inferior to the latter. It is this dichotomy that is faced by R.K 

Narayan and C.F Ramuz. In this study we will investigate the 

theoretical framework, if any exists, forming the basis of such a 

categorization; the objective being, the determination of the 

factors that decide whether an author should be considered as a 

regional or a universal writer. 

 

    Index Terms- emotions, metaphysical dimension, novelistic 

space, realism, regional literature, universal literature. 

 

I. INTRODUCTION 

As the title of my study suggests, we will focus on two key 

terms: regional and universal. These two terms generally refer 

to two political and geographical spaces. However, when used in 

the context of literature, these two spaces oppose each other; 

regional literature is seen as being inferior to universal or world 

literature. In the present study we will analyze this dichotomy in 

the light of the novelistic spaces of two writers namely, R.K 

Narayan and C.F Ramuz. Both these authors face the 

consequences of the regional/universal duality. 

There are various elements common to R.K Narayan and C.F 

Ramuz. First and foremost, both these authors are 

contemporaries, belonging to two countries – India and 

Switzerland – characterized by linguistic, religious and ethnic 

plurality. This diversity is proof, on the one hand, of the 

cosmopolitan nature of Indian and Swiss societies and on the 

other hand, of the importance accorded to the existence of 

regional identities. While C.F Ramuz stories are rooted in the 

Swiss rural countryside of the Canton of Vaud, R.K Narayan 

paints an Indian universe, more particularly, a south Indian 

village life. Furthermore, both the writers evoke universal and 

timeless themes in their stories like love, death, old age etc. 

Finally, both Narayan and Ramuz have received mixed reviews 

on their works from literary critics, which makes it difficult to 

ascertain whether they are regional or universal writers. 

Narayan has been subject to an uncertain and ambiguous 

evaluation from his occidental critics. While on the one hand, his 

writing has been received in the international literary circuit as 

belonging to “World Literature”, on the other hand, his critics 

lament the absence of an accurate, almost journalistic, account of 

the Indian historic landscape in his books. 

In the case of Ramuz, on the one hand he is celebrated at the 

National scale as the Swiss national author. This, however, is a 

title that the author refuses to accept, since for Ramuz 

“Switzerland does not exist”, as according to him, the country is 

a collection of entities without any real unity (Moser-Verrey, 

1992). On the other hand, his work is relegated, by certain critics, 

to the ranks of regional literature since the author evokes a rural 

world where his characters are mainly farmers. His critics see 

Ramuz’s novelistic space as a closed space that does not envision 

a holistic world view. As a result, despite the author’s continuous 

efforts to accord a cosmic dimension to his local space, his 

novels are, at the very outset, associated with regionalism. 

We are therefore faced with a difficult paradox in the way both 

these authors are perceived by their critics. Although Narayan’s 

work is considered to be a part of World Literature, there is a 

strong attempt to identify local, regional or national elements in 

his novels. On the contrary, Ramuz, who aspires to attain a 

universal dimension through his novels, is categorized as a 

regionalist. Thus, both the authors directly or indirectly confront 

the persistent “regional/universal” dichotomy. In light of this 

dilemma, the following problem comes to the forefront in the 

form of two questions: 

1. How can a novel portray regional elements and still be 

considered as being part of World/Universal Literature? 

2. Given the fact that a regional element is composed of 

form and content, what kind of content has the virtue of 

aligning with the universal perspective? 

 

II. RESEARCH ELABORATION 

   We commence our study with the understanding that a 

literature is not universal, at the very outset; it becomes so during 

the course of its reception. It is a way of reading and perceiving a 

culture. This perception can be divided into two positions or two 

view points. The first optic is one in which we consider that a 

literary work brings in a new vision, opens a new window to a 

world of new interpretations. This further enriches the idea of 

plurality, given the fact that plurality is nothing but a collection 

of specificities and singularities of nations and of peoples. 

Plurality gives us a complete and wholesome picture of 

humanity. A reading of this nature gives the reader a sense of 

multiple-belonging and allows him to submerge cultural 

differences. The second position is ethnologic which views a 

certain people as the insular “other”, geographically and 

culturally different, who needs to be observed, studied and 

discovered. This approach, possibly effective in scientific 

studies, becomes problematic in literature, especially when one is 

required to study a “local” element from a universal perspective. 
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It is in such cases that the “local” or “regional” aspect becomes a 

problem. 

First, let us consider R. K Narayan’s writings. Narayan was 

witness to the decolonization of India. However, his novels do 

not contain descriptions or direct references to this painful 

episode of Indian history. Many of his western critics lament this 

absence, so much so that his novels suffered a cold reception in 

many western countries. The position of his critics vis-a-vis 

Narayan’s novels highlights the difficult rapport that exists 

between literature and history. Going by his critics, Narayan’s 

writing should contribute and enrich the study of a particular 

history and of a particular civilization, that of India. A similar 

trend exists in the case of Francophone Studies. In this 

perspective, Claire Riffard –specialist of Malagasy Francophone 

Literature- declares: [..] contrary to French literature, the study of 

Francophone literatures has been and is still superposed by a 

study of civilizations, as though these literatures are more 

valuable due to their ethnological importance rather than their 

literary merits. As a result, the literary aspect is undermined for 

the benefit of information. (Riffard, 2006)  

It is therefore clear that the critics want Narayan’s novels to bear 

testimony to a particular reality, that of India’s painful transition 

to becoming an independent nation of which Narayan himself 

was a witness. However in his novels, one goes through a 

completely different experience: a parapsychic experience. 

Symbolic of his style, this experience is a marvelous mix of 

irony, fantasy and the metaphysical element that is fused into the 

real dimension. Such a unique vision however disturbs the critics 

since the writer leaves the real objective dimension and slips into 

a subjective space. T.D Brunton comments on this shift operated 

by Narayan when he states: “When the vein of fantasy 

predominates, his writing slips into escapism and triviality.” 

(Brunton, 1968) 

In The English Teacher, Narayan highlights the autobiographical 

character of the novel and discards all other explanation. He goes 

on to lament the reaction of his reviewers who failed to 

understand his aesthetical experiment in the novel: The writer 

declares: “The English Teacher is all about my life with Rajam. 

The concluding chapters of the book were concerned with the 

psychic experiments, and the English critics predictably lashed 

them out. “Of course”, Narayan said gleefully, the reviewers did 

not realize that the whole story was autobiographical – that I 

myself had been a witness to the experiment. But what’s the 

use?” (Narayan, 1962). In his comment, Narayan points out the 

manner in which his experiments as a writer were misunderstood 

in the west. His writing is realist but it does not correspond to the 

classical realism of the west. Here we have an author who 

describes an ordinary and everyday Indian space and adds to this 

reality an element of fantasy and the metaphysical. Narayan’s 

portrait of an ordinary Indian life that one normally calls “trivial 

and fragmented” stands as a stark contrast to the obscure and 

exotic India depicted in E.M Foster’s A passage to India.  

A similar situation is confronted by C.-F Ramuz. His writing is 

realist in so far as he depicts the simple lives of the simple people 

of the Swiss Cantons of Vaud and Valais. His characters are 

mainly farmers, artisans, winegrowers and shepherds. On the 

other hand, unlike realist writers, including Flaubert, who 

“dislike the realities that they write about”, for Ramuz, the 

beauty and grandeur of life exists in the ordinary. He does not 

reduce his characters to the status of banal and insignificant 

beings. On the contrary, it is through the customs and habits of 

ordinary life that his characters become extraordinary beings, 

capable of achieving extraordinary feats; so much so that they 

can be likened to the heroes of Racine’s plays. 

The deeper Ramuz delves into the material world in order to 

portray a concrete and loyal picture of the real external world, the 

deeper he penetrates into a second reality whose unintelligible 

boundaries are perceptible only to human senses. It is said that 

Ramuz interrogates man in a phenomenological manner, in a way 

that all his descriptions speak of the mystery of the human 

condition without ever naming or describing the mystery.  

Based on our understanding of their novelistic spaces we can 

state that both Narayan and Ramuz are realist writers however 

their realisms cannot be categorized under the conventional form 

of literary realism. Furthermore, the dimensions of the so-called 

conventional literary realism are broadened due to the intrusion 

of a second reality i.e., a metaphysical element in the novelistic 

space. Their novelistic spaces are home to two types of 

complementary realities. On the one hand, their novels represent 

an immediate reality wherein an object is described exactly as it 

is perceived by the author. On the other hand, their novelistic 

spaces are open to perspectives of a new order of reality: a 

second reality that is obscure since it is exists beneath the visible 

denotative reality. This second reality deals with various 

unexplained aspects of the human condition such as fate, the 

power of imagination and belief, birth and death etc. While this 

dimension manifests itself in man’s everyday life, its presence is 

not perceptible to human intelligence. In their novels such a 

reality can only be perceived by human senses. 

Furthermore, Narayan like Ramuz, evokes a local space that 

however cannot be identified on the map. While Narayan creates 

an imaginary Indian village called “Malgudi”, Ramuz uses the 

Swiss cantons of Vaud and Valais as the backdrop for his novels, 

without providing any definite information on their locations. 

Moreover it is almost impossible to place his novels in a specific 

period of history that accords a certain timelessness to his art. 

This dual dissolution of space and time renders eternal their 

fictive worlds and at the same time, it singles out their literary 

visions. Ramuz defends his aesthetic position by stating that it is 

the inherent desire of all man especially of the author to become 

eternal. We are therefore bound to inquire if Narayan and Ramuz 

seek to conceal ethnological information within or behind an 

imaginary world so as to discourage critics from using their 

writings as documents to study a civilization. Their fictive worlds 

evoke an authentic local space while very skillfully evading any 

precise reference that might contribute to promoting an 

ethnological study at the cost of a literary reading. Thus, these 

novels talk of man’s complex situation, giving an exact picture of 

the human condition but at the same time they steer clear of the 

journalistic vision. 

One must admit that in the case of Narayan, the other no longer 

feels like a stranger. Despite the few Indian terms and references, 

the non-Indian reader never feels disoriented. Graham Greene 

confirms this sense of familiarity in Narayan’s works when he 

states: “Narayan wakes in me a spring of gratitude, for he has 

offered me a second home. Without him I could never have 

known what it is like to be an Indian.” (Greene, 2003) This 

impression of a “second home” is the exact feeling one gets 
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when reading Ramuz’s novels. Ramuz calls this impression the 

“superior resemblance”. (Ramuz, 1967) The feeling of a “second 

home” or that of a “superior resemblance” is experienced when 

the reader is able to perceive and capture the emotion 

communicated by the author. According to Ramuz, all the 

elements of nature, including man, are nothing but receptacles of 

emotions. These emotions are universal and the goal of art is not 

only to lead man to the discovery of these emotions, but also to 

help communicate them to others. In this vein he declares: “Let’s 

consider that art, born out of emotion, leads to emotion and its 

prime form of action is communicating emotion”. (Ramuz, 1970) 

A work of art is immediately perceived, understood and 

experienced only when sentiments and emotions are represented 

with utmost fidelity. It is this very honest representation of 

emotion that constitutes the originality of both our authors; thus 

rendering their realism unique. Art can only communicate with 

the ordinary man who is in touch with his emotions. In doing so, 

man elevates into a cosmic being as he begins communicating 

with his emotions that are also universal. He transcends the 

barriers of race, colour and nationality, which in the words of 

Ramuz are “mere external differences”. 

Narayan’s novels, like those of Ramuzs’, represent emotions that 

are most common place. These emotions are universal as they are 

experienced by the common man living in very different life 

conditions irrespective of their geographies. Most often than not, 

it is only the toponym or the anthroponym that brings in a slight 

change in tone and decor. Let’s take for example Narayan’s 

novel Swami and Friends which evokes the “familiarity” that 

Graham Greene talks about: “It was Monday morning. 

Swaminathan was reluctant to open his eyes. He considered 

Monday especially unpleasant in the calendar. After the delicious 

freedom of Saturday and Sunday, it was difficult to get into the 

Monday mood of work and discipline. He shuddered at the very 

thought of school: that dismal yellow building: the fire-eyed 

Vedanayagam, his class-teacher; and the head master with his 

thin long cane...” (Narayan, 1934). 

Now let’s examine a passage from Ramuz’s novel Aimé Pache, 

Peintre Vaudois, where we can find a similar feeling of 

“familiarity” or of a “superior resemblance”: “The stretch of land 

looked strange. It looked like an old piece of clothing made by 

joining bits of green and brown clothes, stitched together with a 

thick grey thread making networks of roads along the cloth, 

embroidered in certain places accentuating the laces shaped like 

trees that were shaded on top and looked they were stained by 

water.” (Ramuz, 1911) 

Ramuz compares the landscape that stretches in front of his eyes 

to an “old piece of cloth”. The spectacle which at first seemed 

strange to him, eventually acquires a familiar form. Each element 

of nature no matter how irregular such as the roads, the different 

colours, the trees, the hill slopes, the shadows etc., is represented 

with the help of different parts of an old piece of used cloth. 

Ramuz brings the natural landscape to his personal dimension by 

using an image that is known to him. Thereafter, the “strange 

land” begins to acquire a familiar dimension as it is compared to 

an object belonging to man’s everyday life, “an old piece of 

cloth”. It is an object that one can not only see but also touch and 

feel. It is also possible to assign a sensation, a smell and a weight 

to this object. The feeling aroused in the reader when reading 

about the “strange stretch of land” will be an emotion that is 

personal and universal at the same time. This emotion is 

endowed with components that accord a tangible dimension to it.  

Furthermore, the choice of themes plays an important role in the 

selection of emotions to be represented. Keeping in mind this 

perspective Ramuz declares : “Life, love, death, primitive things, 

things that are present everywhere and have existed forever. For 

these elements (whether African, Chinese, Australian or Swiss) 

to make an impression, they have to be experienced in an 

immediate and local situation and space, perceived by the senses 

so that they are immediately understandable and profoundly lived 

and accepted”(Ramuz, 1967).  

 

III. CONCLUSION AND FINDINGS 

The use of universal themes coincides with its representation in a 

specific region immediately understandable and immediately 

lived. This does not however imply a deterritorialization or a 

homogenization of local traditions. On the contrary, it suggests 

an immersion into a known, local and native real space in order 

to perceive and process sensations and emotions directly without 

any intermediaries. According to this perspective, one attains the 

universal only through the local or the regional. Ramuz defends 

this position when he states: “People have always accused me of 

being narrow minded because I have always sought to represent a 

very small regional space [..] However this local space for me is 

only the launch pad of a trampoline which lets me soar high up 

and come back, only to rise up again...” (Ramuz, 1970). 

In Narayan’s and Ramuz’s novels, it is this regional space, the 

elementary object and the ordinary daily life that contain the 

source of the Universal. I would like to conclude this study by 

first presenting a summary of our findings: 

- Choosing between a sense of belonging to multiple cultures and a 

sense of insularity becomes an ethical question rather than an 

aesthetic one. In order to encourage this optic, Narayan and 

Ramuz make aesthetic choices that are in tune with their creative 

instincts: they create fictive regional spaces, they are preoccupied 

with the ordinary man and a system of life that belong to the 

local dimension. There is also an intrusion of a metaphysical 

dimension in their unique novelistic spaces. These aesthetical 

decisions give us the following two results: 

a. We get a portrait of the human condition that is 

captured in an extremely specific regional space. 

b. The reader begins to appreciate the literary value of 

their novels rather than focus on collecting information about a 

certain culture. 

- The representation of such a unique form of reality 

coinciding with the metaphysical dimension gives the author the 

opportunity to broaden the dimensions of classical literary 

realism.  

It is important to highlight the aesthetic way in which Narayan 

and Ramuz confront the regional/universal dichotomy. The 

object (whether it is a region, the people, the elements of nature 

etc.) is the form. The form is regional or local or native. This 

form contains a substance. It is the substance that is universal. It 

is the work of the author to render the reader sensitive to the 

local form so that he can easily penetrate into the regional and 

have access to the substance that it contains. It is therefore 

through the regional that one can attain the universal. In this vein 

Ramuz declares: « What I seek is the intensity, the one that 
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resides within”. (Ramuz, 1970) The following quotation by 

Ramuz resumes the question that we have tried to answer in this 

paper: 

“What would Aeschylus have done if he were born in 1878, 

somewhere in my country, the canton of Vaud? Being Aeschylus 

would he have written the Persians? ” (Ramuz 1970). 
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Abstract- Essential hypertension is sustained high blood pressure 

not attributable to a single cause but reflecting the interaction of 

multiple genetic and environmental influences. Dermatoglyphic 

involves the study of epidermal ridges present on the surface of 

palms, finger, soles and toes while cheiloscopy is the study of the 

grooves or furrows present on the vermilion border of the human 

lips. Finger and lip prints are known useful genetic markers in 

some congenital and clinical diseases; as such this study was 

aimed at determining the association between fingerprint and lip 

print patterns in hypertensive patients. The present study was 

carried out with hypertensive patients attending the outpatient 

clinic of Ahmadu Bello University Teaching Hospital (ABUTH), 

Zaria and was compared with a control group with normal blood 

pressure. The subjects were 118 clinically diagnosed patients 

with hypertension and 126 subjects who were normotensives 

with no family history of hypertension. The digital 

dermatoglyphic patterns were studied using method of Cummins 

while the lip prints were identified and classified according to 

method of Suzuki and Tsuchihashi. The prints were analyzed and 

results from obtained showed significant association between 

fingerprint patterns and hypertension in female subjects 

(p<0.001). The fingerprint patterns of male subjects did not show 

association with hypertension. The lip print patterns of both male 

and female subjects showed association with hypertension 

(p<0.001). In conclusion, the present study indicates association 

between finger and lip print pattern with hypertension in females 

subjects. While for the males there is no association between 

fingerprint patterns hypertension, but the lip print pattern showed 

association with hypertension. 

 

Index Terms- association, cheiloscopy, dermatoglyphics, 

hypertension. 

 

I. INTRODUCTION 

ermatoglyphics has proved to be a very important tool used 

for identification of many gene-linked abnormalities or 

diseases. Same can also be said of Lip prints which as 

dermatoglyphics are unique to individuals, and has been shown 

to be a useful genetic markers in some congenital and clinical 

diseases. Genetic predisposition is one of the known risk factors 

associated with diseases, and studies have been previously done 

to establish the relation between dermatoglyphic pattern and 

cardiovascular diseases. The science of dermatoglyphics involves 

the study of epidermal ridges present on the surface of palms, 

finger, soles and toes (Cummins and Midlo, 1961).  The 

fingerprints develop in relation to the volar pads which are fully 

formed by the 16
th

 week of intrauterine life and environmental 

factors affect them.  Lip prints are normal lines and fissures in 

the form of wrinkles and grooves present in the zone of transition 

of human lip, between the inner labial mucosa and outer skin, 

examination of which is known as cheiloscopy. It is unique for 

individuals, as is finger prints. Hypertension is one of the most 

common diseases in the world affecting an estimated 20 percent 

of adult population and it is associated with high risk of 

morbidity and mortality. It is a condition with genetic influence. 

It is defined as sustained high blood pressure not attributable to 

single cause but reflecting the interaction of multiple genetic and 

environmental influences, such that siblings of hypertensive 

parent or parents stand a higher chance of developing 

hypertension in later life (Neal and Dan, 2004). 

 

II. MATERIALS AND METHODS 

       Ethical approval was obtained and informed consent also 

obtained from the subjects. A questionnaire which included 

patients’ biodata such as name, sex, age, marital status, tribe, 

disease condition and occupation was handed to the 

correspondents to fill. Cummin’s method was used for the 

fingerprints; which include the use of an ink pad. In this method, 

the subjects were asked to wash and dry their hands to avoid 

contamination. After that, the 10 fingers were pressed upon a 

stamp pad and impressed on a white duplicating paper; subjects 

were asked to roll their finger pads from one side of the nail to 

another to allow for better clarity of the impressions. This was 

then screened with the aid of a magnifying lens (x5) and the 

loop; arch and whorl fingerprint patterns on each finger were 

noted and documented based on the ridges and furrows 

(Cummins et al., 1961). 

 

III. LIP PRINT COLLECTION 

The patients were made to sit in a relaxed position; after cleaning 

the lips, the prints were taken by placing a microscopic glass 

slide in a single motion evenly on the lips of each subject. This 

was then developed by dusting fine carbon black powder with an 

ostrich brush and preserved with a cello tape which was then 

D 
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studied using a magnifying lens (Suzuki et al., 1970). Because 

most lips contain more than one type of pattern, the lips were 

divided into four quadrants.  Each quadrant is studied and the 

various types of lip prints are recorded.  Each quadrant is read 

from the center of the lip outward toward the corner of the lip.  

The upper and lower lips are divided through the center by an 

imaginary vertical line, thus producing left and right upper and 

lower quadrants.  The patterns in each quadrant were then 

analyzed and classified according to Suzuki and Tsuchihashi 

(Suzuki et al., 1974, Tsuchihashi,  (1974a,b).  

 

IV. RESULTS AND DISCUSSION 

       The fingerprint and lip print patterns was studied in 118 

clinically diagnosed patients with hypertension and 126 subjects 

who were normotensives served as the control group and the 

following results were drawn using the Chi –square (x
2
) test and 

this showed differences in percentages and frequencies in 

distribution of print patterns between patients with hypertension 

and normal subjects and the differences were statistically 

significant (p<0.05). This indicated association between the print 

patterns and hypertension. 

 

Table 1; Association between fingerprint pattern on the left 

hand of hypertensive and normotensive male. 

 

 Loop Whorl Arch 

Normotensive 247 (65%) 103 (27.10%) 30 (7.90%) 

Hypertensive 36 (63.45%) 13 (25.64%) 6 (10.91%) 

X
2 
= 0.745,  df = 2,   p = 0.69,  p> 0.05 

 

Where x
2
 = Chi-square value, df= degree of freedom 

 

       This table shows a higher loop occurrence in both groups 

with the normotensive (65%) having a higher value than that of 

the hypertensive (63.45%) followed by that of the whorl which 

was also higher in the normotensive (27.10%) than in the 

hypertensive (25.64%) and the arch which has a higher frequency 

in the hypertensive (10.91%) than in the normotensive (7.90%).  

 

Table 2; Association between the fingerprint pattern on the 

right hand of hypertensive and normotensive male 

 

 Loop Whorl Arch 

Normotensive 246 (64.74%) 114 (30.20%) 20 (5.26%) 

Hypertensive 39 (70.91%) 13 (23.64%) 3 (5.45%) 

X
2
 = 0.95, df = 2, p = 0.62, p> 0.05 

 

       In this case also, loop value was predominant with the 

hypertensive (70.91%) having a higher value than that of the 

normotensive (64.74%) but the whorl of the normotensive 

(30.20%) was significantly higher than that of the hypertensive 

(23.64%) and the was higher in the hypertensive with 5.45% than 

in the normotensive with 5.26%.  

 

 

 

 

Table 3; Association between the fingerprint pattern left 

hand of hypertensive and normotensive female 

 

 Loop Whorl Arch 

Normotensive 153 (61.2%) 52 (20.8%) 45 (18%) 

Hypertensive 364 (68.04%) 150 (23.04%) 21 (3.93%) 

X
2
 =44.8, df =2, p = 0.000000000184, p< 0.05 

 

       In this table, there was a significantly higher loop pattern in 

the hypertensive (68.04%) than in the normotensive (61.2%) and 

the whorl pattern was also higher in the hypertensive (23.04%) 

than in the normotensive (20.8%) and the arch pattern had a 

higher frequency in the normotensive (18%) than in the 

hypertensive (3.93%).  

 

Table 4; Association between the fingerprint pattern on the 

right hand of hypertensive and normotensive female 

 

 Loop  Whorl Arch 

Normotensive 160 (64%) 53 (21.2%) 37 (14.8%) 

Hypertensive 375 

(70.09%) 

137 

(25.61%) 

23(4.30%) 

X
2 
= 26.88, df = 2, p = 0.00000145, p< 0.05 

 

       Table 3 shows a higher frequency of loop fingerprint pattern 

which was significantly higher in the hypertensive (70.90%) than 

in the normotensive (64%). This was also true for the whorl 

fingerprint pattern which was also higher in the hypertensive 

(25.61%) than in the normotensive (21.2%) but in the arch 

pattern, the frequency of the normotensive (14.8%) was higher in 

the hypertensive (4.30%).  

 

Table 5; Association between fingerprint pattern on the left 

hand of hypertensive and normotensive for both male and 

female (overall left hand) 

 

 Loop  Whorl  Arch  

Normotensive  400 (63.49%) 155 (24.60%) 75 (11.90%) 

Hypertensive  400 (67.79%) 163 (27.62%) 27 (4.57%) 

X
2
 = 21.50, df = 2, p = 0.0000214, p< 0.05 

 

       On the above table, the frequency of loop fingerprint was 

significantly higher in the hypertensive (67.79%) than in the 

normotensive (63.49%). This was also true for the whorl pattern 

with the frequency in the hypertensive as 27.62% and that of the 

normotensive as 24.60%.  However, the frequency of the arch 

pattern was significantly higher in the normotensive (11.90%) 

than in the hypertensive (4.57%).  

 

Table 6; Association between fingerprint pattern on the right 

hand of hypertensive and normotensive for both male and 

female (overall right hand) 

 Loop  Whorl  Arch  

Normotensive  406 (64.44%) 167 (26.51%) 57 (9.05%) 

Hypertensive  416 (70.50%) 147 (24.92%) 27 (4.58%) 

X
2
 = 10.81, df = 2, p = 0.004,  p< 0.05 
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       The table shows the overall fingerprint pattern on the right 

hand with a higher frequency of loop in the hypertensive 

(70.50%) than on the normotensive (64.44%) but the patterns of 

the whorl and arch were higher in the normotensive with 26.51% 

and 9.05% respectively than in the hypertensive with 24.92% and 

4.58% respectively.  

 

Table 7; Association between lip print pattern of hypertensive and normotensive male 

 

 Branched Reticular Long 

vertical 

Intersected Undifferentiated 

Normotensive 157(51.64%) 92(30.26%) 10(3.29%) 31(10.19%) 14(4.61%) 

Hypertensive 14 (31.81%) 12 (27.27%) 0(0%) 18 (40.9%) 0(0%) 

X
2 =

130.78, df = 4,  p<0.001 

 

       The table shows higher frequencies for the branched and 

reticular lip print patterns in the normotensive (51.64% and 

30.26% respectively) when compared to the hypertensive’s 

which were (31.81% and 27.27% respectively). This was also 

true for the frequency for the long vertical in normotensive 

(3.29%) compared to hypertensive which had none (0%). 

However, the reverse was the case for Intersected where 

frequency was much higher in hypertensive’s compared to 

normotensives (40.9% and 10.19% respectively).  

 

 

Table 8. Association between lip print pattern of normotensive and hypertensive female 

 

 Branched Reticular Long vertical Intersected Undifferentiated 

Normotensive 113 

(56.5%) 

48 

(24%) 

24 

(12%) 

15 

(7.5%) 

0 

(0%) 

Hypertensive 280 

(65.42%) 

66 

(15.42%) 

14 

(3.27%) 

52 

(12.15%) 

16 

(3.74%) 

X
2
 = 34.66, df = 4, p = 0.000000545,  p<0.05 

 

       The table shows a higher frequency of branched lip print in 

the hypertensive (65.42%) than in the normotensive (56.5%) as 

opposed to the other patterns. The reticular and long vertical 

patterns were higher in the normotensive (24% and 12% 

respectively) than in the hypertensive (15.42% and 3.27% 

respectively) but the frequencies of the intersected and 

undifferentiated patterns were higher in the hypertensive 

(12.15% and 3.74% respectively) than in the normotensive (7.5% 

and 0% respectively).  

 

 

Table 9. Association between lip print pattern of hypertensive and normotensive for both male and female (overall lip print 

pattern) 

 

 Branched  Reticular  Long vertical  Intersected  Undifferentiated  

Normotensive  270 

(53.57%) 

140 

(27.78%) 

34  

(6.74%) 

46 

 (9.13%) 

14 

 (2.78%) 

Hypertensive  294 

(62.29%) 

78 

 (16.53%) 

14  

(2.97%) 

70  

(14.83%) 

16  

(3.34%) 

X
2
 = 31.10, df = 4, p = 0.00000296,   p<0.05 

 

       From the table above, branched lip print pattern showed a 

higher frequency in both groups but was significantly higher in 

the hypertensive (62.29%) than in the normotensive (53.57%). 

The frequencies of the reticular and long vertical patterns were 

higher in the normotensive (27.78% and 6.74% respectively) 

than in the hypertensive (16.57% and 2.97% respectively) but 

that of the intersected and undifferentiated patterns were higher 

in the hypertensive (14.83% and 3.34% respectively) than in the 

normotensive (9.13% and 2.78% respectively). 

 

V. DISCUSSION 

       Most studies have shown ulnar loop as having the highest 

percentage in normal population followed by whorl, arch and 

radial loop (Oladipo and Akanigha, 2005; Oladipo 2007). Our 

observation in this study was in agreement with most of these 

earlier studies as the loop pattern was predominant followed by 

whorl and the least was arch Tables 1-6. Table 1 and 3 shows the 

comparison between the fingerprint patterns on the left hand of 

male and female hypertensive and normotensive respectively, the 

results showed a higher frequency of loop pattern in both 

normotensive and hypertensive followed by the whorl and arch 

fingerprint patterns. In the males however there was no 

association between the print pattern and hypertension in the 

males, while for the females there was significant association at 

p˂0.05. Tables 2 and 4 shows the comparison between the 

fingerprint patterns on the right hands of male and female 

hypertensive and normotensive respectively, the results is similar 

to the left as it showed a higher frequency of loop pattern in both 

normotensive and hypertensive followed by the whorl and arch 

fingerprint patterns. Also observed was there was no association 

between the print pattern and hypertension in the males, while 
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for the females there was significant association at p˂0.05. 

Tables 5 and 6 which shows the total fingerprint patterns for 

right and left hands for both sex shows a similar patterns as 

above. For the combined group, there was significant association 

between the print pattern and hypertension at p˂0.05and this is 

attributable to the very high association by the females. The 

findings of this study is in contrast to several others studies done 

elsewhere. The study by Pervez et al., in 2012 using 100 

hypertensive patients attending outpatient clinic in Lahore 

showed whorl pattern of finger prints having 67%, patients with 

Loop pattern were twenty eight (28%) and pattern of composite 

was 5%, no  patient had arch pattern. A similar study by Dike 

using 80 essential hypertensive patients attending clinic at the 

University of Port Harcourt teaching hospital Rivers State 

Nigeria showed highest frequency as whorl pattern on both hands 

with the average value of 66.6%. This is followed by the ulnar 

loop pattern (20.6%), the arch pattern (9.0%) and radial loop 

pattern (7.0%). The two studies however did not use non 

hypertensive group for comparison. This was also in contrast to 

the work of Jain et al., 1984 who worked on essential 

hypertension and revealed that the whorl fingerprint pattern was 

more common in hypertensive than the loop. In another study 

done by Oladipo et al., in 2010 the findings where partially 

similar. They studied fingerprint pattern amongst the indigenes 

of Rivers state. Their study of  both left and right hands of 

patients with essential hypertension revealed whorl as having the 

highest frequency in most digits of the right and left hands of the 

patients, while in normal individuals ulnar loop had the highest 

frequencies of occurrence in the right hand. However, on the left 

hands of normal subject radial loop had the highest frequency. 

Their studies also revealed that the frequency of loops were 

higher in the normotensives when compared with that of the 

hypertensive's. However, the results obtained was not statistically 

significant.  

       Table 7 shows the association between lip print patterns of 

hypertensive and normotensive in males. It revealed a higher 

frequency of branched lip print pattern in the normotensive 

(51.64%) than in the hypertensive (31.38%). However, the 

reverse was the case for Intersected where frequency was much 

higher in hypertensive’s compared to normotensives (40.9% and 

10.19% respectively).  In this group there is statistical significant 

association between the lip print patterns of hypertensive and 

normotensive subjects. Tables 8 presents data of female 

hypertensive's and normotensives. The table shows a higher 

frequency of branched lip print in the hypertensive (65.42%) than 

in the normotensive (56.5%). Unlike in the males, the intersected 

was higher in the hypertensive's (12.15%) when compared to 

normotensives (7.5%). Also significantly different was the 

undifferentiated which had 4.61% in normotensive males and 0% 

in females while the hypertensive's males had 0% and the 

females had 3.74% respectively. Literature search did not reveal 

similar studies on the lip print patterns on hypertensive patients, 

but for the normotensives, this work agrees with the work of 

Magda et al., 2010 who worked on morphological patterns of lip 

prints in Saudi Arabia and showed that the branched pattern had 

a significantly higher value in the males than in the females. For 

the different sexes there exit a significant association between 

print pattern and hypertension. 

       Tables 9 which shows the association of lip print patterns of 

hypertensive and normotensive females and overall respectively 

reveals a higher frequency of the branched lip print pattern in the 

hypertensive (65.42% and 62.29% respectively) than in the 

normotensive (56.5% and 53.57% respectively). This work also 

agrees with that of Magda et al., 2010. Tsuchihashi found that 

Type III was predominant among the Japanese subjects 

(Tsuchihashi, 1974), while in India, Vahanwalla and Parekh 

studied lip prints from 50 male and 50 female subjects from 

Mumbai, They found that type I (branched) was predominant in 

the lower lip among the females and that the male subjects 

tended to have different types in all quadrants of the lips 

(Vahanwalla and Parekh, 2000). 

 

VI. CONCLUSION 

       The result from the present study indicates a significant 

association between fingerprint pattern and hypertension and as 

well as lip print pattern and hypertension in the females subjects. 

While for the males there is no association between fingerprint 

patterns hypertension, however the lip print pattern showed 

significant association hypertension. It may therefore be possible 

to predict risks of developing this disease in sexes with very 

significant association from the fingerprints and lip prints. It can 

therefore serve as a non-invasive predictive tool in determining 

those people who are at risk of developing hypertension so that 

clinicians and the general public at large can be informed and 

habits which could predispose one to hypertension can be 

avoided. 
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Abstract- Groundnut (Arachis hypogaea), a legume largely 

consumed by most populations in Africa, is widely grown as a 

food crop. This study is aimed at assessing the effect of some 

selected traditional processing methods (roasting with/without 

pod and boiling) on the protein and lipid composition of 

groundnut for optimal nutritional yield of the end product(s). 

Standard procedures were employed in the determination of the 

proximate composition of raw groundnut samples with emphasis 

on the lipid and protein content. Some selected traditional 

processing methods (roasting with/without pod and boiling with 

pod) were also employed and their effects on the lipid and 

protein content evaluated. Results demonstrated that groundnuts 

are excellent sources of protein and lipid. The processing 

technique, especially, dehulling before roasting manifested a 

significant (p<0.05) increase in the protein and lipid contents 

when compared with raw samples and other techniques. Overall, 

groundnut seed is a rich source of protein and fat. Hence, may be 

employed in animal feeds and human diet. The processing 

technique, roasting without pod, amongst others, resulted in 

greater improvement in the protein and lipid contents. Hence, the 

traditional processing method could effectively enhance the 

nutritional value of legume seeds, particularly groundnut, and for 

industrial/commercial purposes. 

 

Index Terms- Boiling, Dehulling, Groundnut, Lipid, Protein, 

Roasting 

 

I. INTRODUCTION 

ood nutrition is an essential human right. In order to have a 

healthy population that can promote development, the 

relation between food, nutrition and health should be reinforced. 

One of the ways of achieving this is through the exploitation of 

available local resources, in order to satisfy the needs of the 

increasing population [1]. In the developing countries, majority 

of the populace depends solely on carbohydrate which has 

become their staple food because it is assumed to be relatively 

cheaper than the proteinous diet (especially) of the animal origin. 

However, knowledge of the nutritional value of local dishes, 

soup ingredients and local foodstuffs is necessary in order to 

encourage its cultivation and consumption.  

      Legumes (Family: Fabaceae or Leguminosae) are among the 

best protein sources in the plant kingdom and are also relatively 

cheap compared to protein source of the animal origin, so 

including them as the main protein in meals may be an 

alternative for some. Hence, may serve as a good substitute for 

meat (which is expensive) as a protein source.  

Groundnuts (Arachis hypogaea) or peanut, a nut largely 

consumed by the western and most populations in Africa, is a 

legume which is widely grown as a food crop. Groundnut is the 

sixth most important oilseed crop in the world and it is grown in 

100 countries of the world both in the tropical and temperate 

zones [2]. In Nigeria, groundnut in many forms such as roasted 

(with or without pods) and boiled are consumed as delicacy 

especially as snack. The oil extracted from the seeds are also 

employed in many local dishes at home. It is known that the 

cereal diets in developing countries deprive humans from 

indispensable amino acids and energy [3]. Studies pertaining to 

the search of alternative source of nutrition and protein quality 

are of great importance in tropical developing countries to 

alleviate hunger and malnutrition particularly in children and 

pregnant women, as they are most vulnerable [4]. The vast food 

preparations incorporating groundnut to improve the protein 

level has helped in no small way in reducing malnutrition in the 

developing Countries [5]. Several studies have been carried out 

on the chemical and functional properties of kernels of groundnut 

(Arachis hypogaea L.) [5], [6], [7], indicating the nuts as good 

sources of lipid and protein in human nutrition.  

      Protein sources are sometimes treated with heat, oxidizing 

agents, organic solvents, alkalis and acids during food processing 

for a variety of reasons but such treatments may cause 

modification of the nutritional value of proteins, decreasing the 

amino acid content through desulfuration, deamination or 

isomerization. However, traditional processing methods such as 

germination and roasting could effectively improve the 

nutritional value of legume seeds [8],[9]. In spite of this, 

information on the comparative effects of the different traditional 

processing method on the nutritive composition (Protein and 

Lipid) of groundnut remains scarce. This study is aimed at 

elucidating the effect of some selected traditional processing 

methods (roasting with/without pod and boiling) on the protein 

and lipid composition in groundnut for an optimal nutritional 

yield of the end product.  

 

II. MATERIALS AND METHODS 

A. Materials  

(i) Collection of Seed Samples 

      The Arachis hypogea (Boro variety) with pods were 

purchased at a local market in Ada town, Osun State, Nigeria and 

thereafter transported in a polythene bag to the Laboratory.  

B. Methods  

(i) Processing of Seed Samples  

G 
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      The good groundnuts were sorted out from debris, immature 

and damaged seeds and were thereafter divided into three parts of 

100g each. The groundnut samples were respectively were air- 

dried for two weeks at room temperature ( 28
o
C ± 2.00).  

      The first portion was roasted with the pod following the 

conventional method as described by [10], in which about 100 g 

of the dried groundnut pods were put into an iron pot and mixed 

with clean fine sand and stirred to prevent burning of the sample 

and to ensure uniform distribution of heat. The groundnut pods 

were roasted for about 30 minutes at 120-130°C using 

Gallenkamp thermostat hot plate until a characteristic brownish 

nutty smell seed was obtained which indicated complete roasting. 

The sand was then separated from the groundnut using a sieve 

and the groundnut pods were allowed to cool. Thereafter, the 

pods were shelled and the seeds collected.  

      The pods of the groundnut samples in the second portion 

were removed with the hands and thereafter roasted just as in the 

first portion for about 35 minutes at 120-130°C using 

Gallenkamp thermostat hot plate until a characteristic brownish 

nutty smell seed was obtained which indicated complete roasting. 

The sand was then separated from the groundnut using a sieve 

and the groundnut were allowed to cool.  

      The third portion of the dried groundnut pods were put in a 

pot, tap water added (groundnut pods/water ratio 1:5 w/v), and 

cooked at 85-90°C on a Gallenkamp thermostat hot plate for 20 

minutes. The seeds were considered cooked when they became 

soft to touch on pressing between the thumb and fingers. At the 

end of cooking time, the boiling water was drained and seeds 

were removed, air-dried and later oven-dried at 60°C to constant 

weight. The seed samples (Roasted with pod, Roasted without 

pod and Boiled with pod) were pulverized using an electric 

blender   (Holt Star, Model BE 768-2, John Holt product, UK) 

separately. The samples were thereafter labeled.  

(ii) Determination of Proximate Composition 

      The proximate composition were determined in the raw 

groundnut samples following the method outlined in AOAC [11], 

and the effect of the different processing techniques on the 

protein and lipid contents were thereafter analysed by assessing 

their compositions in each processed samples. 

(iii) Statistical Analysis 

      All values obtained are means of three replicates. The data 

were subjected to analysis of variance (ANOVA) and significant 

differences between treatment means were determined at 5% 

confidence level using the Duncan Multiple Range Test (SPSS 

16).  

 

III. RESULTS AND DISCUSSION 

Table 1: Proximate Composition of Raw Arachis hypogaea 

Seed 

 

Parameters Composition (%) 

Moisture 

Total Ash 

Ether Extract 

Crude Protein 

Crude Fibre 

Nitrogen Free Extract 

7.18 ± 0.020 

5.40 ± 0.011 

39.30 ± 0.018 

19.81 ± 0.012 

4.11 ± 0.010 

24.28 ± 0.012 

Each value is a mean of three determination ± SEM. 

     

Table 2: Percentage Lipid and Protein Composition of 

Processed Arachis hypogaea  Seed 

 

Parameters RGP DRG BGP 

Ether Extract (%) 

Crude Extract(%) 

41.60 ± 1.23
a
 

20.50 ± 0.83
a
 

45.50 ± 2.23
b
 

22.70 ± 0.77
b
 

29.20 ± 1.49
c
 

19.60 ± 0.82
c
 

Each value is a mean of three determination ± SEM. 

 

      Values along the same row with different superscripts are 

significantly different  (p<0.05) and are on dry matter basis.  

 

RGP = Roasted Groundnut with Pod 

DRG = Dehulled Roasted Groundnut  

BGP = Boiled Groundnut with Pod 

 

      The proximate analysis shows variable proportions of 

nutrients in the raw groundnut seeds (Table 1). The most 

pertinent information is its crude protein content of 19.81% 

which falls within the range of the protein content recorded for 

most legumes [12]. Musa et al., [13] in their study on the 

proximate composition of selected groundnut varieties and their 

susceptibility to Trogodermagranarium evert attack also reported 

crude protein percentage in the groundnut varieties ranging from 

19.7-31.3% which is similar to that which is obtained in this 

study. The present study confirmed the previous observations 

that groundnut is rich in protein. Ayoola et al., [14] reported that 

the protein in groundnut seeds contributes to the growth and 

repair of worn-out tissues and will also improve the nutrition of 

humans and animals. 

      In the present study, the ether extract in raw groundnut seed 

is 39.30% (Table 1). This is comparable to the value obtained in 

a similar study of the comparative physico-chemical, proximate 

and mineral analysis on raw and roasted seeds of groundnut [2].  

Fat is important in human diet as it may facilitate fat - soluble 

vitamin absorption [15]. It may also provide an inexpensive 

source of high quality dietary lipid which may constitute a very 

good source of monounsaturated and polyunsaturated fat and 

hence, low in cholesterol and thereby reducing the risk of 

coronary heart diseases, although the lipid profile was not 

assessed in this study.  

      Although the raw seed is rich in both lipid and protein, the 

processing technique resulted in greater yield of the protein and 

lipid contents when compared to the raw groundnut samples. 

However, this study showed that the dehulled and roasted 

groundnut samples exhibited a significant (p<0.05) increase in 

crude protein and lipid content when compared to the other 

traditional processing techniques (Table 2). Dehulling of the seed 

might have enhanced the nutritive levels of the seed. Alonso et 

al., [9] also observed significant increase in protein levels in 

kidney beans after dehulling. The processing technique 

(Dehulling and Roasting) also has the advantage of reducing the 

antinutritional factors though this was not appraised in the 

present study. There was a significant (p<0.05) reduction in the 

level of protein and lipid from raw to cooked groundnut seed 

samples.  
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IV. CONCLUSION 

      Groundnut seed is a rich source of plant protein and fat. 

Hence, may be incorporated in diet for children, vegetarians and 

protein deficient people.  The procesing technique (dehulling and 

roasting) resulted in increase in the yield of protein and lipid 

content of groundnut and may be employed industrially.  
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Abstract- The output frequency of a self excited induction 

generator (SEIG) driven by wind turbine and supplies static load 

are controlled, using MATLAB/simulink. The PID controller 

which employed for turbine rotor speed control and hence the 

frequency regulation is proposed and simulated by MATLAB 

software package. The modern wind turbines implement pitch 

control in order to tap maximum energy at wind speeds lower 

than rated wind speed. They are simple and rugged in 

construction and offer impressive efficiency under varying 

operating conditions. The PID controller which employed for 

turbine rotor speed control and hence the frequency regulation is 

proposed. In this paper, a turbine blade pitch control has been 

assumed for this purpose. 

 

Index Terms- Wind Turbine, Speed Control, PID Controller, 

Wind Generating System, MATLAB 

 

I. INTRODUCTION 

ind power is a clean, emissions-free power generation 

technology. Like all renewable sources it is based on 

capturing the energy from natural forces and has none of the 

polluting effects associated with ‘conventional’ fuels.  

      In 2011 the Indian wind sector experienced a record annual 

growth, with over 3 GW of new installations.   2012 was a 

slower year due to a lapse in policy, but India still experienced 

significant new wind energy capacity which reached 2.3 GW at 

the end of 2012, for a cumulative total of 18.4 GW. As of 

January 2013, total renewable energy installations in the country 

reached 26.9 GW. By the end of 2012, renewable energy 

accounted for over 12 % of total installed capacity, and about 6% 

of electricity generation, compared to 2% in 1995. Wind power 

accounted for about 69% of total renewable energy capacity or 

about 8% of the total installed capacity in India. 

      Wind Turbines By definition, a wind turbine is a rotary 

device that extracts energy from the wind. If the energy captured 

from the wind is used for machining purposes such as cutting 

lumber or grinding stones, the machine is called a windmill. If on 

the other hand, it is used for pumping water, it is referred to as a 

wind pump.   

      Pitch Control Through pitch control, the blades can be turned 

out or into the wind.  This results in variation of the force exerted 

by the wind on the rotor shaft. The advantages of this type of 

control are:  

 Good power control,    

 Assisted startup, and  

 Emergency stop.   

 

      The pitch function gives full control over the mechanical 

power and the most common method is used for the variable 

speed wind turbines. At wind speeds below the rated power of 

the generator, the pitch angle is at its maximum though it can be 

lower to help the turbine accelerate faster. Above the rated wind 

speed, the pitch angle is controlled to keep the generator power at 

rated power by reducing the angle of blades.  

 

II. PRINCIPLE OF CONTROL 

A) Aerodynamic Power Control for Wind Turbines  

      The pitch angle is controlled to keep the generator power at 

rated power by reducing the angle of the blades. By regulating, 

the angle to be on the of stalling, fast torque changes from the 

wind will be reutilized (Nayar and Bundell 1987). 

 

The power captured by the turbine is given by  

   ………… (1) 

 

      The mass flow rate is a constant for upstream (0), the rotor 

(1) and downstream (2) mass flow rate mass as shown in Figure 

4. 

 … (2) 

 

      The turbine model represents the power captured by the 

turbine. The power in the wind (Pm) in an area A is given by, the 

output power of the wind turbine, can be calculated from the 

following equation 

       ……… (3) 

 

      Where (ρ) is the air density, and (A) is the swept area by the 

blades, and 

            ………… (4) 

 

      The wind turbine is characterized by no dimensional curves 

of the power coefficient (Cp) as a function of both the tip speed 

ratio(λ) and the blade pitch angle(β). In order to fully utilize the 

available wind energy, the value of (λ) should be maintained at 

its optimum value. Therefore, the power coefficient 

corresponding to that value will become maximum also.   

 

      Also, the torque available from the wind turbine can be 

expressed as: 

 ………… (5) 

W 
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      Where CT is the torque coefficient which is given by CT = Cp/ 

λ   

 

      Then, the aerodynamic torque, Tm can be written as follows: 

 ……… (6) 

 

      The fundamental dynamics of the variable-speed wind 

turbine are captured with the following simple mathematical 

model: 

 ………… (7) 

 

B) Dynamic Model Linearization 

 

      A traditional approach to design commonly used linear 

controllers such as proportional-integral-derivative (PID) 

requires that the non-linear turbine dynamics be linearized about 

a specified operating point. Linearization of the turbine equation 

(7) would yield: 

 

      …… (8) 

 Where the linearization coefficients are given by 

 

  

 
 

      Here, Δω,  ΔVw, and  Δβ represent deviations from the 

chosen operating point, ωtop , Vwop , and βtop . 

 

Pitch Actuator System Modeling 

  
 Now the turbine rotor shaft speed can be represented as 

  
  

 Model of Actuator  

      The permanent magnet DC motor is used as an actuator 

turbine blade adjustment, which may be represented by the block 

diagram shown in Figure 6 where Ua(s) and Uo(s) are the 

Laplace transform of the pitch angle input and output 

respectively, Km is the gain constant, and τm is the time constant 

of the permanent magnet DC motor. 

 

 
  

 
 

Complete Speed Control System 

      The proposed wind-turbine speed control, shown in Figure 8, 

is simulated by MATLAB -Simulink software package Figure 9. 

The systematic approach to PID controller design provides a 

means of visually observing the effect of gain changes on the 

Root Mean Square (RMS) speed error. So in order to assess 

controller performance, the root mean square of the error 

between the actual rotational speed and the desired rotational 

speed indicates the capability of the controller to reject the wind 

speed fluctuations. The simulation was used repeatedly. Each of 

the gains was varied over a wide region. Observation of the 

system response inputs provides direction in choosing gain 

values. The PID controller parameters are tuned according this 

approach to give the optimal performance: KP = 15, Ki = 20 and 

Kd = 0.1. The wind speed is changed between 4.7 m/s to 8.1 m/s. 

In response, the control system will exhibits a corresponding 

change in blade angle between 5 deg. to 15 deg. in order to keep 

the rotor speed constant at the reference value 47.1 rad/s, as 

shown in Figure.10 
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III. RESULTS AND CONCLUSIONS 

      The wind-turbine speed control is simulated by MATLAB-

SIMULINK software package. The PID controller parameters are 

tuned to give the optimal performance: KP = 15, Ki = 20, and Kd 

= 0.1. The wind speed is changed between 4.7 m/s to 8.1 m/s. In 

response, the control system will exhibits a corresponding 

change in blade angle between 5 deg. to 15 deg. in order to keep 

the rotor speed constant at the reference value 47.1 rad/s. 
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