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Traffic Control Scheme Using Mobile Data Collectors for 

Wireless Sensor Network 

Santosh Chouhan, Ram Ratan Ahirwal, Yogendra Kumar Jain 

 
Department of Computer Science, Samrat Ashok Technological Institute, Vidisha, MP,  (India)     

 
    Abstract- A major challenge affecting the performance of 

Wireless sensor networks (WSNs) comes from the unbalanced 

traffic over different parts of networks. High delay in 

transmitting information from one node to another is the prime 

reason behind unbalanced energy consumption .delay has 

continuous nature; even if two nodes are placed in bounded area, 

there is an infinite number of possible values for delay between 

them. A natural solution to reduce the delay is to have the data 

collector that will collect the information from all the nodes but 

in large network single data collector would not work efficiently;  

so we propose  solution to this problem is to have multiple 

mobile data collectors so that the load is distributed evenly 

among all nodes. We investigate this promising direction for 

balancing the load and, hence, minimized the delay in the 

network. We divide the network into multiple clusters and placed 

a mobile data collector in each cluster. We show, by theoretical 

analysis and simulations, that our approach has the potential to 

prolong the lifetime of the network significantly by minimizing 

the delay as comparisons to other schemes. 

 

    Index Terms- wireless sensor networks, mobile data collector, 

performance parameter analysis 

 

I. INTRODUCTION 

ireless Sensor Networks can be seen as a large collection 

of tiny sensor nodes that can organize themselves in an 

ad-hoc network capable of sensing environmental conditions 

within their range and have battery operated limited energy and 

limited processing capabilities, after the sensing phase, a sensor 

node need to transmit the information to the sink node or base 

station, where an application will process the data. However, a 

wireless sensor network usually lacks Infrastructure and sensor 

nodes must organize themselves in order to create routes that 

lead to a sink. Therefore, WSNs perform multi hop data 

propagation in order to relay data to a static sink. In this paper, 

we address the problem of detecting packet dropping attacks in 

WSNs. Apart from malicious intent; there can be other reasons of 

packet dropping like collisions, buffer overflows, congestion, etc. 

It is important to find solutions that take these factors into 

account, for example, to prevent false alarms. Packet loss occurs 

when one or more packets of data travelling across a network fail 

to reach their destination. Packet loss is distinguished as one of 

the three main error types encountered in digital 

communications; the other two being bit error and spurious 

packets caused due to noise. Packet loss can be caused by a 

number of factors, including signal degradation over the network 

medium due to multi-path fading, packet drop because of channel 

congestion, corrupted packets rejected in-transit, faulty 

networking hardware, faulty network drivers or normal routing 

routines .In addition to this, packet loss probability is also 

affected by Signal to noise ratio and distance between the 

transmitter and receiver. In this algorithm the packet loss is 

analyzed with respect to number of packet sent. 

 

II. BACKGROUND 

        A WSN is composed of a large number of tiny sensor nodes 

and one or multiple more powerful sink nodes. Sensor nodes 

collect data from the surrounding environment and deliver the 

collected data to a sink node. Each sensor node has one or more 

sensors, a general purpose Central Processing Unit (CPU) to 

perform arithmetic and logical operations, and a small amount of 

storage space. The power is supplied to these untethered sensor 

nodes through small, non-replenish able batteries. A sensor node 

has a wireless communication interface through which it can 

communicate with other nodes in its vicinity. Due to the scarcity 

of the power reservoir and due to the fact that communication is 

the dominant power consumer in a sensor node, the transmission 

range of these devices is limited for power efficiency purposes. 

Sensor nodes, which are spatially distant from the sink node, can 

report their data in a multi-hop fashion. A sink node is usually a 

more powerful device with a virtually unlimited power supply. 

        WSNs have a wide range of potential applications related to 

scientific, environmental, industrial, and military monitoring. 

WSNs have been deployed to monitor the seabird nesting 

environment and behavior in the Great Duck Island. The Zebra 

Net system is a WSN deployed to support the research of 

biologists to monitor animal migration in Kenya. WSNs have 

enabled a new generation of smart environments; an example of 

such an environment is the Gator Tech smart house in Florida, 

which is designed to assist elderly and disabled residents. A 

prototype has been proposed for using WSNs to monitor drinking 

water quality. The design and implementation for using WSNs to 

monitor soil moisture is presented. An approach for using WSNs 

in monitoring the health of civil infrastructures (e.g., bridges and 

highways) is presented. These are just a few examples of how 

WSNs can be used to collect important data and facilitate 

significant services in real life [1] and [3].  

 

2.1 DSDV protocol 

        In Destination-Sequenced Distance Vector routing protocol 

(DSDV), routing messages are exchanged between neighboring 

mobile nodes. Updated messages are got triggered in case routing 

information from one of the nearby node. This data get change in 

the routing table data. Packets for which route to its destination is 

unknown that packets are cached and, its routing queries are sent 

out in that duration. The packets are allowed to receive till route-

W 
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replies are received from the destination. The precise maximum 

buffer size of memory is available for collecting those packets, 

waiting for routing information. If the packets are received 

beyond that size then, that packets may be dropped. The 

sequence number to each entry is allotted. This numbers are 

generated by destination, and it is mostly even number if a link is 

present otherwise it is an odd number. Further, it is necessary for 

the transmitter to transmit the next update with this sequence 

number Routing protocol DSDV is explored by C. Perkins and P. 

Bhagwat in 1994. It is based on the Bellman- Ford algorithm and 

it is a table-driven protocol. [5]. 

 

2.2 AODV Protocol 

        Ad hoc On Demand Distance Vector (AODV) protocol is 

suitable for unicast and Multicast routing. It is designed for ad 

hoc mobile networks. It is loop-free and self-starting protocol. It 

builds routing paths between the nodes only if demanded by the 

source nodes. This routing path will remain connected, till that 

particular node requires the same. It is suitable for large numbers 

of mobile nodes and it give new sequence numbers to newly 

generated routes. To assign a new destination sequence number, 

for every route entry is the unique feature of AODV protocol. 

Sequence number is use to keep track on updated information at 

that destination node. It consists of route information, which it 

has to send, to requesting nodes. When there is a choice between 

two routes then requesting node have to select that route with the 

greatest sequence number 

 

2.3 AOMDV Protocol 

        An extension to AODV is Ad-hoc on-demand Multipath 

Distance Vector (AOMDV) routing protocol which is for 

computing multiple loop-free and link disjoint paths. For each 

destination, along with the respective hop counts it contains a list 

of the routing entries of the next-hops. Same sequence number is 

allocated to all next hops. This helps for keeping track of a route. 

A node maintains the assigned hop count, which is the maximum 

hop count for all the paths at each node. Loop freedom is assured 

for a node by accepting another path to destination if it has a less 

number of hop counts than the assigned for that destination. 

AOMDV allows intermediate nodes to reply to RREQs, while 

still selecting disjoint paths. During route discovery, its message 

overhead is high, due to increased flooding. Since it is a 

multipath routing protocol, the destination replies to the multiple 

RREQs those results are in longer overhead [7].. 

 

III. PROPOSED TECHNIQUE 

        The scheme we propose here takes in consideration delay-

tolerant data. Accordingly, sensor nodes use two routing schemes 

to deliver their data to data collector: delay-tolerant routing and 

delay-sensitive routing. In the delay-tolerant routing, data 

packets are sent to any trajectory node where they wait for the 

data collector to come and pick them up and it needs to locate the 

data collector in order to send the data to an active trajectory 

node. 

 

3.1 Delay-tolerant routing  

        In order for sensor nodes to deliver their delay-tolerant to 

the data collector, they need to have a path to at least one 

trajectory node. Each sensor node ni has a Trajectory Node 

Record (TNRi) which has the following fields: 

Id: the id of trajectory node to which delay-tolerant data will be 

sent. 

        Next_hope: a neighbor of ni  which is used as next hop 

towards the trajectory node. 

        Number_of_hops: the number of trajectory hope to 

trajectory node. 

        Algoritham 1 describes the process of setting the trajectory 

node records of all sensor nodes, assuming that each sensor node 

uses the nearest trajectory nodes in terms of number of hopes. To 

simplify the presentation of our scheme, we assume one TNR for 

each sensor node. However, each sensor node can have multiple 

TNRs to recoup failures of trajectory nodes and alters in the 

topology of the network. 

 

 

Algoritham 1: setting Trejectory node records 

 

Foreach sensor node ni do 

If  ni is a trajectory node  

then 
    TNRi.id==i; 

    TNRi.next_hop==i; 

    TNRi.number_of_hops== 0; 

    Broadcast TNRi to all neighbors of ni  ; 

Else 

    TNRi.number_of_hops==M+1 ; 

End 

End 

When a sensor node ni  recives a broadcast TNRj : 

If TNRi.number_of_hops +1<TNRi.number of_hops   then  

TNRi.number_of_hops==TNRj.number_of_hops+1; 

TNRi.id== TNRj.id ; 

TNRi.next_hop==j ; 

End 

End 

 

3.2 Traffic control by mobile data collector: 

        We propose traffic control scheme using multiple mobile 

data collectors. But before discussing scheme we should look at 

the traffic in wireless sensor network. Traffic is not as random as 

in ad hoc networks. Karlof and Wagner [14] classify WSN traffic 

into one of three categories: 

1. Many-to-one: Many sensor nodes send readings to a base 

station or aggregation point in the network. 

2. One-to-many: A single node (typically a base station or an 

aggregator) flow several sensor nodes with query or control 

information. 

3. Local communication: Neighboring nodes send localized 

messages to discover and coordinate tasks. 

A Wireless Sensor Network is a highly dense network deployed 

over a large area of interest. Therefore, several nodes are used in 

order to deliver a single packet to a remote sink. Furthermore, 

sensor nodes closer to the sink will drain their energy and use 

more resources than other nodes in the network, simply because 

they are in the way of many routes to the sink. As a result, the 

sink’s adjoining nodes will suffer from high congestion and 

packet losses that affect negatively the communication with the 
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sink, Existing resolution for locating packet dropping in ad hoc 

networks by supervising peculiar node. Sleep-wake up schedules 

followed by nodes in a WSN [14] makes continuous guarding 

impractical. Also, monitoring individual nodes is too costly for 

WSNs. Researchers are inspecting the use of mobile object that 

can gather information from the sensor network while moving 

within the persisted area. A mobile collector approach will not 

only remove the burden of the nodes nearer to a sink, but it will 

give a mechanism to reach and gather data from network areas 

that are far away from sink, as well as to increase network 

performance. The first one assumes the existence of predefined 

tracks (e.g., a road network) spanning the sensing field, and data 

collectors can be moved over and placed at any point along these 

tracks. This would be practical in a situation where data 

collectors are carried on robots that move along paved roads 

only. In the second one, a data collector can be placed anywhere 

in the sensing field. For the on-track placement problem, a data 

collector may be placed at any point on any track as long as it is 

within the transmission range of at least one sensor node. This 

results in an infinite number of possible locations for each data 

collector and, hence, an infinite search space. Recall that a track 

is modeled as a line segment; we will use the terms line segment 

and track interchangeably. 

 

3.3 Load balancing through Clustering in WSN 

        It is widely accepted that energy consumed in one bit of 

data transfer can be used to perform a large number of arithmetic 

operations in the sensor processor [12]. Moreover in a densely 

deployed sensor network the physical environment would 

produce very similar data in near-by sensor nodes and 

transmitting such data is more or less redundant. Therefore, all 

these facts encourage using some kind of grouping of nodes such 

that data from sensor nodes of a group can be combined or 

compressed together in intelligent way and transmit only 

compact data. This can not only reduce the global data to be 

transmitted and localized most traffic to within each individual 

group, but reduce the traffic hence contention  in a wireless 

sensor network. This process of grouping sensor nodes in a 

densely deployed large sensor network is known as clustering. 

The intelligent way to combined and compress the data 

belonging to a single cluster is known as data aggregation. One 

mobile data collector is placed into each cluster. We define the 

notations of entry points, exit points, and tangent points. Each 

line segment (i.e., track) has a set of intersection points; an 

intersection point is a point where the line segment intersects 

with the boundary of the transmission disk of a sensor node. In 

figure 1, the line segment st has 7 intersection points: a, b, c, d, e, 

f, and g. By walking over a line segment from left to right (and 

from down to up if the line segment is parallel to the y-axis), 

intersection points incident to that line segment can be classified 

into entry points, exit points, and tangent points. An entry point 

is one at which the intersection of a line segment and a 

transmission disk begins. An exit point is one at which the 

intersection of a line segment and a transmission disk ends. 

  
 

 

 

Figure 1: Intersection points on a line segment. 

 

        A tangent point occurs if the line segment and a 

transmission disk intersect at exactly one point. In figure, b, c, 

and g are entry points; a, d, and e are exit points; and f is a 

tangent point. Now we state the following obvious observation 

without a proof. 

 

IV. PERFOMANCE PARAMETERS ANALYSIS 

        We focused to improve following important WSNs 

parameters 

a. Delay  

b. Traffic Sent  

c. Traffic Received 

 

4.1 Delay  
        The Delay a packet encounters is proportional to the number 

of hops between the packet source and destination. The number 

of hops between two points can be approximated to be a linear 

function of Euclidean distance between them. Therefore the 

delay [15] a packet encounters can be expressed by 

                                                  (i)                          

        Where α is a constant and M is the Euclidean distance 

between packet source and destination. Delay play very 

significant role in wireless sensor network specially in it works 

on real time application. 

 

4.2 Traffic Sent 

        How much efficient is our network can be known by 

different parameter such as lifetime, delay etc. one of the 

important parameter is Traffic sent by our network. Traffic Sent 

by the network is directly proportional to the delay and can be 

expressed by 

                  Traffic sent = C*D                        (ii) 

         Where C is the link capacity .while D is delay in 

propagation. 

 

4.3 Traffic Received 
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        As compare to Traffic sent by the network , Traffic received  

by the network is bit lesser due to distortion of packets by noise. 

It can be expressed by 

               Traffic Received== Ts - Np                        (iii) 

        Where Ts is the traffic sent by the network while Np is the 

percentage of packet distortion by noise. 

 

V. RESULTS 

        In order to evaluate and validate the performance of the 

proposed solution for mobile data gathering in wireless sensor 

networks. We have implemented our MDC protocol and carried 

out an extensive set of OPNET MODELER 14.0[16] simulations. 

We have scattered 100 sensor nodes across an area of 150×150 

m. We consider a dense and connected network, i.e., all sensor 

nodes are able to deliver data to a static sink. It can be observed 

that we have improved the delay at least by 25% as compare to 

other schemes. This is due to the load balancing effect that is 

achieved by exploiting data collector mobility. This is a direct 

result of the considerations made for residual energy at single 

nodes. We compared delay of our scheme with four another 

scheme namely DTPR [15], DCPR [15], 802.11 with DSDV [14] 

and 802.11 with AODV [14]. First two schemes are far away 

from our scheme while 802.11 with DSDV is close to our 

scheme but difference is clearly visible and 802.11 with AODV 

is closest to OTS even better than it at initial stage but as time 

passes our scheme perform best among all relative scheme (as 

shown in Fig.2). The reason is that the OTS scheme may choose 

a route or a data collector location that spends more energy for 

the sake of avoiding and reducing the load on sensor nodes with 

low residual energy. An energy efficient route or data collector 

location that puts extra load on a sensor node with a critical 

energy level is not brought forward in the OTS scheme.To 

generate a trajectory for the data collector, we use a simple 

method. We divide the sensing field in to four equal-size squares; 

the trajectory of the data collector is a quadrilateral that has a 

vertex inside each square. 

        This is because the number of trajectory nodes using a 

mobile data collector is the same regardless of the size of the 

network. This makes the load assigned to each trajectory node 

proportional to the size of the network. On the other hand, the 

number of trajectory nodes with a mobile data collector is 

proportional to the size of the networks; this means that with a 

larger network, the increase in the amount of data generated over 

the network is confronted with a similar increase in the number 

of trajectory nodes. 3. 

        Fig 3 And Fig.4 shows the comparisons of traffic sent and 

traffic received of our OTS scheme with the other two important 

schemes 802.11 with DSDV and 802.11 with AODV. Traffic 

sent by our scheme is extremely low at beginning but it catches 

the pace after some interval of time, other two schemes are close 

to each other but go far away from our scheme as time passes. 

Our scheme does not improve only traffic sent by our network by 

10-20% as compare to other scheme but traffic received by 

network also improved by 5-15% as shown in Fig 4. 802.11 With 

DSDV and 802.11 with AODV here also close to each other and 

close to our OTS scheme too but difference is clearly visible here 

too. 

        Fig 5 Bring most significant result as our scheme reduced 

the rate of data dropped by the network to almost zero while, this 

rate in other two schemes 802.22 with DSDV and 802.11 with 

AODV are extremely high due to high congestion in vicinity area 

of sink. Data dropped rate reduction in network does not only 

improves the lifetime of network but it makes network energy 

efficient too. High data dropped rate create problems of the sink 

node to arrange the packet in proper sequence. We get efficient 

result just because of the clever use of data collector and load 

balancing due to dividing a large network into small size clusters. 

Load balancing in sink vicinity area is much important rather 

remote areas where traffic is very low.  

        In fig. 6,7,8 and 9 we compare average values of parameter 

delay, traffic sent, traffic received, data dropped rate respectively 

so that we can confirmed that our results are efficient for long 

lasting network too. As we focused earlier in this paper that our 

primarily aim is to enhance the lifetime of WSN network and 

that can only we do when our nodes are highly energy efficient, 

energy consumption of a sensor node depend on each factor that 

we improved in this paper so indirectly we also improved the 

lifetime of network. In table 1 we showed summary of our all the 

simulation results of our parameters such as delay, traffic sent, 

traffic received, data dropped rate. Our scheme is not only 

suitable for delay tolerant application but it is also suitable for 

delay sensitive application of WSN. 

 

 

 
Fig2: Delays in different schemes 
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Fig 3: Traffic Sent comparison 

 

 
Fig4: Traffic Received comparisons 

 
Fig 5: Data Dropped Comparisons 

 

 
Fig 6: avg. delays in different schemes 
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Fig 7: Avg. traffic sent comparisons 

 

 
Fig 8: avg. traffic received comparisons 

 
Fig 9: avg. data dropped in different schemes 

 

Time Delay(ms) Traffic 

sent 

(pckt.) 

Traffic 

received 

(pckt.) 

Data 

dropped 

rate(%) 

1 0.2 20 75 20 

2 0.3 100 76 18 

3 0.3 105 78 12 

4 0.4 110 80 9 

5 0.5 110 85 5 

6 0.6 115 94 4 

7 0.6 120 97 2 

8 0.6 130 100 1 

9 0.7 135 110 0.5 

10 0.7 140 115 0.1 

Table 1: OTS scheme simulation results   summary 

 

VI. CONCLUSION AND FUTURE WORKS 

        The last decade has witnessed a growing interest in WSNs 

due to their unique potential in a wide range of environmental, 

scientific, and civilian applications. Sensor nodes are known to 

be untethered in terms of power and communication. While that 

is the key for enabling this bunch of applications, it brings 

several challenges in the hardware and software design of these 

sensor nodes. One of these challenges is the limited energy 

supply and, hence, the limited lifetime of these battery-operated 

devices. The multi-hop relaying, which is a direct result from the 

energy constraints, causes the energy expenditure to vary 

significantly over different parts of the network; nodes closer to 

the data collector do much more work and run out of energy 

much faster than other nodes. A promising solution to this 

problem is to employ multiple data collectors and to change their 
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locations periodically to distribute the load evenly among 

different parts of the network. The work presented in this thesis 

strives to extend the network lifetime through exploiting mobile 

data collectors. In future, Current proposals for data collectors’ 

placement suffer either a high computational complexity or a low 

performance in practice. A low complexity heuristic that is 

capable of finding good placements (rather than optimal ones) is 

missing. And also, it is assumed that the trajectory of the data 

collector is given. An interesting problem is finding a good 

trajectory given the data generation rates of sensor nodes and the 

routing protocol they are using. Sensor nodes send requests to the 

data collector to come and pick the delay-tolerant data rather than 

using a fixed trajectory for the data collector. In this case, a good 

route for the data collector to visit nodes which have sent data 

pick-up requests is needed. 
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    Abstract- Girls and boys have the same rights to a quality 

education. But the ‘gender gap’ becomes painfully evident when 

looking at who is in the classroom. The need for the girl-child 

education in the society is not only imperative but it is 

indispensable for the socio-economic development of Nigeria. 

Nigerian girls are still disadvantaged in their access to education. 

The study was therefore conducted to assess the perception, 

attitude and practices of parents in Okene Local Government 

Area of Kogi State towards girl-child education. It was a 

descriptive cross sectional study aimed at providing baseline 

information for subsequent intervention. The sample size was 

370 parents with children of school age. Equal number of male 

and female respondents was sampled and the sampling technique 

was multistage sampling technique. Data collection was through 

interviewer administered questionnaire. The data obtained was 

analyzed by the computer using the statistical package for social 

sciences (SPSS) software package, version 15. The study 

revealed that the perception and attitude of respondents towards 

girl-child education was good. Over 90% of respondents were 

aware that education is a child right. Over 90% of them also 

think that enrolling girl-child in primary school is important. 

Most of the respondents believed in enrolling their girl-child in 

primary school between the ages of two and five and about 90% 

of them thought that female child should be educated up to the 

tertiary level. There was still a lag in primary school completion 

among girls with a higher value when compared with the boys. 

The percentage of female drop out from primary school was 

8.2% compared with 2.7% for males. Poverty was the major 

cause of female children’s school dropout among respondents. 

 

    Index Terms- Girl-child, education, parents, perception, 

attitude, practice. 

 

I. INTRODUCTION 

he importance of education to human beings cannot be over 

emphasized. Education is a human right that should be 

accorded to all human beings solely by reason of being human. 

The relationship between education and development is well 

established such that education is a key index of development. It 

has been documented that schooling improves productivity, 

health and reduces negative features of life such as child labour 

as well as bringing about empowerment [1].This is why there has 

been a lot of emphasis particularly in recent times for all citizens 

of the world to have access to basic education. 

       The importance and linkage of education to the development 

of any society is well known. It is in recognition of this 

importance that the international community and governments all 

over the world have made commitments for citizens to have 

access to education. Meanwhile, it has been documented that 

across the globe, there are inequalities in educational access and 

achievements as well as high levels of absolute educational 

deprivation especially in children [2].
 
Girls constitute the largest 

population of illiterate children in the world till date [3].
 
The 

1948 Universal Declaration of Human Rights stated that every 

person has a right to education. In 1990, the World Conference 

on Education for All which took place in Jomtien, Thailand, 

declared among others that every person shall be able to benefit 

from educational opportunities designed to meet their basic 

learning needs. In realization of the importance of the girl child, 

concerted efforts are being mounted by the governments at 

various levels to improve female participation in education and 

redress the gender inequalities in education enrolment and 

retention. UNICEF’s long-term goal is for all the children to 

have access to complete and quality education. The international 

goals connected to girls’ education include Millennium 

Development Goals, A World Fit for Children Goals and Dakar 

Goals (World Education Forum). 

       In 1990, 20% of the world’s primary school aged children 

were out of school, two-third of them girls. About 25% of the 

world’s girls are not in school as at 1999 [4]. Estimates in 2002 

indicated that the number of children out of school had been 

brought down to about 115 million worldwide; 62 million were 

girls [5]. While there were more children than ever in the world’s 

primary schools, far too many remain absent- the majority girls 

[5]. 

       All regions have increased overall school enrolments- the 

world average was 81% by 2002 – but the number can be 

deceiving. Regional variation is enormous, Latin America and 

the Caribbean enrolment rates are close to North America and 

Western Europe, 94% and 97% respectively; South Asia lags 

behind at 74% and sub-Saharan Africa languishes at a mere 59% 

[5].
 

       Many Third World or poor developing nations face severe 

economic pressures and this usually gives little room for 

designing and initiating programs to improve girl child 

education. It has been observed that some measures could be 

adopted even within tight financial limits to redress gender 

inequality in educational enrolment and retention [6].
 

Nigeria has had a National policy on education since 1981; it has 

not been implemented effectively and efficiently due to rapid 

population growth, insufficient political will, a long period of 

undemocratic governance and poor management of scarce 

resources [7].The national literacy rate for females is only 56%, 

T 
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compared to 72% for males and in certain states the female 

literacy enrolment and achievement rates are much lower 

[7].Meanwhile, the education system in Nigeria is guided by the 

broad National objectives which are articulated in the National 

Policy on Education. At its inception in 1999, in response to the 

challenges in the primary education sector, the Universal Basic 

Education Act (2004) and the Child Rights Act provide the legal 

framework for the implementation of the program, which makes 

basic education not only free but also compulsory [7]. In 

addition, as a signatory to the 2000 World Education government 

has also established a National EFA coordination unit under the 

Federal Ministry of Education mandated to prepare a National 

Action Plan for the delivery of EFA in Nigeria. 

       The failure to educate girls can be overlooked when 

reviewing the data. Girls are often ‘invisible’- not reported or 

underreported. Countries report averages and conceal very 

serious gender disparities between internal regions and economic 

and ethnic groups [8]. 

       The gender gap in primary school enrolment has narrowed 

during the 1990s. The ratio of girls’ gross enrolment rate to boys’ 

in developing countries increased from 0.82 to 0.92. But girls’ 

primary school completion rates lag, 76% compared with 85% 

for boys [8]. 

       Statistics indicate glaring imbalances against girls in 

enrolment, attendance and completion rates in all levels of 

education in Nigeria, particularly in the northern parts of the 

country, due to a variety of socio-cultural and religious factors 

[3].
 
A recent estimate has sub-Saharan Africa at its current pace 

achieving universal primary education by 2129 [8].Extraordinary 

progress in Africa must be made in the next few years if the 

‘Education For All’ goals and Millennium Development Goals 

(MDGs) are to be met by 2015.
 

This study is therefore aimed at assessing the perception, attitude 

and practices of parents towards girl-child education in Okene, a 

Local Government Area in Nigeria. This will produce relevant 

information that can aid in intervention processes which will 

facilitate prompt achievement of the necessary goals related to 

girl-child education before or by its intended time. 

 

II. METHOD 

       This study was conducted in Okene Local Government Area. 

Okene is situated in Kogi central senatorial district of Kogi State, 

Nigeria. It consists of eleven wards which include Bariki, 

Lafia/Obessa, Onuukoko, Abuga/Ozuja, Oritesu, Idoji, Otutu, 

Obehira uvete, Obehira eba, Upogoro/Odenku and 

Okenegba/Agasa/Ahachi. It is bounded to the north by Adavi 

Local Government Area of the same state, to the south by Edo 

State, to the west by Ondo State and to the east by Ajaokuta 

Local Government also of the same state. It has population size 

of about 500,000 people [9]. 

       Language spoken is Ebira. Other inhabitants of the place are 

the Ibos, Hausas, Yorubas and Igalas. Predominant religions are 

Islam and Christianity. The common type of marriage is the 

traditional marriage and polygamous families are very rampant in 

the area. The predominant indigenous occupations are hunting 

and farming. The Local Government area has 105 primary 

schools, 32 UBE junior secondary schools, 15 regular secondary 

schools and no tertiary institution except for an Anglican 

seminary. 

       The study design was a descriptive cross sectional study of 

the population in question. Study population included all male 

and female parents in Okene Local Government Area of Kogi 

State with children of school age (5 to 18 years of age). Using the 

Fischer’s formula to obtain the sample size for a population 

greater than 10,000 people and using 65% (that is, 0.65) obtained 

from similar study as the proportion in the target population 

estimated to have a particular characteristics (p), 370 parents 

were used for this study [10][11].
  

       Multistage sampling technique involving five stages 

sampling procedures was used as follows: 

 Procedure 1: Six wards out of eleven wards were 

selected using simple random sampling. This was done 

by simple balloting. 

 Procedure 2: All the selected wards had different 

numbers of streets. Three streets were selected to 

represent each of the selected wards using simple 

random sampling. This was done by simple balloting. 

 Procedure 3: Eleven households were then selected 

from each of the selected streets using systematic 

sampling procedure. This was done by standing in the 

middle of the street and spinning a bottle. Whichever 

household the bottle faced served as the starting point 

and since every street had different numbers of 

households, households were therefore sampled at K
th 

intervals until a total of eleven households that meet the 

inclusion areas were sampled. K being the sampling 

interval for each street. N was the estimated number of 

houses in the street divided by sample size (n) which is 

eleven. 

                                K = N 

                                                           n 

 Procedure 4: A male parent who met the inclusion 

criteria in every household was interviewed. Where the 

male parents in a household were more than one, simple 

random sampling by simple balloting was used to select 

just one parent. 

 Procedure 5: Procedures 3 and 4 were repeated for 

female parents as equal number of male and female 

parents was used for the study. 

       Data collection was through interviewer administered 

questionnaire survey. Pre-testing of the questionnaire was done 

among 50 respondents meeting the inclusion criteria in Adavi 

Local Government Area, another local government area in the 

same state. Data was coded and analyzed with the computer 

using the Statistical Package for Social Sciences (SPSS) software 

package version 15. Analyses were presented in form of 

frequency tables. 

 

III. RESULTS 

       A total of 370 respondents were used for this study with 

equal number of males and females. The age distribution shows 

that majority (133; 35.9%) were in the age grouping of 40-49 

years (Table 1). Their ages ranged from 21 to 75 years with a 

mean of 45.7± 9.9 years. Modal age was 50 years. 
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       Marital status of respondents showed that 316 (85.4%) were 

married; 20 (5.4%) were either widows or widowers; 17 (4.6%) 

were separated and 8 (2.2%) were divorced. 

One hundred and eighty eight (50.8%) of respondents were 

Christians while 182 (49.2%) were Muslims. 

       Half of the respondents had tertiary education and 58% of 

them were civil servants. Others under the respondents status 

were either retired or were students corresponding to 29 (8%) of 

respondents (Table 1). The average number of female children of 

school age per respondent was 2.1± 1.13 with a range of 9. 

 

Table 1: Socio-demographic data of respondents 

 

Respondents’ data Frequency (%) 

Ages in years 

20-29 

 

15 (4.1) 

30-39 80 (21.6) 

40-49 133 (35.9) 

50-59 104 (28.1) 

60-69 35 (9.5) 

70-79 

 

Educational status 

None 

Primary 

Secondary 

Tertiary 

 

Employment status 

Unemployed 

Civil servants 

Self employed 

Others 

3 (0.8) 

 

 

22 (6) 

59 (16) 

102 (28) 

185 (50) 

 

 

26 (7) 

215 (58) 

100 (27) 

29 (8) 

  

 

       Majority of the respondents said that they were aware that 

education is a child right and think it is important to enroll their 

female children in primary school- frequencies of 365 (98.6%) 

and 358 (96.8%) respectively. 

       Allowing for multiple responses, tables 2 and 3 show the 

factors that prevent girl-child education and benefits of girl-child 

education identified by respondents respectively. 

       Table 4 shows the parents responses on school enrollment 

age for children; 146 (39.5%) and 138(37.3%) of the parents said 

age 3 was the best for males and females respectively. 

 

Table 2: Respondents’ perception on the factors that prevent 

girl-child education 

 

Factors Frequency 

(%) 

Early marriage among females 

Poverty among households 

336 (90.8) 

328 (88.6) 

Pregnancy among girls of school age 305 (82.4) 

Gender discrimination in the society 75 (20.3) 

HIV/AIDS prevalence among girls of school 

age 

25 (6.8) 

Culture, tradition and religion 24 (6.5) 

Lack of female teachers in schools 22 (5.9) 

Ignorance on part of the parents on importance 

of girl-child education 

19 (5.1) 

Violence in schools like bullying and corporal 

punishment 

18 (4.9) 

Lack of sanitation and hygiene facilities in 

school 

18 (4.9) 

Attitude of some fathers towards girl-child 

education 

4 (1.1) 

Refusal of some girls to go to school for no 

reason 

1 (0.3) 

Marital status of the parents 1 (0.3) 

  

 

Table 3: Respondents’ perception on benefits of girl-child 

education 

 

Benefits Frequency 

(%) 

It gives children the best start to life 338 (91.4) 

Learning of skills and information that can 

help protect children from exploitation like 

child labour 

310 (83.8) 

Enhances economic development by 

increasing literacy rate 

256 (69.2) 

It promotes healthier children and families 241 (65.1) 

Reduces maternal death 236 (63.8) 

Educating children about HIV/AIDS thus 

reducing its prevalence 

95 (25.7) 

Promoting the standard of living in the family 

by making it easier for the female folks to be 

employed 

28 (7.6) 

Producing more female leaders for the country 20 (5.4) 

Reduction of early pregnancy 20 (5.4) 
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Table 4: Parents’ responses on school enrollment age for 

children 

 

Age for school 

enrollment in years 

Male children Female children 

 Frequency (%) Frequency (%) 

1 3 (0.8) 3 (0.8) 

2 116 (31.4) 111 (30.0) 

2.5 11 (3.0) 6 (1.6) 

3 146 (39.5) 138 (37.3) 

4 24 (6.5) 41 (11.1) 

5 54 (14.6) 53 (14.3) 

6 5 (1.4) 7 (1.9) 

7 3 (0.8) - 

8 1 (0.3) 2 (0.5) 

9 2 (0.5) 2 (0.5) 

10 - 1 (0.3) 

12 - 1 (0.3) 

Undecided 5 (1.4) 5 (1.4) 

Total 370 (100) 370 (100) 

 

       Out of the 370 respondents, 354 (95.7%) think it is important 

for children to attend school regularly. Five responsibilities of 

parents toward their children were identified by the respondents 

including ensuring regular attendance of the child in school (352, 

95.1%); ensuring enrollment of the child in school (344, 93%); 

making sure that the child does his or her homework (238, 

64.3%); meeting the teacher regularly to understand the child’s 

progress (212, 57.3%) and ensuring regular attendance of the 

teachers (200, 54.1%). 

       Majority (86.2%) of respondents also said that they will take 

both male and female education seriously, 42 (11.4%) said that 

they will take only the male education seriously while just 5 

(1.4%) said that they will take only the female education 

seriously. Two (0.5%) respondents said that they will take 

neither the male or female education seriously and 2 (0.5%) were 

undecided. 

       The results from the awareness of respondents about 

programs related to girl-child education showed that 87% of 

respondents are aware of Universal Basic Education, 65.7% are 

aware of Millennium Development Goals, 31.9% are aware of 

Dakar Goals and 30.5% have heard of A World Fit for Children 

Goals. 

       The school enrollment pattern of respondents’ children is as 

shown on table 5. By calculation, female children constituted 

69.5% of children that dropped out of schools. 

       Thirty-two (8.6%) respondents said their female children of 

school age had dropped out of school. Allowing for multiple 

responses among these respondents, the reasons given for the 

drop out were as follows: Lack of money (29; 90.4%), to enable 

them run errands for their parents (10; 31.3%), due to early 

marriage (3; 9.4%), truancy in school (1; 3.1%) and as a result of 

early pregnancy (1; 3.1%). 

 

 

 

 

 

 

Table 5: School enrollment pattern of respondents’ children 

 

Sex of 

children 

Number of 

children 

still in 

primary 

school (%) 

Number 

that have 

completed 

primary 

education 

(%) 

Number 

that 

have 

dropped 

out of 

primary 

school 

(%) 

Total 

number 

of 

children 

(%) 

Male 354 (38.1) 551 (59.2) 25 (2.7) 930 (100) 

Female 298 (42.6) 344 (49.2) 57 (8.2) 699 (100) 

Total 652 (40.0) 895 (55.0) 82 (5.0) 1629(100) 

 

       Majority (295; 82.6%) of respondents said that their female 

children were always present in school and 23 (6.4%) of them 

said the female children absent themselves from school less than 

twice a week. 

       Also, majority (318; 86%) of the parents intend to educate 

their female children up to tertiary level, 36 (9.7%) up to 

secondary level, 4 (1.1%) up to primary level. While 2 (0.5%) of 

them said they do not intend to educate their female children and 

10 (2.7%) parents were undecided. 

       Three hundred and twenty five (87.8%) of respondents said 

they were able to pay their children school fees regularly while 

45 (12.2%) said they were not. 

       Allowing form multiple responses among the 180 (48.6%) of 

respondents who said their female children were involved in 

fetching water for the household, 114 (63.3%) of them engage 

their female children after school hours, 110 (61.1%) engage 

their children before school hours and only 6 (3.3%) of them 

engage their female children in fetching water during school 

hours. 

       Similarly, allowing for multiple responses among 91 

(24.6%) parents who said they engage their female children in 

hawking activities, 82 (90.1%) of them engage them after school 

hours, 20 (22%) engage them before school hours and 5 (5.5%) 

engage them during school hours.  

 

IV. DISCUSSION 

       A total of 185 male parents and 185 female parents were 

randomly selected using multistage sampling technique from 

Okene Local Government Area of Kogi State which will enable 

comparism of results obtained from the male parents with the 

female parents. The true mean of respondents’ age was 45.7 

years. Their age ranges from 21 years to 75 years. This gave 

opportunity to sample opinions across both young and old 

parents. 

       All the respondents had children of school age so as to 

examine the present primary school enrollment pattern among 

the respondents which include primary school completion and 

drop out among their children. About half of parents in this study 

had tertiary education and only 6% had no form of education at 

all. This shows that most of the respondents are well educated. 

The respondents’ perception on girl-child education was 

generally high. Most (98.6%) of them said they are aware that 

education is a child’s right. Also, 358 (96.8%) of respondents 
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think that educating a female child is important. This result has a 

higher value when compared to similar study carried out in North 

east Karnataka where only 65% of the respondents felt it is 

important to educate a girl child [11]. 

       The respondents recognized early marriage among females, 

poverty among household and pregnancy among girls of school 

ages as leading factors militating against girl child education. 

This is in conformity with UNICEF and UNESCO report which 

has also identified these factors as leading causes of low girl 

child education in Nigeria [7][12][13]. A study involving online 

discussion with respondents also shows that household poverty is 

the major factor militating against girl-child education [14]. Only 

few (20.3%) of respondents in this study perceived gender 

discrimination as a factor preventing girl child education. Their 

positive perception towards girl child education may be the 

reason why most of them think that gender discrimination is not 

a factor preventing girl child education since almost all the male 

and female respondents think that educating a girl child is 

important.  

       Result from this study shows that majority of respondents 

identified two main benefits of girl child education which are: 

giving children the best start to life and learning of skills and 

information that can help protect children from exploitation. 

More than half of the respondents also identified enhancement of 

economic development; promoting healthier children and 

families and reduction of maternal death as benefits of girl child 

education. Understanding the benefits of a particular issue may 

affect a person’s perception on that issue. The respondents 

understanding on some of these benefits may have influenced 

their positive perception towards girl child education. Similar 

study in North east Karnataka revealed that 53% and 15% of 

respondents said benefits of education are increase knowledge 

level and better future for the child respectively [11]. 

       The attitude of respondents as regards school enrollment age 

for children showed that the ages chosen by most parents for 

both male and female children fell into the same range of 

between the ages two and five. This study shows that most 

parents believed in enrolling children in school early in life 

which is a positive attitude. Parents’ view on enrollment age for 

boys was very similar to that of girl-child which probably 

indicates little or no gender discrimination when it comes to 

enrollment of the children as par primary level. Ages two and 

three may however be considered too early to enroll a child in 

primary school as the usual age for primary school enrollment is 

between five and six years. Respondents may have chosen such 

early age for pre-primary education enrollment which is very 

common in the Nigerian society where most children spend one 

or two years in Nursery schools before being drifted into primary 

schools. 

       Majority (86%) of the respondents in this study also intends 

to educate their female children up to the tertiary level. This is a 

positive attitude towards accomplishing the Millennium 

Development Goal associated with girl-child education. The 

level of education of an individual generally broadens his 

knowledge and understanding towards many issues which 

include the importance of education. 

       Over 90% of parents sampled in this study identified regular 

attendance of the child in school and enrollment of the child in 

school as primary responsibilities of the parents. More than half 

of the respondents also agreed that the responsibilities of parents 

toward the child also include making sure that the child does his 

or her homework, meeting the teacher regularly to understand 

their child’s progress and monitoring regular attendance of 

teacher to ensure that their children get the best at school. Similar 

study in North Karnataka revealed similar result where 85% of 

respondents said that enrolment of a child in school was the 

responsibility of the parent, 84% said that parents should ensure 

that children should attend school regularly, 71% said parents 

should meet teacher regularly to understand the progress of their 

child and 65% of them agreed that parents should ensure that 

their children do their homework [11]. Thus, the respondents in 

both studies seem to see the role of the parents in learning and 

education in the right perspective. These are also positive 

indicators towards prompt achievement of the Millennium 

Development Goal relating to girl child education. 

       Majority (86.7%) of parents questioned in this study said 

that they will take both male and female education seriously. 

Few (11.4%) of them however said that they will take male child 

education more seriously than female education. This attitude 

will enhance the literacy rate in the country which in turns 

enhances awareness on many health related issues that can 

promote healthy living. 

       Over 70% of respondents interviewed in this study were 

aware of UNICEF, UNESCO and Universal Basic Education 

(UBE). This shows that the level of awareness in this regard is 

not a problem among the respondents and therefore the aims of 

these organizations will not be new to them. However, awareness 

of Dakar goals and A World Fit for Children goals was very low 

among the respondents. Only about 30% were aware. 

       To determine the school enrollment pattern among 

respondents, questions were asked on their children’s primary 

education completion and school dropout (table 5). The 

percentage of respondents’ male children who have completed 

primary education outweighs that of female children (59.2% for 

boys and 49.2% for girls). Though the percentage of female drop 

out from primary school seem small (8.2%) but when compared 

to the percentage of drop outs for boys (2.7%), it is observed that 

there is still a greater lag in girl child primary school completion 

than boys.  When asked why the girls dropped out of school, 

reasons given by majority of respondents were due to lack of 

money and to enable the female children run errands for their 

parents. Household poverty and need for the girl to work at home 

has also been identified as factors contributing to drop outs of 

girls in school in related studies [14][15]. If these factors are not 

addressed, the problem of lag in school completion will continue 

to be an issue to contend with. When this result was also 

compared with similar studies conducted in urban area of Nigeria 

where it was found that the probability of drop out among girls is 

23% and 12% for boys [16]; values stated by UNICEF as being 

the average of boys and girls enrollment for developing countries 

like Nigeria (0.92 for boys and 0.82 for girls) [8]; and another 

studies that stated that the average primary net enrollment for 

north central Nigeria as being 72.1% [17],it could generally be 

stated that the enrollment pattern of both boys and girls among 

the respondents in this study are better. This may be as a result of 

their good perception and attitudes towards girl child education 

as earlier stated. They are also much better when compared to a 
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state like Sokoto, Nigeria where it is estimated that only 15% of 

girls and 59% of boys are enrolled in primary education [7]. 

       As regards school absenteeism, over 80% of respondents 

said their female children are always present in school. This 

shows that a good number of the respondents monitor their 

children as regards school attendance. This is not surprising since 

majority of respondents recognized regular attendance of the 

child in school as the responsibility of the parents.  

       Though 325 (87.9%) of respondents said they are able to pay 

their children school fees regularly, unemployment among some 

respondents may be the reason why the remaining are unable to 

pay their children’s school fees. Unemployment has been a 

leading reason why people are living below poverty line in 

Nigeria. Poverty however has been identified as a major factor 

militating against girl-child education both by respondents in this 

study and other related literatures [7]. The inability of the parents 

to pay school fees may also be the cause of the child school drop 

outs among female children of some of the respondents. Statistics 

shows that enrollment of children in school doubled or tripled in 

Kenya, Uganda, Tanzania and Malawi after these countries 

abolished school fees [13]. This also goes to show that if parents 

are relieved of the burden of paying of school fees, the 

enrollment of girl-child in school may increase. 

       More than half (50.4%) of parents that responded to the 

question pertaining to whether they involve their female children 

in search for water or not said they do involve their female 

children in fetching water. Of this number, 63.3% and 61.1% of 

them said they engage their children in water fetching after and 

before school hours respectively. A few (3.3%) said they engage 

them during school. Involvement of these children in search for 

water before and during school hours may have a negative 

impact on the children’s education. Those that are involved 

during school hours will miss their lessons in school while those 

that are involved before school hours may become worn out 

before going to school and may lead to loss of concentration in 

class. Poverty may influence the kind of place an individual 

inhabits. Such places may lack basic amenities like portable 

water. Thus, this may force parents to involve their children 

especially female children for water search which may be far 

from their homes. 

       Only 25.5% of respondents engage their female children in 

hawking activities. Most (90.1%) of them involve them after 

school hours. Twenty-two percent of parents involve them before 

school hours and only 5.5% of them involve them during school 

hours. This study show that poverty level among unemployed 

involving the female children in hawking may be a source of 

extra fund for them which may enable them cater for the family 

needs. 

 

V. CONCLUSION 

       This study reveals that almost all the respondents were aware 

that education is a child right. Their perception towards girl-child 

education was also very good with almost all respondents saying 

that educating a girl child is important. The three most ranked 

factors by respondents as those militating against girl-child 

education were early marriage among females, poverty among 

household and pregnancy among girls of school age while the 

two leading benefits of girl child education recognized by 

respondents included giving the female children the best start to 

life and protecting the girl-child from exploitation like child 

labour. 

       This study also reveals that respondents’ attitude towards 

girl-child education was also good. Most respondents feel that a 

girl-child should be enrolled early enough as majority of them 

chose between ages two and four as the best for the enrollment of 

a girl child. The proportions of school enrollment for male and 

female children of the respondents were very high but with more 

drop outs among the female children than the males. The 

respondents’ reason for female drop out of school was because of 

lack of money. 

       Introduction and implementation of adult education among 

the uneducated parents will enhance better understanding of the 

relevance of girl-child education. Poverty among household 

should be addressed. Extra assistance such as free school meal or 

stipends linked to regular attendance helps poor families keep 

girls in school for longer. In addition, education at primary and 

secondary levels should be made free. Finally, there is need to 

conduct similar study in order to compare response and possible 

review strategy towards prompt attainment of the Millennium 

Development Goal related to girl-child education. 
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    Abstract- Porous surfaces such as carpets have been examined 

as a possible source for the introduction of indoor particle levels. 

Indoor airborne mold and/or mycotoxin exposure causes many 

multi-system adverse human health effects. This study is aimed 

at isolating and identifying fungal flora in the dust samples of 

various indoor environments in Usmanu Dan Fodio University, 

Sokoto, Nigeria. Samples were obtained from six (6) carpeted 

old buildings, two (2) carpeted new buildings, two (2) uncarpeted 

old building and two (2) uncarpeted new buildings. Samples 

were inoculated onto Potato Dextrose Agar (PDA) and identified. 

Ten (10) fungi species from 12 dust samples involving 12 indoor 

environments were isolated and identified. Total mean microbial 

concentration was 1.65x10
3
 cfu /g, average concentration 1.37x 

10
2
 cfu/g and standard deviation of 6.73 x 10

1
 cfu/g. The isolates 

include Aspergillus niger, Aspergillus flavus, Apsergillus 

fumigatus, Aspergillus ustus, Mucor racemosus, Mucor hiemalis, 

Rhizopus stolonifer, Scopulariopsis spp., Trichoderma spp., 

Wallemia Spp. A flavus, (100%) and A. Niger (91.7%) had the 

highest frequency of occurrence while A. ustus (8.3%) had the 

lowest frequency of occurrence. Conclusively, fungi are present 

in dust samples including infectious and toxigenic species. 

Therefore, attention should be given to our indoor air quality. 

 

    Index Terms- Indoor air quality, fungal flora, indoor 

environment, adverse health effects. 

 

I. INTRODUCTION 

ndoor air is made up of numerous airborne particles including 

bacteria, fungi, allergens and dusts. In a typical indoor 

environment, such as a home, school, workplace, particle levels 

are influenced by occupant activity, internal maintenance 

practices, the quality of interior maintenance and everyone of 

outdoor air that is brought into the facility by the ventilation 

system. Study of indoor air quality is a fairly new scientific 

discipline and the impact of interior particulate levels is only now 

been researched. Some researchers believe interior furnishings 

may play a role in these airborne particles levels. Porous surfaces 

such as Carpets have been examined as a possible source for the 

introduction of indoor particle levels [1].  Studies have observed 

that floor coverings could be pollutant sources as well as sinks 

and safes. (A source is something that emits contaminants, a sink 

is a reservoir for pollutant and a safe traps contaminants)[2]. 

       Over the past decade, there has been growing concern 

regarding the role of toxigenic fungi in damp indoor 

environment, however, there is still a lack of field investigation 

on exposure to mycotoxins [3]. Fungus is an eukaryotic, spore 

bearing organism that has absorptive nutrition and lack 

chlorophyll; that reproduces asexually, sexually or both methods 

and that normally has filamentous hyphae surrounded by cell 

walls, which usually contain chitin [4]. Molds are forms of fungi 

found all year round both indoors and outdoors. Its growth is 

encouraged by warm and humid conditions although it can grow 

during cold weather. Most molds found indoor comes from 

outdoors sources. It needs moisture to grow and becomes a 

problem only where there is water damage, high humidity or 

dampness. Common sources of indoor moisture that can cause 

mold problems include flooding, roof and plumbing leaks, damp 

basements or crawl spaces, or any moisture condensation on cold 

surfaces. Bathroom showers and steam from cooking may also 

create problems if not well ventilated [5]. Many microbial 

organisms including molds are found in dust deposited on 

surfaces and are suspended into air by activities that stir up dust 

such as walking or vacuuming. Molds are also found on indoor 

surfaces and can release spores into the indoor air [6]. 

       Indoor airborne mold and/or mycotoxin exposure causes 

many multi-system adverse human health effects. Health care 

professionals, building managers, homeowners and the general 

public need to be much more aware of their potential adverse 

health effects, the need for proper building remediation and the 

need for appropriate patient diagnosis and treatment. There is 

sufficient data from the medical literature and large number of 

clinical reports to substantiate the reported adverse health effects 

of indoor airborne mold. Indoor mold and mycotoxin exposure 

absorbed through the respiratory route can be a major pathway of 

injury by all 3 mechanisms: Infection, Allergy and Toxicity [7]. 

Therefore, this study is aimed at isolating and identifying fungal 

flora in the dust samples of carpets and floors used in selected 

offices, laboratories and common rooms in Usmanu Dan Fodio 

University, Sokoto, Nigeria. 

 

II. METHOD 

Sample Collection 

       Samples were obtained from six (6) carpeted old buildings, 

two (2) carpeted new buildings, two (2) uncarpeted old building 

and two (2) uncarpeted new buildings. A total of twelve (12) 

I 
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samples sites all within the premises of Usmanu Dan Fodio 

University, Sokoto, Nigeria. Samples were collected using new 

carpet brush and new plastic collector which were surface 

sterilized before each collection by washing with 70% ethanol. 

Each dust sample was collected into a new sterile polythene bag 

and appropriately labeled. A square meter of the carpet was 

surface sampled by brushing in multiple directions such that the 

available dust could be practically collected. 

Sample Inoculation 

       Samples were analyzed for fungi that can be cultured using a 

procedure described. One gram (1g) of individual samples was 

weighed and suspended in 10ml sterile distilled water. From the 

above suspension, 1ml was then diluted to 10
1
. Then, 1m1 of the 

diluted sample (that is, 10
1
) was then inoculated onto Potato 

Dextrose Agar (PDA) prepared according to manufacturer’s 

instruction as a general screening medium and incubated at room 

temperature (about 32
0
C) between 5-7 days. This procedure was 

carried out in duplicate. 

Identification 

       Fungal growth observed were identified and reported in 

colony forming units per gram of dust (cfu/g of dust). 

Macroscopically, the colour and appearance were noted. 

Microscopic examination was carried out and identification was 

speciated where possible.      

       A portion of the obtained culture was placed and teased out 

into a clean glass slide upon a drop of lactophenol cotton blue 

using sterile inoculating needles and covered with clean 

coverslip. It was then viewed under the microscope using x4, x10 

and x40 objectives. Identification was based on characteristic 

morphology, which was compared to the mycological atlas for 

confirmatory identification.  

 

III. RESULT 

       At the end of this study, a total number of 10 fungal species 

were isolated. The following results were recorded and presented 

in four (4) separate tables as follows:  

       Table 1: This highlights the exact locations where the 

samples were obtained and the characteristics of such floors 

whether carpeted or uncarpeted and the relative age of such 

building simply put as new or old. Designations were also 

assigned to each location for easy reference in other table 

presentations and discussion. 

       Table 2: This highlights the specific fungal species isolated 

from each sample site. Level of contamination of each site was 

expressed in percentage of the total number of fungal species 

obtained from the study which was ten (10) species in all. 

Table 3: Highlights the result of the study expressed in colony 

forming units per gram of dust sampled (cfu/g). Total colony 

count was 1.65 x 10
3
 cfu /g, average count was 1.37x 10

2
 cfu/g 

while standard deviation was 6.73 x 10
1 
cfu/g.  

Table 4: This shows the frequency or occurrence of each fungal 

species isolated among the twelve sites expressed in percentage. 

 

TABLE 1: SAMPLE SITES, CHARACTERISTIC OF LOCATIONS AND DESIGNATIONS. 

 

LOCATIONS  CHARACTERISTICS DESIGNATIONS  

Head of Unit, Microbiology Office  Old building, Carpeted Sample site 1 (S.S.1) 

Head of Unit, Zoology Office   Old building, Carpeted Sample site 2 (S.S.2) 

Head of Unit, Botany Secretary’s Office   Old building, Carpeted Sample site 3 (S.S.3) 

Dean of Sciences secretary’s Office   Old building, Carpeted Sample site 4 (S.S.4) 

Computer room Bursary department  Old building, Carpeted Sample site 5 (S.S.5) 

‘I.B.B’ Centre Male common room  Old building, Carpeted Sample site 6 (S.S.6) 

Personal Assistant to Dean of Post Graduate 

School’s Office  

New building, Carpeted Sample site 7 (S.S.7) 

Deputy Dean Post Graduate School Office  New building, Carpeted Sample site 8 (S.S.8) 

Microbiology (Undergraduate III) Laboratory  Old building, Carpeted Sample site 9 (S.S.9) 

Microbiology (Undergraduate IV) Laboratory  Old building, Carpeted Sample site 10 (S.S.10) 

New male hostel common room 1  New building, Carpeted Sample site 11 (S.S.11) 

New male hostel common room 2 New building, Carpeted Sample site 12 (S.S.12) 
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TABLE 2: TYPES OF FUNGI IDENTIFIED AT SPECIFIC SAMPLE SITES AND LEVEL OF CONTAMINATION 

 

SAMPLES 

SITES  

FUNGI IDENTIFIED  LEVEL OF 

CONTAMINATION 

(%) 

Sample site 1 Aspergillus niger, Aspergillus flavus 20 

Sample site 2 Aspergillus niger, Aspergillus flavus, Aspergillus fumigatus  30 

Sample site 3 Aspergillus niger, Aspergillus flavus, Mucor racemosus, 

Scopulariopsis spp, Rhizopus stolonifer 

50 

Sample site 4 Aspergillus niger, Aspergillus fumigatus Mucor racemosus, 

Rhizopus stolonifer 

40 

Sample site 5 Aspergillus niger, Aspergillus flavus, Mucor racemosus, Mucor 

hiemalis, Wallemia Spp.    

50 

Sample site 6 Aspergillus niger, Aspergillus flavus, Aspergillus Ustus.  30 

Sample site 7 Aspergillus niger, Aspergillus flavus, Aspergillus fumigatus, 

Mucor racemosus, Mucor hiemalis, Rhizopus stolonifer    

60 

Sample site 8 Aspergillus niger, Aspergillus flavus, Aspergillus fumigatus, 

Mucor racemosus, Rhizopus stolonifer.   

50 

Sample site 9 Aspergillus niger, Aspergillus flavus, Mucor racemosus, 

Rhizopus stolonifer, Scopulariopsiss spp, Trichoderma spp., 

Wallemia spp.      

70 

Sample site 10 Aspergillus niger, Aspergillus flavus, Mucor racemosus, 

Rhizopus stolonifer, Trichoderma spp. 

 

50 

Sample site 11 Aspergillus niger, Aspergillus flavus, Mucor racemosus, 

Trichoderma Spp.  

40 

Sample site 12 Aspergillus niger, Aspergillus flavus, Mucor racemosus, 

Wallemia spp. 

40 
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TABLE 3: AVERAGE FUNGAL CONCENTRATIONS BY SPECIFIC SAMPLE SITES. 

 

Sample sites  Average number of colonies Dilution factor (10
1
) cfu/g of dust 

Sample site 1 14.5 10 1.45 x 10
2
 

Sample site 2 8.0 10 8.0 x 10
1
 

Sample site 3 9.5 10 9.5 x 10
1
 

Sample site 4 5.5 10 5.5 x 10
1
 

Sample site 5 16.0 10 1.6 x10
2
 

Sample site 6 18.0 10 1.8 x 10
2
 

Sample site 7 10.5 10 1.05x10
2
 

Sample site 8 10.0 10 1.0x 10
2
 

Sample site 9 26.5 10 2.65 x10
2
 

Sample site 10 12.0 10 1.2x10
2
 

Sample site 11 8.5 10 8.5x10
1
 

Sample site 12 25.5 10 2.55x10
2
 

 

Total Colony count  - 1.65x10
3
 cfu/g 

Average count   - 1.37 x 10
2
 cfu/g 

Standard Deviation -    6.73x10
1 
cfu/g 
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TABLE 4: FREQUENCY DISTRIBUTION BY FUNGI SPECIES ISOLATED 

 

Fungi Species Isolated Total number of sample 

sites 

Number of sites of 

observed presence 

Frequency (%) 

Aspergillus niger  12 11 91.7% 

Aspergillus flavus  12 12 100.0% 

Aspergillus fumigatus  12 4 33.3% 

Aspergillus ustus  12 1 8.3% 

Mucor racemosus  12 9 75.0% 

Mucor hiemalis  12 2 16.7% 

Rhizopus stolonifer  12 5 41.7% 

Scopulariopsis spp. 12 2 16.7% 

Trichoderma spp. 12 3 25.0% 

Wallemia spp.  12 3 25.0% 

 

IV. DISCUSSION 

       Based on the result presentation and analysis of this study, 

certain useful assumptions vis-à-vis the sample sites could be 

made after discussing the results based on their merits and facts. 

However, in order to appreciate the economic values of the 

isolated species in this study, it will be logical to appraise them 

based on the extent to which they can cause hazards. This 

hazards classification has been used by a number of researchers 

where they classified into:  

       Hazard Class A: This includes Fungi or their metabolites 

that are highly hazardous to health. These fungi or metabolites 

should not be present in occupied dwellings. Presence of these 

fungi in occupied building requires immediate attention. 

       Hazard Class B: This includes fungi, which may cause 

allergic reactions to occupants if present indoor over a long 

period.   

       Hazard Class C: Includes fungi not known to be a hazard to 

health. Growth of these fungi indoors, however, may cause 

economic damage and therefore should not be allowed [8]. 

       Tables 2 and 3 reflect the level of contamination and 

concentration respectively. The most striking of the results is that 

from site 7 and 8, which are sites of a new building and new 

furnishing of less than 1 year old. The fungal concentration of 

1.95 x10
2
 cfu/g and 1.0 x 10

2
 cfu/g respectively are high as well 

as their level of contamination – 60% and 50% respectively.  

       Comparatively, they are higher in concentration and level of 

contamination than some of the old carpeted buildings like sites 

2, 3 and 4. The assumption is that the postgraduate school 

building, most mold found indoor originate from outdoor 

sources. Spores settle on virtually all building materials 

throughout the manufacturing process, storage and delivery to 

the construction site. Mold spores continue to infiltrate during the 

construction process. After the construction was completed, mold 

spores will continue to enter building through air current through 

open doors and windows, through heating, ventilation and air 

condition systems, through new materials and furnishings 

introduced into the building, and through the clothes and persons 

of people coming into the building [9]. All these could contribute 

to the high concentration and level of contamination recorded 
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since the building was not specially washed and disinfected after 

construction before putting it into use.  

       Another comparism worth of note is site 2 and site 11. Site 2 

is an old carpeted office while site 11 is a new hostel common 

room with bare floor. Their concentrations are 8.0 x 10
1
 cfu/g 

and 8.5 x 10
1
 cfu/g respectively and their level of contamination 

are 30% and 40% respectively. Both sites show similar values 

despite their different features. Site 2 is an office with high foot 

traffic likewise site 11 but site 2 is more frequency swept and 

experience better sanitation while site 11 is used by students, less 

frequently swept and sanitized. Naturally, much higher 

concentration and contamination should be expected from site 11 

than site 2. Therefore, one could assume that the presence of 

carpet in site 2 could be a factor, that is, the carpet may be 

serving as ‘safe’ and ‘sink’ for fungi spores by trapping and 

harboring which may not be completely removed by the routine 

sweeping [2]. 

       Sample site 9 and 12 are also within similar range of 

concentration but different levels of contamination. With 2.65 x 

10
2
 cfu/g (70%) and 2.55 x 10

2
 cfu/g (40%) respectively. Both 

sites are high foot traffic and indoor daily activity with diverse 

people and that could account for high concentration of both 

sites. However, site 9 is a microbiology lab, which has obvious 

activities going on in it that could account for the diversity of 

species, isolated giving it a higher level of contamination as 

compared to site 12, which is a hostel room. 

       Sites 2, 3 and 4 carpeted and frequently swept offices of high 

foot traffic but their concentration and contamination are low and 

as explained earlier, the carpets may be trapping some of the 

fungal particles which cannot be removed by frequent sweeping.  

Sample site 1, 5 and 6 are generally higher in concentration than 

sites 2, 3 and 4. All six are old carpeted sites. The assumption 

here could be the ‘sink’ and ‘safe’ function of carpet, which traps 

those fungal particles from being released.  

       Sites 9 and 10 are both microbiology labs but it is observed 

that site 9 exhibits a much higher concentration and 

contamination that site 10. The possible assumption here is that a 

much higher volume of sterilization and disinfection activities 

takes place in site 10 being that final year students’ lab. Much of 

their project practical procedures take place in this lab which 

involve diverse forms of sterilization. It is known that microbial 

population will be reduced by the same fraction at constant 

intervals when exposed to lethal agents[4].  

       Based on table 4, showing the frequency distribution of 

isolates, Aspergillus flavus (100%) and Aspergillus niger 

(91.7%) are the most ubiquitous. Along with Aspergillus 

fumigatus (33.3%), the three species of Aspergillus are classified 

as Hazard class A [8]. They are known to cause invasive 

Aspergillosis and produce mycotoxins e.g. aflatoxins and 

ochratoxins which are known carcinogens [9]. Hence, there is the 

need to pay adequate attention to our general indoor 

environments since they are ubiquitous and possess infectious 

and toxigenic health hazards.  

       Mucor racemosus (75%), M. hiemalis (16.7%) and Rhizopus 

stolonifer (41.7%) are readily present, known to cause more of 

opportunistic disease (mycosis) e.g. mucormycosis causing 

severe paranasal pulmonary infections, they are usually 

disseminated infection in those with reduced host defenses e.g. 

patients with uncontrolled diabetes, leukaemia, burns and those 

being treated with cytotoxic drugs corticosteroids [10]. Although 

Rhizopus spp. has a lot of beneficial characteristics, it also 

sometimes acts as a contaminant. Rhizopus and Mucor species 

have been implicated in zygomycosis [11].  

       Scopulariopsis spp. (16.7%) and Trichoderma spp. (25%) 

are generally classified as Hazard class B as they are known to 

releases certain allergens, which could trigger allergies in 

occupants, especially the sensitive ones, over a long period of 

time [8]. They are not ubiquitous, hence, with regular sanitation; 

they could be kept to the barest minimum. 

       Wallemia spp. (25%) is generally classified as Hazard class 

C. They are generally known to biodeteriorate porous household 

materials. They reduce aesthetic values of carpets and walls but 

not known to cause any health Hazard to humans [8]. Aspergillus 

ustus (8.3%) is rare and uncommon species and demands little or 

no attention.  

 

V. CONCLUSION 

       From this study, it may be concluded that dust samples from 

carpets and floors of indoor environment harbor fungi of diverse 

species. There are also indications that the indoor air qualities are 

influenced by the nature of fungi species present in the dust 

samples. Furthermore, one can say that a good percentage of the 

fungi isolated have adverse health effects on occupants or users 

of such indoor environment especially the Hazard class A fungi.                    

       Therefore, carpet and floor dust samples could be an 

indicator of indoor air quality. Thus, government agencies and 

general public to give proper and adequate attention to factors 

that precipitate indoor fungi and possibly remediate such factors 

to maintain the healthy well-being of occupants living within 

such indoor environment. 
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    Abstract- Micropropagation of Asclepias curassavica L. a 

medicinal plant valued for its medicinal properties has been 

carried out using two different plant culture media, Murashige 

and Skoog (MS) and L2. L2 medium proved to be superior to 

MS medium in terms of shoot multiplication and shoot length. 

Nodal explants showed enhanced organogenic response than 

shoot tip explants. Basal nodal explants produced more number 

of shoots than terminal nodes for shoot morphogenesis. Among 

the two different cytokinins tested in MS media, 6-

benzylaminopurine  (BAP) proved better than Kinetin (KIN) for 

improving shoot number and shoot length in combination with 

different auxins. Among the two different cytokinins tested in L2 

media, KIN proved better than BAP for improving shoot number 

and shoot length either individually or in combination with 

different auxins. Highest number of shoots was obtained from 

nodal explants cultured on L2 media containing 3 mg/L KIN in 

combination with Indole-3-acetic acid (IAA). The microshoots 

developed through in vitro regeneration were rooted on full and 

half strength MS media containing IBA alone and in combination 

with KIN and the highest number of roots was observed on MS 

medium with Indole-3-butyric acid (IBA) 1 mg/L + 0.2 mg/L 

KIN. 

 

    Index Terms- Asclepiadoideae, Micropropagation, 

Regeneration, Cytokinin 

 

Abbreviations 

BAP 6-benzylaminopurine   

IAA Indole-3-acetic acid 

IBA Indole-3-butyric acid 

KIN Kinetin 

L2 Phillips and Collins medium (1979) 

MS Murashige and Skoog medium (1962) 

NAA 1-Naphthalene-acetic acid 

 

I. INTRODUCTION 

sclepias curassavica (L.) (Tropical milkweed) is an erect, 

evergreen sub shrub belonging to the sub family 

Asclepiadoideae, family Apocynaeceae (Endress and Bruyns, 

2000). The sub family Asclepiadoideae constitutes many 

medicinally important plants comprising more than 250 genera 

and 3,000 species, of which 43 genera and 243 species are 

present in India. In general, Asclepiadoideae plants are the 

source of cytotoxic and cardiac glycosides and contain highly 

valuable potential products for curing many diseases of animals 

and human beings. The plants of the family also contain 

esterified polyoxy pregnane glycosides, which show anticancer 

and antitumor activity. In vitro micropropagation offers the 

advantage of rapid multiplication of many medicinal plants with 

no limitations of growth seasons (Kalidas et al. 2008). Its root 

extracts are widely used as an emetic and laxative.  A decoction 

of the plant is used as an abortifacient.  Roots are of medicinal 

importance (termed ‘Pleurisy root’) and are used as an 

expectorant for pneumonia, lung problems, employed to treat 

warts, fever, to treat ringworm and to prevent bleeding.  The 

estimated global trade in medicinal and aromatic plants was more 

than US$60 billion in 2000 and is anticipated to reach 5 trillion 

by 2050.  

         India and China are the world’s leading exporters of 

medicinal and aromatic plant materials (Kumar, 2003). Lee et al. 

(1982) cultured apical shoot tips of Asclepias erosa to obtain 

greatest number of shoots.  Morphogenetic investigations of 

different explants of Asclepias rotundifolia were carried out by 

Tideman and Hawker (1983). Researchers have shown interest in 

latex producing plant containing considerable amount of low 

molecular weight hydrocarbons that might be used as a substitute 

for fossil fuels. Stem explants of Calotropis procera were 

cultured by Dhir et al. (1984). However, very few attempts have 

been made to propagate this plant either in vitro or ex vitro. In 

the present investigation, an efficient and reproducible protocol 

has been developed for rapid multiplication of Asclepias 

curassavica (L.) through axillary bud explants in order to 

conserve and preserve the germplasm of this rare species. 

 

II. METHODOLOGY 

        In vitro micro-propagation studies largely depend on the 

techniques adapted for the manipulation of plant cells, tissues or 

organs on artificial nutrient media under controlled and aseptic 

conditions. Asclepias curassavica plants and seeds were 

collected from Tirumala hills, Tirupati, Andhra Pradesh during 

March, 2005. The seeds were germinated in the experimental 

plots of Department of Biotechnology, S.V. University, Tirupati, 

Andhra Pradesh. Actively growing shoots with five to six nodes, 

young leaves, axillary buds, nodal segments were used as 

explants.  The explants were washed under running tap water for 

5-10 minutes, presoaked in liquid detergent (1% Tween 20) for 1 

to 5 minutes and surface sterilized in 70% ethanol for 60 seconds 

and Mercuric chloride (0.1-1%) for 1-5 minutes.  Then they were 

rinsed with sterile double distilled water for 4-5 times. Two 

different types of culture media were used for shoot proliferation 

A 
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and regeneration - MS medium (Murashige and Skoog, 1962) 

and L2 medium (Phillips and Collins, 1979) individually 

supplemented with different concentrations of cytokinins (BAP 

and KIN) (0.5 to 4.0 mg/l) alone and in combination with auxins 

(IAA, IBA and NAA) (0.5mg/l) and explants from mature plants 

and young juvenile seedlings were inoculated. In addition, 

antioxidants like activated charcoal and polyvinyl pyrrolidone 

(0.025%) were added to test the release of phenolic compounds. 

The culture medium was also supplemented with growth 

adjuvants – coconut milk, casein hydrolysate and ascorbic acid to 

determine their effect on shoot proliferation (10%). Both the MS 

and L2 media integrated with sucrose (3%, w/v) and were 

solidified with 0.8% agar. The pH was adjusted to 5.8 and 

sterilized by autoclaving at 15lbs pressure at 121
0
C for 15-20 

minutes. 

 

III. RESULTS AND DISCUSSION 

        The choice of using type of media for the metabolic needs 

of the cultured cells and tissues is a major factor in success of 

plant regeneration.  Each plant requires different quantities of 

inorganic and organic nutrients for its morphogenic response, so 

no single medium combination will give satisfactory results with 

all tissues used. Therefore to determine the suitable medium, in 

the present study, mature explants like axillary buds, shoot tips 

were inoculated on MS and L2 media containing 3% sucrose and 

1 mg/L cytokinins. Among the two media screened L2 medium 

proved better than MS medium. Axillary buds on L2 medium 

developed better than MS medium. Axillary buds on L2 medium 

developed an average of 5 shoots per explant with 80 per cent 

shoot regeneration.  All explants inoculated on L2 medium 

responded well with healthy shoots.  Shoots developed on this 

medium were thin, light green in colour with less number of 

leaves.  In the present investigation highest number of shoots 

with maximum shoot length and frequency of shoot regeneration 

were obtained from KIN than BAP when employed individually 

(Table 1 & 2).  Hence, in the present study BAP was consider as 

next best cytokinin for axillary shoot proliferation of  A. 

curassavica both qualitatively and quantitatively.  The 

regenerants obtained with BAP were stunted and had short 

internodes with comparatively small leaves.  Unlike BAP treated 

shoots, the shoots that developed on a KIN supplemented 

medium had normal dark green and broad leaves with long 

internodal space and showed better growth and elongation.  

         In our observations, the potentiality of shoot bud 

regeneration from nodal explants of A. curassavica was higher 

than that of shoot tip explants. Axillary shoot system which 

arises from the resident axillary meristems of the nodes and shoot 

tips were the best suited explants for in vitro culture system 

(Phillips and Collins, 1979; Campbell and Tomes, 1984). Among 

the two different media tested, the nodal explants for A. 

curassavica, L2 medium prepared with BAP 2 mg/L was found 

to be the excellent medium for shoot sprouting, number and 

length without callus formation followed by MS medium in A. 

curassavica (Juan et al. 2004).  The shoot buds sprouted on MS 

medium showed only limited shoot number and growth even 

after extended period. Thus the quantity of growth and 

differentiation varied considerably with the media composition. 

L2 medium has a composition intermediate for NO3
-
, NH4

+
 and 

K
+
 and it has higher levels of Ca

2+
, Mg

2+
 and SO4

2- 
than MS 

media (Schenk and Hildebrandt, 1972). Since nitrogen is a 

constituent, its deficiency inhibits plant growth. This is because 

the ratio of nutrients strongly influences the pH of the medium, 

which in turn determines the absorption of other nutrients 

(Schenk and Hildebrandt, 1972). Thus in the present 

investigation on A. curassavica, L2 medium proved to be the best 

balanced nutrition for growth (Juan et al. 2004).   

          A balance between auxins and cytokinins is prerequisite 

for the formation of either axillary bud or adventitious 

proliferation of shoots. In this study two different cytokinins 

(IBA & KIN) were tested with different auxins like NAA, IAA 

and IBA in both MS and L2 media, to assess their efficiency on 

shoot multiplication from nodal explants of A. curassavica. 

Among the various combinations of cytokinin and auxins tested, 

KIN (2 mg/L) + NAA (0.5 mg/L) produced a maximum No. of 

shoots (3.65) with mean shoot length of 3.25 cm. But maximum 

frequency of response was obtained with 2 mg/L BAP + 0.5 

mg/L NAA with 82% of shoot regeneration capacity. An average 

of 1-2 shoots formed at lower concentrations of KIN (0.5 and 1.0 

mg/L) with (0.5 mg/L) NAA. Shoot number increased 

excessively in 3 mg/L KIN along with 0.5 mg/L NAA. NAA at 1 

mg/L produced basal callus from the basal cut end portion of the 

explant with all concentrations of KIN tested (0.5-4.0 mg/l).  

Shoot number was promoted in BAP amended media also in 

combination with NAA, than BAP alone, but inferior to KIN.  A 

mean shoot number of 2.66 were observed at 3 mg/L BAP 

supplemented medium in combination of 0.5 mg/L NAA with 

mean frequency of 70%. Shoot length recorded at this 

concentration was 7.2 cm. Compact basal callus formation was 

observed from basal cut end portion of the explants at 2 mg/L 

BAP + 0.5 mg/L NAA.  The leaf lamina size and inter-nodal 

space of shoots growing in BAP with NAA containing MS media 

increased slightly than in media with BAP alone. In combination 

with IAA, not much improved effect was observed on either 

shoot number or frequency of response. A maximum of shoots 

(1.5) were obtained at 2 mg/L KIN + 0.5 mg/L IAA with mean 

shoot length of 4.5 cm. Highest shoot length among all 

combinations of BAP containing media was observed with IAA 

combination.  A maximum shoot length of 8.1 cm was observed 

at 3.0 mg/L BAP + 0.5 mg/L IAA containing medium.  Inter 

nodal space was found more in IAA derived shoots.  

           Axillary shoots produced during direct and indirect 

organogenesis were made to root on transferring to separate 

media with varied concentrations of auxins alone and in 

combination with cytokinin. Two different strengths of MS 

media were scrutinized to know the effect of nutrients and 

carbohydrate concentration on root initiation, development and 

subsequent field establishment. The separated single shoots 

started to root after 2 weeks of inoculation from basal cut portion 

of the shoots on two different strengths of media were tested. The 

roots formed were of different kind i.e., morphology, number of 

roots produced were determined by the type of treatment under 

which they were produced.  Roots induced on ½ MS medium 

with IBA (0.5mg/L+ 0.2 mg/L KIN) were long, white coloured 

and branched. Roots induced on Full strength MS medium with 

IBA (0.5 mg/L) + KIN (0.2 mg/L) were stout, chlorophyllous, 

thick and unbranched (Table 3). Thus our report provides an 

efficient, simple protocol for the micropropagation of A. 
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curassavica. This protocol facilitates the conservation and 

preservation of A. curassavica, an economically important 

medicinal plant. 

 

IV. CONCLUSION 

        In vitro multiple shoot induction through axillary bud for A.  

curassavica was established on MS and L2 media. L2 medium 

found to be superior to the MS medium in terms of shoot 

multiplication and shoot length. Nodal explants showed better 

organogenic response than other explants. Cytokinins tested in 

MS media, BAP performed superior than KIN for enhancing 

shoot number and shoot length in combination with different 

auxins, where as in L2 media amended with BAP and KIN 

showed opposite response, KIN proved better than BAP for 

improving shoot number and shoot length either individually or 

in combination with different auxins. Plantlets were successfully 

acclimatized to ex vitro conditions. For the first time, the present 

study reports the establishment of an effective micropropagation 

protocol for the mass production of A. curassavica plants 

contributing to the conservation of this endangered species in the 

wild. This protocol will be applied to several genotypes, and the 

plants produced in this study can be used for further biochemical 

or other studies or to develop long-term conservation of A. 

curassavica, an economically important medicinal plant. 
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Table 1: Effect of KIN alone and in combination with different Auxins on MS medium for direct shoot regeneration from nodal 

explants of A. curassavica. Observations:  After 4 weeks. (The results are mean (SE) of 20 independent determinations) 

PGRs mg/L Frequency of shoot 

regeneration  

(%) 

No. of 

shoots/explant 

Mean ± SE 

Length of 

shoots (cm) 

Mean ± SE KN IAA NAA IBA 

0.5 0.5 - - 55 1.05 ± 0.2 3.91 ± 0.09 

1.0 0.5 - - 65 1.4 ± 2.5 3.35 ± 0.27 

2.0 0.5 - - 60 1.5 ± 0.30 4.5 ± 0.6 

3.0 0.5 - - 50 1.0 ± 0 3.9 ± 0.2 

4.0 0.5 - - 50 1.0 ± 0 1.14 ± 1.6 

0.5 - 0.5 - 50 1.49 ± 0.30 3.9 ± 0.2 

1.0 - 0.5 - 55 1.57 ± 0.25 3.35 ± 0.27 

2.0 - 0.5 - 82 3.68 ± 0.18 3.28 ± 0.18 

3.0 - 0.5 - 63 1.62 ± 0.31 2.72 ± 0.4 

4.0 - 0.5 - 60 1.5 ± 0.28 7.0 ± 0.7 

0.5 - - 0.5 55 1.28 ± 0.18 4.37 ± 0.68 

1.0 - - 0.5 60 1.28 ± 0.19 4.71 ± 1.04 

2.0 - - 0.5 70 1.33 ± 0.21 1.28 ± 0.18 

3.0 - - 0.5 65 1.51 ± 0.25 5.65 ± 0.8 

4.0 - - 0.5 60 1.33 ± 0.21 1.28 ± 0.18 
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Table 2: Effect of BAP alone and in combination with different Auxins on MS medium for direct shoot regeneration from nodal 

explants of A. curassavica. Observations: After 4 weeks. (The results are mean (SE) of 20 independent determinations) 

PGRs mg/l Frequency of 

shoot regeneration 

(%) 

No. of 

shoots/explant 

Mean ± SE 

Length of shoots 

(cm) Mean ± SE 
BAP NAA IAA IBA 

0.5 0.5 - - 55 1.28±0.18 3.64±0.35 

1.0 0.5 - - 60 1.4±0.24 3.50±0.41 

2.0 0.5 - - 82 1.44±0.33 4.81±0.38 

3.0 0.5 - - 70 2.66±0.33 7.23±0.43 

4.0 0.5 - - 60 1.2±0.20 6.07±0.49 

0.5 - 0.5 - 55 1.33±0.21 4.10±0.30 

1.0 - 0.5 - 65 1.57±0.29 5.89±0.22 

2.0 - 0.5 - 70 2.0±0.30 5.20±0.92 

3.0 - 0.5 - 70 2.66±0.61 8.10±0.90 

4.0 - 0.5 - 60 1.33±0.21 4.85±0.31 

0.5 - - 0.5 55 1.4±0.21 2.91±0.26 

1.0 - - 0.5 60 2.14±0.40 4.75±0.09 

2.0 - - 0.5 65 2.16±0.30 6.44±0.21 

3.0 - - 0.5 70 2.66±0.55 5.46±0.76 

4.0 - - 0.5 70 2.42±0.36 6.44±0.21 
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Table 3: Effect of ½ strength MS medium supplemented with different concentrations of IBA alone and in combination with KIN on 

root induction. (The results are mean (SE) of 20 independent determinations). 

IBA  

mg/L 

 

KIN mg/L 
Frequency of 

response (%) 

No of roots/shoots 

Mean ± SE 

Root length (cm) 

Mean± SE 

0.5 - 65 8.8 ± 0.21 2.40 ± 0.09 

1.0 - 70 9.4 ± 0.29 2.82 ± 0.23 

1.5 - 73 9.0 ± 0.00 2.86 ± 0.19 

2.0 - 75 8.5 ± 1.25 3.0 ± 0.36 

0.5 0.2 70 11.2 ± 0.71 2.8 ± 0.49 

1.0 0.2 85 12.2 ± 0.53 3.07 ± 0.24 

1.5 0.2 72 10.0 ± 0.00 2.62 ± 0.17 

2.0 0.2 70 9.8 ± 1.08 5.05 ± 0.48 

0.5 0.4 70 9.16 ± 0.82 3.30 ± 0.44 

1.0 0.4 65 6.6 ± 0.53 3.03 ± 0.13 
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Figure 1: Direct shoot induction and Rhizogenesis of A. curassavica in MS and L2 media. A. Shoot bud initiation from axillary buds 

on MS media B. Shoot bud initiation from axillary bud culture on L2 media C. Rhizogenesis on ½ strength MS media D. Multiple 

shoot development after 5 weeks on MS media E. Multiple shoot development after 5 weeks on L2 media and F. Acclimatized plants 

growing in plastic pots. 
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    Abstract- Turbine is the most critical component in 

hydropower plants because it affects the cost as well as overall 

performance of the plant. Hence, for the cost effective design of 

any hydropower project, it is very important to predict the 

hydraulic behaviour and efficiency of hydro turbines before they 

are put in actual use. Experimental approach of predicting the 

performance of hydro turbine is costly and time consuming 

compared to CFD approach. 

      The aim of the paper is to predict the performance and 

efficiency of turbine using CFD approach and to validate the 

same with model testing results. The overall efficiency of the 

turbine is determined based on the fundamental equations. The 

various parameters used in the equation depend on the type of 

boundary conditions used for the numerical simulation. The 

overall efficiency predicted with CFD approach was compared 

with the model testing results obtained from the manufacturer 

and very good agreement was found. CFD approach may be 

helpful in improvement of the existing efficiency measuring 

techniques and evaluation of the performance of hydro turbines. 

 

 

    Index Terms- Losses, performance, steam turbine 

 

I. INTRODUCTION 

urrently over 35% of electrical energy demands are 

generated by steam turbine. The steam turbine is one of the 

key components because it is the steam turbine that converts the 

thermal energy of the steam into rotational kinetic energy, which 

in turn, drives the generator shaft. Considering, the vast amount 

of fuel associated with this, it is importance that the steam 

turbines are running at their highest possible efficiencies. Any 

improvement in efficiency will result in a considerable amount of 

saving and it is anticipated that a single percentage change in 

steam plant efficiencies will result in an annual saving. The 

overall efficiency of a power plant is directly dependent on the 

turbine entry temperature and the back pressure, therefore it is 

important to realize that for a given main steam condition and 

back pressure, the overall plant efficiency can be improved by 

increasing the efficiency of the individual plant components. 

       Considerable experimental work has been performed in 

studying the flow. In parallel with this, due to the limitation of 

experimental measurement and to aid in interpreting 

experimental results, Computational Fluid Dynamics (CFD) 

analysis is used. 

 

II. LITERATURE REVIEW 

        Slawomir Dykas and Wlodzimierz Wróblewsk [1]: 

Estimated the losses in steam flow through an LP steam turbine 

rotor and the whole stage. Two types of losses occur in steam 

flow, aerodynamic (profile, secondary row, leakage) and 

thermodynamic (due to addition of heat caused by condensation). 

The presented numerical results are split into two groups. First, a 

comparison of three different calculation methods of steam flow 

is carried out. To this end, the geometry of an LP steam turbines 

last rotor is chosen. The first examined method is the Streamline 

Curvature Method (SCM) used on the meridional plane with loss 

correlations, the other two being commercial and in-house CFD 

codes, solving the Reynolds-averaged Navier-Stokes equations 

for 3D flow.  

        T. F. Yusaf and I. Hussein [2]: This paper describes the 

development status of indigenous Computational Fluid Dynamics 

(CFD) software (FLOWSIM) capable of handling complex 

geometry. It addresses the development of the pre-processor, 

post-processor as well as the flow solvers that can handle a wide 

range of computational meshes. The flow solvers employ the 

second-order accurate cell vertex Finite Volume Method for 

space discretisation and multi-stage Runge-Kutta explicit time 

integration to solve the unsteady Reynolds Averaged Navier-

Stokes (RANS) equations, where its unstructured counterparts 

are integrated with the commercial pre- and post-processor; it is 

time-effective and the range of simulations that can be attempted 

is extended towards complex geometry. Finally, the paper 

discusses the applications of this newly developed CFD software, 

together with the verification of results with predictions from 

commercial codes as well as experimental data. 

 

III. DATA COLLECTION 

Basic Losses in Turbomachinery 
        It is assumed that the overall loss in a machine blade row is 

the sum of a number of basic loss components. It is usually 

assumed that these can be evaluated independently and then 

combined linearly to obtain the total loss. The basic loss 

components are usually listed as follows: 

       Profile loss: loss due to the boundary layer growth on the 

blade pressure and suction surface in a uniform two- dimensional 

flow plus the trailing-edge loss. 

       Secondary loss: The secondary losses arise from complex 

three-dimensional flows set up as a result of the rolling up of the 

end wall boundary layer, and associated stream wise vorticity 

and separation of the flow. This formation of losses is shown in 

Fig 01. This interaction between the flow through the blade 

passage and the end wall boundary layer results in a total 

C  
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pressure loss which is often a significant fraction of the total loss 

for low aspect ratio turbines. 

         Tip clearance loss: The tip clearance loss arises due to the 

required gap between the end of a rotor blade and the adjacent 

wall. For the two types of blades generally encountered, i.e. 

unshrouded and shrouded blades, the loss generating mechanisms 

are quite different. In the case of shrouded rotor blades, the 

clearance flow is separated from the flow through the blading. 

Losses arise then from energy dissipation across the shroud and 

from mixing of the clearance flow with the main flow 

downstream of the blade row. For unshrouded rotor blades, a 

clear separation between secondary and clearance losses is not 

possible. In this case the secondary loss obtained at zero 

clearance is generally assumed to remain unaltered as the 

clearance gap is increased. The tip clearance loss is then taken as 

the difference between total losses with and without clearance. 

However, it is obvious that secondary loss will be affected 

somewhat by the clearance. Other losses include disc friction 

losses, wind age losses and wetness losses etc. 

        All the above correlations express losses as a function of 

key geometric and flow parameters. 

 
Fig. 01: Formation of Secondary losses 

 

 

IV. GEOMETRY DESCRIPTION 

        Before a computational grid can be imposed on a particular 

flow-path solution domain, the geometry of the flow-path 

boundaries must be modelled. This numerical definition of the 

flow-path shape provides the framework upon which to build the 

computational grid. In our present work modelling was done as 

per the layout of LP blading considering the tip clearances. The 

degree to which a CFD analysis program functions successfully 

as a detailed design tool depends on how closely it meets certain 

requirements. Obviously, the physical model must be sufficiently 

accurate to represent hose aspects of the flow that will impact 

aerodynamic performance. The geometric model is shown in Fig 

02. 

 
Fig 02: Geometric model of LP Blading 

 

        The approach taken to describe the flow path geometry will 

be determined, in part, by the complexity of the flow-path 

boundary shapes. Since the bladed disks are axisymmetric in 

nature, modelling of single blade row with necessary boundary 

conditions will be sufficient. The technique selected for the 

geometric description and modelling of components should offer 

sufficient flexibility to accommodate design changes. Because 

component and flow-path shapes constantly evolve during the 

design process, modification of the geometric model of the flow-

path boundaries must also be easily accomplished, and the 

updated model must be made rapidly available. These 

requirements necessitate utilizing the geometric modelling 

capabilities of computer-aided design (CAD) system. We used 

relatively automated scheme for the description and modification 

of component geometry. Parametric representations of the model 

and tabular representation of the flow path coordinates at 

selected stream wise calculations are used. This facilitates the 

flexibility for any flow path changes in future. Another issue that 

must be considered in the description of flow-path geometry is 

that of the transfer of consistent information to other functional 

groups during the design process. Particularly in a concurrent 

engineering [3] environment, it is essential that all functional 

organizations have access to and work with the same “master” 

geometric model of an object or flow path. 

 

V. GRID GENERATION 

         After the geometric model of the turbo machinery 

component has been established, the next step in the process of 

communicating this configuration to the CFD analysis program is 

to define the computational grid within the physical domain. The 

boundaries of this region are typically defined by the flow-path 

surfaces (end walls, blades, etc.) and by the periodic boundaries 

between blade passages, where appropriate. 

 
Fig. 03: Grid Generation of model 
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       Inlet and exit boundaries are established at points upstream 

and downstream, where the necessary flow conditions are 

assumed to be known. 

       Within this region, a three dimensional computational grid is 

applied, such that the governing equations will be solved at every 

point on the grid, or within every cell formed by the grid. The 

grid imposed on the physical domain must conform to the 

boundaries of that domain and must provide adequate resolution 

in all areas of the flow field to permit accurate prediction of the 

flow behaviour. The mesh was generated as shown in Fig. 03. 

And the grid independence check was done and the optimum 

number of elements found for stator or rotor is around 2, 40,000, 

and they + value [4] also considered. In our model we generated 

structured mesh. The typical mesh pattern around blade profile is 

shown in Fig.04. 

 
Fig. 04: Mesh pattern around the profile 

 

         Sufficient number of nodes is taken around the blade 

profile and wall boundaries to capture wall boundary layer effect. 

 

VI. PRE AND POSTPROCESSING 

        A significant percentage of the total time spent on a CFD 

analysis is involved in pre and post processing activities. Both 

the setup for an analysis and the evaluation of results require 

considerable effort on the part of the component designer. 

Therefore, the use of software tools to automate or facilitate 

these activities has the potential to substantially reduce the time 

required for the analysis and improve the overall efficiency of the 

process. Pre-processing involves the definition of the boundaries 

of mesh elements and interfaces between rotor and stator etc. The 

basic boundary conditions used for an element were shown in Fig 

05.And for inflow boundary total temperature; total pressure and 

flow angle are given. 

 
Fig. 05: Boundaries on mesh volume 

 

 

          For outlet flow boundary Static pressure outlet model was 

selected. The basic boundaries and inputs given in CFD model 

are given below. 

 

SIMULATION TYPE: STEADY 

HEAT TRANSFER MODEL: TOTAL ENERGY 

TURBULENCE MODEL: k epsilon 

INLET: TOTAL PRESSURE 

TOTAL TEMPERATURE 

TURBULENCE LEVEL 

WETNESS FRACTION 

OUTLET: STATIC PRESSURE 

MATERIAL: STEAM 

SPEED in rpm 

 

            And the above problem was run for the convergence level 

of 10-4 in 450 iterations. Post processing function for a CFD 

analysis provides the necessary information of variables such as 

pressure, temperature, velocity and enthalpy etc. in the flow 

regime. And the important parameters are calculated and 

tabulated in the Table 1.From post processing we calculate 

deficiencies. The post processing function for a CFD analysis 

provides a numerical flow visualization capability. This facility 

inessential for understanding and interpreting analysis results that 

consist of number of dependent variables at thousands of discrete 

locations within the flow field. For these CFD visualization tools 

to be useful to the component designer, they must be highly 

interactive, and also user-friendly, requiring only minimal 

training. To obtain useful information in a 3D environment, the 

visualization tool must have the capability to display color 

contours of scalar properties on flow-path and component 

surfaces, and also on user- specified, arbitrarily oriented slices 

through the flow path. Vector properties at discrete grid nodes or 

cells are best represented by arrows, oriented in the direction of 

the vector, and scaled to its magnitude. 

 

VII. RESULTS AND DISCUSIONS 

         The simulation and post processing was carried out using 

CFD-CFX and the above problem was run for the convergence 

level in 450 iterations. Post processing function for a CFD 

analysis provides the necessary information of variables such as 

pressure, temperature, velocity and enthalpy etc. 

 

 
Fig 06: Contours of pressure distribution across the last stage 

of LP steam turbine 
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         From the above contours shown in fig 06, we can conclude 

that pressure is maximum at the being i.e. inlet to stator blade 

and the pressure drops as the steam passes through the stator 

blades and the rotor blade, the pressure drops, as the working 

medium passes through the stator and rotor blades, this condition 

satisfies Impulse-reaction turbine. The pressure of steam at the 

inlet of the stage is 0.65 bar, pressure of steam at the outlet is 

0.172 bar and state of the working medium is wet steam. Fig 5.1 

and 5.2 shows the pressure distribution from 0.65 bar to 0.172 

along stage of the steam turbine. 

 
Fig 07: Contours of temperature distribution across  the last 

stage of LP steam turbine 

 

        From the above contours shown in figure 07, we can 

conclude that temperature is maximum at the being i.e.at inlet to 

stator blade and is around 88
0
c and the temperature at the exit of 

the stage is 59.5
0
c. 

 
Fig 08: Contours of velocity distribution across the last stage 

of LP steam turbine 

 

         From the above contours shown in figure 08, we can 

conclude that velocity is maximum at inlet to rotor blade and the 

velocity increases as the steam passes through the stator blades 

and the velocity is maximum at the exit of the stator blade and 

the velocity of the steam decreases as the steam impinges over 

the moving blade (rotor blade), and thus satisfies condition of 

Impulse-reaction turbine. The maximum the velocity at the inlet 

of the moving blade is 456 m/s and the velocity of steam at the 

exit of stage is 242 m/s. 

 

 
Fig 09: Contours of Mach number distribution across the last 

stage of LP steam turbine 

  

        The above figure shows the flow properties in the domain. 

Table 01 Comparison of CFD results with analytical values 

 

Parameter Analytical CFD 

Power developed in the stage 

in kW 
1470 1386 

Blade efficiency in % 81.74 79.8 

Stage efficiency in % 79.245 78.2 

Pressure at stage outlet in bar 0.1765 0.172 

Absolute velocity at the outlet 

of the moving blade in m/s 
241.93 224(average) 

Temperature at the outlet of 

the stage in 
0
C 

57 59.5 

 

VIII. CONCLUSION 

        The experimental approach of evaluating the performance 

of hydro turbine is costly as well as time consuming. Conversely, 

CFD approach is faster and very large amount of results can be 

produced at virtually no added cost. The CFD approach for 

prediction of efficiency of turbine was presented in this paper.  

        The overall efficiency of turbine was predicted using CFD 

approach and compared with the model testing results obtained 

from the manufacturer and very good agreement was found. It 

can be concluded that CFD approach complements the other 

approaches, as CFD approach helps in reduction in cost of model 

testing and saving in time which leads to cost-effective design of 

the system. CFD approach may be helpful in improvement of the 

existing efficiency measuring techniques and evaluation of the 

performance of hydro turbines to enhance the viability of 

hydropower development. 
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    Abstract- Power consumption is an important area which has 

various applications. However, in most cases, the amount of 

electricity consumed by an applicance is not readily apparent. 

Many devices are equipped with an information tag with states 

the power consumption ,but this is typically an average or 

maximum, and does not allow straightforward monitoring of 

such devices such as solid state TVs which often draw power 

even when "off”. The idea behind this is to measure & to monitor 

power consumption in household, an industry, particular locality 

at any certain time constant. The total power is obtained by 

multiplying by instantaneous voltage of the load from voltage 

sensor by instantaneous current of load from hall sensor and 

summing the results of multiple phases. The total power is 

calibrated to the full scale of power meter for display to the 

operator. 

 

    Index Terms- Hall effect, Hall Effect current sensor, 

Instantaneous Power 

 

I. INTRODUCTION 

ower is defined as p=iv where v and i the instantaneous 

values of the voltage and current. For constant DC, power is 

simply product of the voltage and current of the device. For AC 

it is not quite so simple. Power measurement in AC circuits can 

be quite a bit more complex than with DC circuits for the simple 

reason that phase shift complicates the matter beyond 

multiplying voltage by current  to determine the product 

(multiplication) of instantaneous voltage and 

current=IrmsVrmscosθ. where θ is the angle by which the current 

lags(inductive) or leads(capacitive) the voltage.  

        This paper is organized as follows. The proposed model and 

steps of the system are explained in section 2.Experimental result 

and analysis are presented in section 3.The conclusion is 

summarized in section 4. 

         This proposed model consists of measure hall voltage 

which is proportional to instantaneous current, measure ac 

voltage from potential transformer; multiply ac voltage and ac 

current by analog multiplier to measure and to monitor 

instantaneous power consumption at any certain time constant. 

 

II. RESEARCH ELABORATION 

A: Hall effect 

         When a current carrying conductor is placed into a 

magnetic field, a voltage will be generated perpendicular to both 

the current and the magnetic field. The principal is known as the 

Hall Effect. 

 

 

 
Fig-1: hall Effect principle when no magnetic field is present 

 

         Fig-1 shows a thin sheet of semi conducting material (Hall 

element) through which a current is passed. The output 

connection are perpendicular to the direction of current when no 

magnetic field is present current distribution is uniform and no 

potential difference is seen across the output.  

 

 
 

Fig-2: Hall Effect principle when magnetic field is present 

 

         When a perpendicular magnetic field is present, as shown a 

Lorentz force is exerted on the current. The force disturbs the 

current distribution, resulting in a potential difference (voltage) 

across the output. This voltage is called Hall voltage (Vh). The 

interaction of the magnetic field and current is shown in the 

equation below 

 

…………………………………………..(i) 

 

B. Hall Effect current Sensor 

         An open-loop Hall Effect current (Fig-3) measurement 

system is the easiest to understand. The Hall generator is 

mounted in the air gap of a magnetic core placed around the 

current carrying conductor or bus. This Hall Generator “chip”. 

The conductor produces a magnetic field proportional to the 

current it is carrying. The magnetic core concentrates the 

magnetic field which is then sensed by the Hall Generator “chip” 

together with its electronic driving electronics. Because the 

P  
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output of the Hall Generator “chip” is quite low, it is amplified to 

a useful level. In open loop designs, this amplified signal is the 

measurement output. 

         The performance of an open loop technology sensor is 

dependent upon the linearity of the Hall Generator “chip” and the 

linearity of the magnetic core. At higher currents, the linearity of 

the magnetic core declines quite rapidly dramatically degrading 

performance. 

 
 

                Fig-3: Open loop Hall Effect current sensor 

 

         A Closed loop Hall Effect (Fig-4) current measurement 

system starts with the same five basic building blocks: The 

magnetic core, Hall Generator “chip”, its constant current source 

and its amplification. However, in a closed loop design, this 

amplified Hall Generator “chip” signal is used quite differently. 

In a closed loop design, this signal is passed through coils wound 

around the core at a precise number of turns to offset or “null” 

the concentrated magnetic field in the core from the current 

carrying conductor or bus. 

         The measurement output is simply the current it takes to 

‘null’ the flux in the core accounting for the turns ratio of the coil 

around the core to accomplish this. The Closed loop technique 

allows great improvements in sensor performance. By driving the 

core to nearly zero magnetic flux, the effects of magnetic core 

linearity as well as the effects of Hall Generator “chip” linearity 

are practically eliminated. This also eliminates the performance 

effects of temperature on the performance of the Hall Generator 

“chip”. The result is superior linearity, low temperatures drifts 

and fast measurement response. 

 

                  Fig-4: Close loop hall effect current Sensor 

III. SYSTEM DEVELOPMENT 

         Instantaneous voltage is obtained from the voltage 

sensor(potential transformer) and instantaneous current is 

obtained from hall current sensor. Instantaneous current & 

instantaneous voltage is multiplied by electronic millimeter to 

calculate power. 

 

 
 

                         Fig-5: Proposed model 

 
     

Fig-6: Schematic Diagram of the Power Measurement 

System 

 

         CSNE 151series close loop current sensor is used  to 

measure instantaneous ac current and  potential transformer is 

used to measure instantaneous  ac voltage. Instantaneous current 

and instantaneous voltage is multiplied by electronic multiplier to 

calculate instantaneous power. 

 

IV. RESULT AND ANALYSIS 

         The CSN Series Hall sensor is based on the principles of 

the Hall effect and the null balance or zero magnetic flux method 

(feedback system) and having the features of Current sensing up 

to 1200 amps, measures AC, DC and impulse Current, Lowest 

cost/performance ratio, Rapid response, High overload capacity, 

High level of electrical isolation between primary and secondary 

Circuits, Industrial operating temperature range, Small size and 

weight. 

Voltage 

Sensor 

Current  

Sensor 

× Kvicosθ 
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         The magnetic flux in the sensor core is constantly 

controlled at zero. The amount of current required to balance 

zero flux is the measure of the primary current flowing through 

the conductor multiplied by the ratio of the primary to secondary 

windings. This closed loop current is the output from the device 

and presents an image of the primary current reduced by the 

number of secondary turns at any time. This current can be 

expressed as a voltage by passing it through a resistor. 

 

 
Fig-7: Graphical Representation of Measured Hall Voltage 

versus Current. 

 

 
 

V. CONCLUSION 

         It provides a low cost alternative way to measure & to 

monitor of consumed instantaneous power automatically. It is 

proposed further extension to the system with added functionality 

such as storing and remote sensing. 
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    Abstract- Juice pineapple (Ananas comosus), carrot(Drocus 

carota), and orange(Citrus sinensis) were optimised to a blended 

beverage which was stored for 21 days in pet bottles (400 ml 

capacity) at refrigerated temperature. Physic-chemical and 

sensory analysis were evaluated. Marginal changes in pH, total 

soluble solids, acidity, vitamin C and beta-carotene were 

observed. The beta carotene content of juice was found (1583µg) 

to be increased with increasing the proportion of carrot juice. 

Estimation of vitamin C content of sample (19.50mg) showed 

high improvement in nutritional value of pineapple juice 

incorporated with carrot and orange juice. The acidity increased 

(0.97-1.83) and pH of the juice decreased progressively during 

the storage period. This may be due to the excessive fermentation 

and presence of lactic acid reducing micro- organism. The mean 

overall acceptability scores of more than 8 for juice samples up 

to 30% orange juice incorporation indicated the commercial 

scope for manufacturing good and nutritious pineapple juice 

blended with carrot and orange juice, which will also be helpful 

in providing dietry requirement of beta carotene to the consumer. 

Heat pasteurisation (90
0
C for 25 sec) was more effective for 

inactivating the microbial flora. However the shelf life of juice 

was established within 21 days. The product is recommended 

children, youth and elderly persons to be used within 21 days. 

 

    Index Terms- Blended juice, Pineapple juice, carrot juice, 

orange juice. 

 

I. INTRODUCTION 

ruits and vegetables are critical to good health, and certainly 

good for all age categories as it forms animportant portion of 

a healthy diet. Carrot (Daucuscarota) is a worldwide root 

vegetable that is highly nutritional, and an important source of $-

carotene besides its appreciable amount of vitamins and minerals 

often used for juice production (Walde et al., 1992; Demir et al., 

2004). In recent years, a steady increase of carrot juice 

consumption has been reported in many countries (Schieber et 

al., 2001).Pineapple (Ananas comosus) has long been one of the 

most popular of the non-citrus tropical and subtropical fruits, 

largely because of its attractive flavor and refreshing sugar-acid 

balance (Bartolomeet al., 1995).Pineapple juice is largely 

consumed around the world, mostly as a canning industry 

byproduct, in the form of single strength, reconstituted or 

concentrated and in the blend composition to obtain new flavors 

in beverages and other products (Arthey, 1995; and Carvalhoet 

al., 2008).Orange (Citrus cinensis)on the other hand, is a 

distinguished, widely consumed fruit, particularly appreciated for 

its fresh flavor, vitamin C, and its natural antioxidants source 

having healthbenefits (Campos et al., 2010; Gardner et al., 

2000).Orange is extensively produced in Brazil, United 

States,Mexico, and China. 

        Juice blending is one of the best methods to improve the 

nutritional quality of the juice. It can improve the vitamin and 

mineral content depending on the kind and quality of fruits and 

vegetables used (De Carvalho et al., 2007). Apart from 

nutritional quality improvement, blended juice can be improved 

in its effects among the variables, thus it cannot depict the net 

effects of various parameters on the reaction rate.Moreover, one 

could think of a newproduct development through blending in 

the form of a natural health drink, which may also be served as 

an appetizer. 

 

Table 1.Prepare juice blends as per following blending  ratios 

 

S.n

o 

Juice Blendi

ng 

ratios 

Treatm

ent 

symbol 

1 Pineapple:carrot:or

ange 

100:0:

0 

T0 

2 Pineapple:carrot:or

ange 

80:10:

10 

T1 

3 Pineapple:carrot:or

ange 

60:10:

30 

T2 

4 Pineapple:carrot:or

ange 

50:20:

30 

T3 

 

  

II. MATERIALS AND METHODS 

The fully matured, freshly harvested pineapple, carrot and orange 

were procured from the local market of Allahabadand were 

brought to the Vaugh School of Engineering and Technology of 

Sam Higginbottom Institute of Agricultural Technology And 

Sciences. 

          Juice Preparation: The carrots were washed with tap 

water, and peeled using Sodium hydroxide (40 g/l) at 95ºC for 1 

min then washed again in tap water. This was followed by 

blanching in citric acid solution (60 g/l) at 95ºC for 5min then 

cooled in iced water to inactivate their endogenous enzymes and 

soften their tissues. At the end, they were sliced and grounded 

with addition of distilled water 1:1 (v/w) and filtered on cheese 

cloth under vacuum to get fresh juice. Then, the pineapples and 

oranges were   cleaned with tap water, peeled and then pineapple 

and orange juice were extracted using juice blender. After that 

the juice of carrot, pineapple and orange juices should be blended 

in different ratios of100:0:0, 80:10:10, 60:10:30, 50:20:30 

F  
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respectively. Thenafter sugar and citric acid was added to juice 

properly and then mixture was filtered through muslin cloth. 

Three batches of juice mixture were prepared. The product was 

filled in PET bottles which was sterilized at 110
0
C for 10 

minutes, then sealed .After that bottles were pasteurized at 90
0
C 

for 25sec cooled and stored at refrigerated temperaturet 5 1
0
C 

for 21 days. 

          Total acidity (as % citric acid) and vitamin C were 

determined by titrimetric method (Ranganna 1986). TSS were 

determine directly with a refractometer ATAGO (0-50
0
 Brix). 

Values for pH were measured by pH meter (AOAC 1985). Beta 

carotene was determined by the method given be All estimations 

were carried out in triplicate at 7 days interval and the mean 

values reported. A panel of 10 semi-trained members carried out 

the overall acceptance test for the juice 9-point Hedonic scale, 

where 9 is “like extremely” and 1 is “dislike extremely” as 

described  byAmerine et al,1965.. The stastical analyses were 

carried out by Two- way ANOVA classification as described by 

Snedecor and Cochran 1968. 

 

III. RESULTS AND DISCUSSION 

Sensory Evaluation 

        Overall sensory score of 4combinations was higher among 6 

different ingredients compositions (Table 1). The intention was 

to incorporate the maximum possible quantity of pineapple juice 

in the juice mixture with higher sensory scores and adjustment of 

acidity to get good taste. It was observed that the highest sensory 

score (8.0) was obtained with maximum incorporation of 60% 

pineapple juice in the juice blend. Therefore, the ingredient 

compositions having 60% pineapple juice, 20% carrot juice and 

30% of orange juice were selected as optimum and used for 

storage study.    

 

Physico-chemical Analysis 

Total Soluble Solids 

        The TSS increased with gradual passage of storage 

time,which might be due to hydrolysis of polysaccharides into 

monosaccharide and oligosaccharides. The minimum increase 

(10 Brix to 12 Brix) in TSS was recorded in T2treatment, which 

was statistically superior to other treatments (Table 2). Similar 

results were also reported by Deka and Sethi (2001) in juice 

blends and Deka (2000) found an increasing trend in total soluble 

solids during storage at ambient and low temperature in lime - 

aonla and mango-pineapple spiced RTS beverages. 

 

 

 

 

 

Titrable Acidity 

        There was a significant increase in titratable aciditycontent 

during storage (Table 2). This might be due to the addition of 

citric acid and increase in the level of orange juice. It was 

observed that maximum acidity (1.36%) was recorded in the 

pineapple juice blended with carrot juice and orangejuice (T3). 

The minimum increase (1.38%) in aciditywas showed in T2 

treatment which might be due to addition of citric acid and 

increase in the level of orange juice as shown in Table 2. 

 

 

 

pH 

        There was a significant decrease in pH during storage 

(Table 3). This might be due to increase in titrable acidity, as 

acidity and pH are inversely proportional to each other. It was 

observed that the maximum pH (4.18) was recorded in the 

pineapple juice blended with carrot and orange juice T3. The 

decrease in pH was due to increase in titrable acidity which 

affects the organoleptic quality of juice as discussed by Bhardwaj 

et al,2005. 

 

        Beta carotene content: Themeasurement of carotenoids 

was carried out according tothe method of (Liao et al. 2007) with 

a littlemodification, by measuring the A450 (absorbance at450 

nm) at ambient temperature by a spectrophotometer. The beta 

carotene content of the juice decreased during storage with the 

advancement of storage period, which was probably due to the 

fact that beta carotene is sensitive to heat. The gradual decrease 

in the β carotene value may be due to increasing temperature and 

heating time as discussed by Chen et al, 1996. It shows that beta 

carotene is sensitive to heat as shown in Table 4.5 

 

        Ascorbic acid: The ascorbic acid (vitamin ‘C’) content of 

the juice decreased during storage with the advancement of 

storage period , which was probably due to the fact that ascorbic 

acid being sensitive to oxygen, light and heat was easily oxidized 

in presence of oxygen by both enzymatic and non-enzymatic 

catalyst (Mapson, 1970).Among the beverages prepared with 

pineapplejuice werebetter in ascorbic acid content. 

Maximumascorbic acid (33.09 mg/100 ml juice) was recorded in 

pineapple juice (80%) blended with carrotjuice that is 10% and 

orange juice that is 10% (T1). These findings are in conformity 

with the studies of Jain and Khurdiya (2005) reported that the 

Indian gooseberry juice contained the highest vitamin ‘C’ 

(478.56 mg / 100 ml. juice). Hence,when gooseberry juice was 

blended with other fruit juicesfor the preparation of blended 

ready-to-serve beverages,it boosted their nutritional quality in 

terms of vitamin C content as shown in table 6. 

 

Table 1: Sensory quality scores ofpineapple-carrot-orange juice blend (60:10:30) blend during storage. 

 

 0 days 7
th

 day 14
th

 day 21
st
 day 

Colour 7.2 8.0 7.6 3.0 

Flavor 7.6 8.2 8.0 6.7 

Taste 8.2 7.8 7.6 4.5 

OA 8 8.6 8.6 7.6 

                                                    OA=overall acceptiblity, 
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Table 2: Titrable Acidity 

 

Treatments  0 days  7
th

 days  14
th

 days 21
st
 days  

T0 0.95 1.43 1.46 1.44 

T1 0.83 1.08 1.24 1.33 

T2 0.97 1.12 1.36 1.38 

T3 0.54 1.23 1.34 1.36 

     

Overal Mean 0.82 1.22 1.35 1.38 

F- test S S S S 

S. Ed.  (±) 0.039 0.046 0.054 0.014 

C. D. (P = 0.05) 0.082 0.098 0.114 0.030 

 

 

Table 3: pH 

Treatments  0 days  7
th

 days  14
th

 days 21
st
 days  

T0 4.21 4.14 4.03 3.98 

T1 4.18 4.12 4.04 4.00 

T2 4.09 4.03 3.95 3.88 

T3 4.02 3.98 3.87 3.64 

     

Overal Mean 4.13 4.07 3.97 3.88 

F- test S S S S 

S. Ed.  (±) 0.008 0.034 0.042 0.039 

C. D. (P = 0.05) 0.017 0.073 0.089 0.082 

 

Table 4: Beta carotene 

Treatments  0 days  7
th

 days  14
th

 days 21
st
 days  

T0 6.65 6.43 6.35 5.95 

T1 1624.00 1126.00 1117.00 1101.00 

T2 1107.00 1617.00 1605.00 1583.00 

T3 1594.00 1576.00 1564.00 1542.00 

     

Overall Mean 1082.91 1081.36 1073.09 1057.99 

F- test S S S S 

S. Ed.  (±) 385.757 342.758 338.237 333.403 

C. D. (P = 0.05) 817.805 726.647 717.062 706.814 
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Table 5: Vitamin C content 

Treatments  0 days  7
th

 days  14
th

 days 21
st
 days  

T0 32.50 28.90 25.03 18.90 

T1 46.90 43.10 40.10 33.09 

T2 41.30 36.20 29.70 19.50 

T3 45.40 38.10 33.20 28.90 

     

Overal Mean 41.53 36.58 32.01 25.10 

F- test S S S S 

S. Ed.  (±) 0.200 0.078 0.486 1.173 

C. D. (P = 0.05) 0.424 0.166 1.030 2.486 

 

 

 

 

 
Fig.1 sensory quality attributes of blende juice. 
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Fig.2: titrable acidity of plain and blended juice during storage per 
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Fig 3: pH value of plain and blended juice during storage period 

 

 
Fig.4: beta carotene content of plain and blended juice during storage period 
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Fig.5: vitamin C content of plain and blended juice during storage period 

 

IV. CONCLUSION 

       It was concluded that the pineapple juice blend: carrot juice: 

orange juice (60:10:30) was most effective juice blend for 

minimum change in TSS (10 brix to 12 brix), acidity (0.97-1.83), 

vitamin C (19.50), and beta carotene (1583µg). Sensory 

evaluation was also higher and better consistency score up to the 

end of storage. The population of bacteria (1.7 10
3
), mold and 

yeast (11 10
3
) at the end of storage 21 days. On the basis of 

above results revealed in the present study it may be concluded 

that the formulation of mixed blend juice beverage is possible to 

satisfy consumer taste and preferences. The product was 

microbiologically safe during 21 days of storage with good 

acceptability. So this juice blend could be stored for 21 days. 
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    Abstract- The paper describes a distinctive style of colonial 

state-building that has tended to lie buried under later notions of 

the British civilization mission. In the second half of the 18
th

 and 

the first half of the 19th century, theories of empire often 

justified British Rule in India by reference to enlightenment ideas 

about stage of civilization. An attempt of critical study is being 

made here to expose how the European ideas like Laissez-faire, 

Orientalism, Evangelicalism, Utilitarianism, and Humanism were 

simultaneously manipulated for both the notions of imperial 

colony-construction and social reform mission towards India. It 

compares and contrasts discourses of ‘progress' and 

‘development' as employed in different contexts of charitable and 

philanthropic activities done by East India Company officials in 

the decades after 1773 to 1857, when colonial power was 

institutionalized and consolidated. Colonial officials portrayed 

Company’s philanthropy as "works of public utility" and they 

were set in opposition to supposedly superstitious and wasteful 

Indian social tradition. When the East India Company began to 

grasp its responsibilities as a ruling power on the Indian 

subcontinent, it donned the mantle of a reforming mission which 

incorporated numerous social issues such as Sati, Kulinism, 

Widoohood, Infanticide, Child marriage, Slavery and so on. In a 

nutshell, the Imperial Western Ideologies were represented as a 

symbol of improvement, progress and modernity which 

ultimately led to enhance the legitimacy of the Raj in Indian 

Territory. 

 

I. INTRODUCTION 

nthropologists often refer to the ‘body of ideas’ that people 

share as ideology, (broadly classified into three least 

sections as beliefs, values and ideals) which basically influence 

the human behaviour. An ideology is a set of ideas that 

constitutes one's goals, expectations, and actions. An ideology 

can be thought of as a comprehensive vision, as a way of looking 

at things, as in common sense and several philosophical 

tendencies or a set of ideas proposed by the dominant class of a 

society to all members of this society (a "received 

consciousness"). The main purpose behind an ideology is to offer 

either change in society, or adherence to a set of ideals where 

conformity already exists, through a normative thought process. 

During the period in 17th- and 18th-century Europe known as the 

Age of Enlightenment, science and logic became new sources of 

belief for many people living in civilized societies, which drove 

the development of European capitalism and then colonialism, 

influences people’s beliefs, values, and ideals in many present-

day, large, civilized societies. The emergence of ideas about 

universalizing principles that sprang from the “enlightened and 

generous age” was nourished by Knowledge from the expanding 

colonial context. As according to Professor Irfan Habib ‘what is 

overlooked is simply that many of the fundamental ideas that 

came to us from the west in the footsteps of colonialism’.
1
 The 

British Empire in colonial India during the eighteenth and 

nineteenth centuries was one of the testaments of imperial 

achievement during an age of world-wide ‘European 

Intellectualism cum Imperialism’, which indicates "the creation 

and maintenance of an unequal economic, cultural, and territorial 

relationship, usually between states and often in the form of 

an empire, based on domination and subordination,"
2
 caused for 

“ideological as well as financial reasons” said by Robert Young.
3
  

       The process of ideological rearmament that accompanied 

both colonial state-formation and social reforms in India during 

the reign of East India Company is a critical substance. To sum 

up the actuality of the topic, here I tried to scrutinized the more 

logical theme of ‘imperial control’ and ‘improvement' 

implemented by the imperial Britain towards colonized India. 

This panel hence seeks to expand our understanding of ‘the 

expansion of British colonialism in India which was coincided 

social civilizing endeavours’ under the aegis of different 

consecutive European philosophical ideologies. 

       The emergence of English East India Company as a political 

power in India in the mid 18th century, hastens the process of 

transformation from feudalism to the next higher stage in social 

development. Marx has explained it as “the annihilation of 

Asiatic society, and the laying of the Material foundation of 

western society in Asia”, and created in its place modern 

Bourgeois society through the rise and expansion of capitalism.
4
 

In retrospect the year 1765, that came to be seen as the dividing 

line between Mughal and British India and company gradually 

become fully effective throughout India. Now Indian society 

experienced a qualitative structural transformation during British 

rule under the influences of contemporary European polity-

economical and philosophical ideas carried away through 

colonial network, led it on a new and different path of 

development. British rule initiated some of the basic changes in 

social physiognomy of Indian society, though to sub serve its 

own interest. As Marx said that the ruling class of Great Britain 

has had an accidental, transitory and exceptional interest in the 
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progress of India. He defined that British Rule had fulfil a double 

mission in India: one obstructive (intended), the other generating 

(unintended).
5
 The two roles were not performed in any distinct 

sequential stages; the creative was rooted in the destructive, and, 

therefore, apparently secondary and less visible. 

       In Europe, a great period of creative discoveries started 

during Renaissance and later on armed with the gift of reason 

and science, the powerful and adventure loving nations were now 

daring to establish Empires in different parts of the world. As B. 

B. Gupta said ‘the development in exploring new geographical 

boundaries disseminated new knowledge which encouraged the 

men of genius, both in East and West to bring out their best in 

different fields of human endeavour along with fresh 

confidence.
6
 As scientific discoveries revealed nature and its 

secrets, there was greater confidence in human spirit. Rational 

explanation rather than blind faith would hence forth guide the 

material and spiritual life in west. Science had made men looked 

forward to future with rational vision. The winds of change 

began to blow all direction. When an idea has matured, its 

vibrations are unstoppable. Suddenly a fresh new wave began 

blowing all over the world. The new spirit of reflection and the 

inquiry demolished old ideas and developed new ones. The 

process let loose by science triggered a chain of development in 

generating wealth for a better life. In India, these currents 

brought in with the colonial setup in the second half of the 18th 

century. In simple the Nationalist term “revitalization” or 

“awakening” appeared with the advent of British ideologue, dealt 

a fatal blow to the peculiar feudal framework which provided the 

matrix for the Indian society for a millennium. It produced forces 

which directly or indirectly gave a mortal blow to the very root 

of the peculiar social system, numerous social obscurantism and 

created basis for the emergence of new rational social surface, 

modernity and cross-cultural mentality.
7
  

       The British Empire inspired new philosophies of mind (the 

white man’s burden), new theories of economics (free trade 

versus protection), new methods of administration (the direct 

versus indirect rule), new social doctrines (racial superiority), 

new historical ideas (evangelical & utilitarian), new 

humanitarianism (the uplifting of the black races), new religion 

(the gospel of progress and civilization), even new dreams 

(Rhodes and his empire of the world). Since the conquest of 

Ireland in the sixteenth century, the English gradually emerged as 

the “New Romans”, charged with civilizing backward peoples 

across the world.
8
 In a post-Enlightenment intellectual 

environment, the British also started defining themselves as 

modern or civilised vis-a-vis the Orientals and this rationalised 

their imperial vision in the 19th century, which witnessed the so 

called “age of reform”.  

       Imperial dogmatism and self-assuredness were only 

strengthened by certain ideas and pseudo-scientific theories. The 

first of these was the idea of race superiority. James Joll believed 

                                                 
5 Ibid. 
6 Gupta, B. B., ‘India Through the Ages’, Niyogi Books, New Delhi, 

2006, p.247 
7 Dasgupta, Subrata, ‘The Bengal Renaissance; Identity and Creativity 

from Rammohun Roy to Rabindrnath  Tagore’, Permanent Black, 

Ranikhet, 2007,  p.4-6 
8 Metcalf, T. R., ‘Ideologies of the Raj; The new Cambridge history of 

India’, vol.3.4, Cambridge: Cambridge University Press, 1994, p.3  

that the white races (European) are superior to the black or 

yellow, was a basic assumption of the confident imperialism of 

the 19th century.
9
 But Later on the imperialist argument based on 

the White man’s special right to rule was given a moral and 

humanitarian cover. Ethical Imperialism emphasised the 

humanitarian task of bringing about good government, education, 

material improvement and morale elevation of the colonial 

peoples under the White man’s care,
10

 a premise taken from 

Rudyard Kipling’ famous poem, ‘The White Man’s Burden’ 

(1899), shows that it is morale duty or you can say a burden of 

white Englishmen to civilised the Backward people like Indian. 

In this context Sumit Sarkar recognised the British in India were 

quite conscious of being a master race.
11

 As the British defined 

their own identity as a nation in opposition to the World outside, 

so too more generally, did they as Europeans, under the influence 

of the ideals of Enlightenment, announce their own pre-eminence 

as a ‘modern’ and ‘civilised’ people. The ‘east’ was always 

described through the forms of western iconography.
12

  

       Britain’s relations with India from 1765 to 1857 must be 

understood in terms of this contrast between a vigorously 

changing, traditional order, besides the clash and conflict found 

in the relations of Britain and India, a peaceful, often mutually 

advantageous contact occurred between the two countries. So, 

British power in India emerged as a system of ‘negotiated 

empire’, a phrase recently used to describe the empires of the 

early modern Atlantic world.
13

 Between the early seventeenth 

century and the middle of the nineteenth century, Britain rose to 

power from a position of relative weakness, not only in Europe, 

but compared too many empires in the East,
14

 and starts to spread 

its network of political domination throughout world. In India 

that network first connected through a commercial agency (EIC). 

The so called ‘age of revolutions’
15

 started with the arrival of 

British East India Company in India marked as capital 

domination. Academic histories of this period of revolutions 

have been mainly structured around explanations of British 

‘expansion’ or imperialism*. They have tended to focus on key 

moments of war and conquest.
16

 But the philosophic minded 

scholars looked upon the so called ‘Bengal Revolution’ in terms 

of intellectual forces along with imperial expansion, which has 

produced the illumination of real social set up.      

                                                 
9 Joll, James, ‘Europe Since 1870’, London, Pelican, 1983, p.104 
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12 Metcalf, T. R., op. cit.,  p. 4-5 
13 See for details: C. Daniels and M. V. Kennedy ‘Negotiated Empires. 

Centres and Peripheries in the Americas, 1500-1820’, Rutledge, 2002, 
14Frank, Andre Gunder, ‘Re-Orient: Global Economy in the Asian Age’, 
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1988.  
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       The nature of Indian Empire, as it was put together by the 

conquests of the East India Company during the late eighteenth 

and early eighteenth, was for the British unprecedented in its 

extent and character. As Thomas Macaulay explained in wonder 

in his Speech on the renewal of the company’s charter in 1833, 

the Indian Empire, ‘the strangest of all political anomalies,’ was 

a state that ‘resembled no other in history’.
17

 Hence, as the 

British set out to make space for themselves as the rulers of 

India, they had to devise novel, and exceptional, theories of 

governance which actually structured around the prevailing ideas 

of Europe. The very process of empire, as C. A. Bayly has 

suggested, was responsible for absorbing the “indigenous 

peoples” of the British Isles themselves, beginning in the last half 

of the 18th century.
18

 A multiplicity of motives underlay the 

British penetration into India: commerce, security, and a 

purported moral uplift of the people. The "expansive force" of 

private and company trade eventually led to the conquest or 

annexation of territories. The British could not avow a preference 

for ‘despotism’, for a commitment to the ‘rule of law’, in their 

view, defined them as a civilised nation, and so alone could give 

legitimacy to their raj.
19

  

       The political aggrandisement of the company coincided with 

the building up of political unity, that in turn laid the foundation 

of a pavement for a throughout political, economical and social 

reform mission in India. It entailed the establishment of a strong 

central government: the embodiment of all law into a set of 

scientific code; a total reorganization and expansion of the 

judicial system; a complete overhaul and reshaping of the 

administrative service; the survey and registration of land 

holding; and elevating of several social 

obscurantism.
20

Expansionism and increased involvement in the 

company’s domestic politics engaged in the manufacture of 

political theory and governmental policy.
21

 Basically India was 

used as a laboratory for imperialistic rule, international 

economics, and colonial administration.  

       Though Seeley has commented ‘the Indian acquisition of 

Britain may have been made ‘Blindly’, ‘Unintentionally’, and 

‘Accidently’,
22

 and not the result of any fixed or connected plan 

or policy,
23

yet it is obvious to have an imprint on Indian Society. 
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As Marx pointed out that ‘the Arabs, Tartars, Turks, Muguls, 

who had successively overrun India, soon become Hinduized, but 

the British were the first conquerors superiors, and therefore, 

inaccessible to Hindu civilization. They destroyed it by breaking 

up the native communities by uprooting the native industry, and 

by levelling all that was great and elevated in the native society 

and carried out constructive works for modernization.
24

As a 

justification it was believed to complacently that Indians were 

unfit for self government, that British rule was the best for them 

and that they were happy under that rule. In this context Vincent 

Smith took pains to prove that endemic political chaos was the 

normal political condition of India. The inability of the Indians to 

unite and rule themselves made the permanence of British rule 

absolutely necessary.
25

 Most controversial of all is the 

justification of imperialism done on scientific grounds. J. A. 

Hobson identifies this justification: “It is desirable that the earth 

should be peopled, governed, and developed, as far as possible, 

by the races which can do this work best, i.e. by the races of 

highest 'social efficiency'.”
26

 This is clearly the racial argument, 

which pays heed to other ideas such as the “White Man’s 

Burden” prevalent at the turn of the twentieth century. 

       European perceptions of India and those of the British 

especially, shifted from unequivocal appreciation to sweeping 

condemnation of India's past achievements and customs. Imbued 

with an ethnocentric sense of superiority, British intellectuals, 

including Christian missionaries, spearheaded a movement that 

sought to bring Western intellectual and technological 

innovations to Indians. Interpretations of the causes of India's 

cultural and spiritual "backwardness" varied, as did the solutions. 

Many argued that it was Europe's mission to civilize India and 

hold it as a trust until Indians proved themselves competent for 

self-rule. The immediate consequence of this sense of superiority 

was to open India to more aggressive missionary activity under 

the patronage of William Carey, Joshua Marshman, and William 

Ward remained unequalled and has provided inspiration for 

future generations of their successors. The missionaries 

translated the Bible into the vernaculars, taught company 

officials local languages, and, after 1813, gained permission to 

proselytize in the company's territories. It was his avowed object 

to found the British Empire in India on its own ancient laws and 

institutions; as Benjamin Jowett once remarked, England cannot 

govern a people without understanding it, and an understanding  

can only be gained through a thorough knowledge of its 

language, its literature, its customs, its poetry and its 

mythology.
27

    

 

 

British Attitude towards India: 
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       British imperial ideology for India was the result of 

contemporary intellectual and political crosscurrents at home. 

Sometimes, “sub-imperialism”
28

 of the men on the spot regarded 

by some as the “real founders of empire’,
29

 and pressure from the 

rule-in sort, the crisis in the periphery-led to adjustments and 

mutations in the functioning of that ideology. As such, the East 

India Company’s involvement in India after 1757, and the 

construction of a British Indian dominion were closely tied to the 

scholarly research and intellectual debate of those Britons there, 

and laid the groundwork for the Company’s expansive Indian 

empire (jewel in the Crown) in the 19th century.  

       British attitudes towards India were never static and they 

differed both in times and in place and they certainly differed 

from individual to Individual. As British sought to terms with the 

existence of their new dominion, British drew upon a range of 

ideas that had for a long time shaped their views of themselves 

and, more generally, of the world outside island home. As 

products at once of British’s own history of overseas expansion 

and its participation in the larger intellectual currents of Europe, 

these ideas included settled expectations of how a proper society 

ought to be organised, and the values, above all those of the right 

to property and the rule of law, that for the English defined a 

‘civilised’ people. As they extended their conquest to India, the 

British had always to determine the extent to which that land was 

a fundamentally different, “Oriental” society, and to what extent 

it possessed institutions similar to those of Europe; how far its 

peoples ought to be transformed in Europe’s image, and how 

they should be expected to live according to the standards of 

their own culture. 

       The expansion of the Company into Indian politics brought 

company’s servants into contact with a range of Indian 

‘informers’ and texts that would, in a form that was highly 

mediated by British translations and interpretations, shape the 

course of British Indian thought.
30

They were from all ranks and 

intellectual levels- soldiers, officials, political leaders, merchants, 

missionaries, historians, poets and philosophers etc. They were 

confronted with a strange and distant land, whose people and 

social conditions, political economic practices, art, religions, and 

learning were quite different from anything in Britain.
31

Several 

schools of imperial historiography are integral to understanding 

the political nature of the empire itself but these historiography 

changed as the empire changed and in many ways there was a 

symbolic relation between the Britain and India. Perhaps, it is not 

at all ironic that the writer who noted that “who control the past 

controls the present, who controls the present, who controls the 

future, was British India born.
32

This study of British attitudes 

towards India in 1765 – 1858, is a study of complex body of 

thoughts and opinions relating to India and derived from 

Individuals, groups, and the British public at large. It is a study 
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of various intellectual tendencies, Mercantilism, Orientalism, 

Evangelicalism, Conservatism, Utilitarianism, Liberalism, 

Romanticism and Rationalism as these affected British views of 

India. It reveals the quality of British thought and opinion about 

India, the degree of ignorance, self interest and knowledge that 

appeared in Britain’s understanding.  

       It has been suggested that ‘Brutish Policy moved within an 

orbit of ideas primarily determined in Europe’; thus ‘the 

transformation of the Englishman in India from Nabob to sahib 

was fundamentally an English transformation not Indian.
33

 Ever 

since the famous ‘Namierite Revolution’ in historical scholarship 

it has become fashionable among a group of scholars to neglect 

the role of ideas in history*. It has been suggested that the ideas 

have no validity of their own. They are merely a rationalization 

of human activities which are motivated by the thirst for power.
34

  

But it is certainly true that ideas and ideals played a significant 

part in the history of modern India. Men went to India for a 

variety of reasons, to make money, for adventure, and as a help 

up the social ladder in Britain, but the majority of men also had a 

definite missionary zeal to shape the future of the country. 

Moreover, men in political power in India were open to 

intellectual influences from Europe. The political activities of 

such men as Philip Francis, Cornwallis, Macaulay and Bentinck 

were moulded according to their ideological convictions. The 

transformation of the rural life in Bengal took place owing to 

many other deep-rooted social and economic causes, but the 

ideas, which set politicians in motion to reform the 

administrative system, left a definite mark upon Indian Society.
35

 

The various schools of thoughts are now being discussed here; 

 

Mercantilism & Laissez-faire: 

       Enlightenment thinkers, such as David Hume and Adam 

Smith, comes to determine the rationale of the East India 

Company in its political expansion in late 18th century and early 

19th century India. Adam Smith's advocacy of retaining the 

conquests of the East India Company, what he calls "territorial 

acquisitions,"
36

 has largely been left fallow by intellectual 

historians working on Smith, as well as historians of modern 

India, all of whom have been concerned with general theoretical 

reflections on Empire, as well as the latter's institutional 

expressions. The term mercantilism would only be anachronistic 

to try and describe its meaning for seventeenth and eighteenth-

century commentators on the science of wealth. Adam smith’s 

‘the wealth of nations’ has been seen as the founding text for the 

free trade principles of “laissez-faire”, replacing the narrow 
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minded economic nationalism of mercantilist doctrine,
37

 and 

opened a path for communicating a variety of Englishmen with 

Indian, that in helped in transmitting rational ideas among the 

dogmatic people. Proponents of ‘laissez-faire’ and ‘corporate 

welfare’ principles however continued to agree on the 

importance of empire and trading supremacy to the health of the 

economy. At one level, of course, this is simply a justification for 

the question of colonies in which raw materials are shipped to the 

mother country in exchange for the ‘gift of civilization’.
38

 James 

Stuart’s ‘Inquiry into the Principles of Political Economy’ 

criticised mercantile theory and said ‘it is better idea to make free 

network for the purpose of avoiding social ills’.
39

  

       Two recent studies that do take note of A. Smith's argument 

are able to do so only by distorting it beyond recognition. 

Jennifer Pitts in Turn to Empire, argues "Smith did not 

categorically reject European rule over non-European territory, 

arguing, for instance, against the East India Company's exclusive 

territorial claim, that the 'territorial acquisitions of the East India 

Company are the undoubted right of the Crown, that is of the 

state and the people of Great Britain’.
40

 On the other hand 

Sudipta Sen in ‘Empire of Free Trade’ also cites the same lines 

of Smith, to argue that, "In specific reference to India, Smith 

believed that the pernicious monopoly should be abolished in 

favour of free trade. Yet, in view of the economic competition 

with other European nations, the Company should retain not only 

its territories in India but also its revenues as the 'undoubted right 

of the crown that is the State and the people of Great Britain'.
41

  

       In later period Ronald Robinson and John Gallagher argued 

that it is ‘the imperialism of free trade’, in which the economic 

forces formed the imperial policy.* This ideology of empire 

quickly turned global progress into the moral obligation of the 

empire. Their improvements of the world become a duty to the 

rest of humanity and they saw the world through the lenses of 

their own progress.
42

 The free traders firmly believed that the 

industrial revolution which was investing Britain with the 

commercial leadership of the world resulted from a superior 

civilization and the passing on its benefits was not only good 

business but a heaven ordain duty. The only way this could be 

carried out was by spreading English institutions and English 

education. One of the results was that law commission was 

appointed to codify according to Western principles. Another 

was that, in 1835, it was decided that English education in the 

English language should receive the principal support of the 

government of India. Essentially this denoted a mission 

civilization rather than a philosophy of conquers. As Macaulay 

said ‘to trade with civilized men is infinitely more profitable than 

to govern savages’.
43

 

 

Orientalism:  
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       The first school of thought that emerged in the writing of 

empire is perhaps best described as British Orientalist. The 

Orintalist scholars proved must dominant during the early 

modern contact between India and the Great Britain. They were 

dominant in this intellectual realm from the late 16th century 

until the early 1800s. By virtue of the fact that Orientalist was the 

first scholars to record early interactions between Europe and 

Asia, they were very important to these two fields of history and 

established many of the early terms of reference between the two 

cultural groups. Arnold Toynbee, among others, helped 

universalised the notion of Intelligentsia by assigning to it the 

function of mediator between cultures. The intelligentsia arises, 

says Toynbee, “in any community that is attempting to solve the 

problem of adapting its life to the rhythm of an exotic civilization 

to which it has been forcibly annexed or freely converted.
44

 

Indeed, some contemporary scholars have argued that Orientalist  

is also  embedded how western civilization looks at eastern 

culture that much of what is thought about the East is untrue and 

is actually an insidious way of creating the false dichotomy of 

‘us’ (representing civilization and progress) versus ‘them’ 

(representing civilized people).
45

  

       The oriental is an integral part of European material 

civilization and culture. Orientalism expresses and represents that 

part culturally and ideologically as a mode of discourse with 

supporting institutions, vocabulary, scholarship, imagery, 

doctrines, even colonial bureaucracies and colonial styles.
46

 

Orientalism is a style of thought based upon an ontological and 

epistemological distinction made between “the Orient” and (most 

of the time) “the Occident.”
47

 Some scholars like Eugene 

Irschick have argued that contrary to the supposition of Edward 

Said (1978) that Orientalism was a knowledge thrust from above 

through the power of the Europeans; it was produced through a 

process of dialogue in which the colonial officials, Indian 

commentators and native informants participated in a 

collaborative intellectual exercise.
48

 The relationship between 
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 * Indology is the academic study of the languages and literature, history 

and cultures of the Indian subcontinent ,Indology may also be known as 
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Occident and Orient is a relationship of power, of domination, of 

varying degrees of a complex hegemony, and is quite accurately 

indicated in the title of K. M. Panikkar’s classic ‘Asia and 

Western Dominance’.* In sort Orientalism is an ideology of 

western style for dominating, restructuring and having authority 

over the Orient.   

       Within the umbrella of Western hegemony over the orient 

during the period from the end of the 18th century, there emerged 

a complex Orient suitable for study in the academy, for display in 

the Museum, for reconstruction in the colonial office, for 

theoretical illustration in anthropological, biological, linguistic, 

racial and historical theses about mankind and the universe.
49

 In 

India under the patronage of W. Hastings, orientalist Sir William 

Jones, and his associates William Carey, William Robertson and 

others, then further T. Prinshep, Max Muller promoted by 

company’s Governors* has started exploration of Indian past 

heritage and culture ‘Golden Age’,* and founded a research 

institution namely ‘Asiatic Society of Bengal’.
50

 Orinetalism is 

not a mere political subject matter or field that is reflected 

passively by culture, scholarship, or institutions; nor is it a large 

and diffused collection of texts about the Orient; nor is it 

representative and expressive of some nefarious “Western” 

imperialist plot to hold down the Oriental world. Orientalism in 

practice in its early phase could be seen in the policies of the 

company’s government under Warren Hastings. The fundamental 

principle of this tradition was that the conquered people were to 

be ruled by their own laws-British rule had to “legitimize itself in 

an Indian idiom”.
51

 It therefore needed to produce knowledge 

about Indian Society, a process which Gauri Viswanathan would 

call “reverse acculturation”.
52

 It informed the European rulers of 

the customs and laws of the land for the purpose of assimilating 

them into the subject society for more efficient administration. 

Warren Hasting wanted to reconcile British Rule with the Indian 

Institutions. As Gleig aptly points out that “in cultural policy, 

Hasting aimed not only at producing an acculturated class of 

English Civil Servants, but at improving the means by which 

Indians might revitalize their own culture.”
53

 This inevitably 

meant more intensive investigation into the manners and customs 

of the country and an in-depth analysis of the literature and laws 

of the Indians. It was this political vision that Orientalist Training 
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Centre ‘Fort William College’ at Calcutta was established in 

1800 to train civil servants in Indian languages and tradition.
54

 

       British were superior to Indians both in arms, institutions 

and character. To Warren Hasting “the Indians were weak in 

body and timed in spirit. Their civilization was full of grave 

defects, vice, crime, superstition, injustice and anarchy”, and 

they needed British protection against Indians and Europeans 

alike. Having asserted the superiority of the British and the 

inferiority of the Indians, than imperial spokesmen could arrive 

at the obvious conclusion. Under British rule Indians were not 

only happy, but in a progressive state of happiness. It had 

recognised the British responsibilities in India, had transferred 

Britain’s best qualities there in the form of men and principles, 

and were now governing the country for the benefit of its 

people.
55

 Imperial sentiment, at its most enthusiastic, involved 

the conviction that Britain was now showering on India the 

blessing British liberty, British character, and the British 

constitution.  

       In the 18th century Oriental scholars existed within the 

world of the prominent but increasingly challenged Christian 

intellectual hegemony, by fighting and winning the battle of 

Plessey in 1757. Orientalist knowledge had been given a new 

forum in which it could flourish and become an epistemological 

means of exploring India, and caused a virtual flood of opinion 

on subjects ranging from discourses on local law, music, 

literature, botany, and perhaps most importantly, the geography 

and languages of India.
56

  

       Alexander Dow, the writer of “History of 

Hindustan”(London, 1770), himself found implicit justification 

for Britain’s own authoritarian rule over the subcontinent when 

he wrote, ‘when a people have long been subjected to arbitrary 

power, their return to liberty as arduous and almost impossible.
57

 

By interpreting and absorbing the intellectual ideas and traditions 

of the subcontinent, these Scholars wrote India into an 

epistemological, racial and ideological space in the relation to 

Europe. As British begun to put together their raj in the latter half 

of the 18th century, the British had to devise a vision at once of 

India’s past and of its future. Without such a vision there was no 

way they could justify their rule to themselves, much less shape a 

coherent administrative system. The British as Indian rulers, not 

only sought to create ‘public virtue’ in their subjects, but 

willingly accepted the responsibilities its supposed non-existence 

imposed upon them.
58

 

 

 

 

 

  Evangelicalism:  
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       The eighteenth century was the age of reason, of 

Enlightenment. Late in the century, the belief  that the west had 

discover the secret of progress through the employment of reason 

put India in the category of static or semi-barbaric cultures. 

Based on this conviction two views were formed as to how 

Indian society was to be redeemed and reclaim for civilization.  

John Shore, who was governor general after Lord Cornwallis, 

and Charles Grant, his friend, represented the evangelical* 

viewpoint expressed in the latter’s “observation on the state of 

society among the Asiatic subjects of Great Britain. Grant* 

argued in the observations, the application of Christianity and 

Western education to change what he thought was a ‘hideous 

state of Indian society’.
59

 Evangelicalism started its crusade 

against Indian barbarism and advocated the permanence of 

British rule with a mission to change the very “nature of 

Hindostan”. William Warburton, bishop of Gloucester, in a 

sermon preached in 1766, urged caution on the missionary 

enthusiasts. No lasting conversion of Indians could be expected 

until “these barbarians” have been “taught the civil arts of life”.
60

 

In India the spokespersons of this idea was the missionaries 

located at Srirampur near Calcutta: but at home its chief 

exponent was Charles Grant. The principal problem of India, he 

argued in 1792, was the religious ideas that perpetuated the 

ignorance of Indian people. This could be effectively changed 

through the disseminations of Christian light, and in this lay the 

noble mission of British rule in India. To convince his critics, 

Grant could also a complement relationship between the 

civilizing process and material prosperity, without any 

accompanying danger of dissent or desire for English liberty. His 

ideas were given greater publicity by William Wilberforce in the 

parliament before the passage of the Charter Act of 1813, which 

allows Christian missionaries to enter India without restrictions.
61

 

The evangelicals believed that the future prosperity of the British 

connexion and the future happiness of the Indians themselves 

depended upon complete Anglicization of Indian Society. (‘Let 

us endeavour to strike our roots into the soil’, and Wilberforce, 

‘by the gradual introduction and establishment of our own 

principles and opinions; of our laws, institutions, and manners; 

above all as the source of every other improvement, of our 

religion, and consequently of our morals.
62

  

       The feeling of racial superiority was a vital ingredient of 

imperialism. The racial arrogance was not limited to the 

functionaries of imperialism. It ran in the English blood and 

laughed all political difference to scorn. Englishman tried to 

justify through explaining their superiority of race, first on 

Religion and then science, were popular in the 19th century 

Britain, and both were pressed into service. The contemporary 

command decided that Britain must rule the waves, the sands and 

the plains because the English race was the elect of all according 

to scientific principles. But the spiritual energy of the English 

race, partially suppressed by the 18th century emphasis on 

reason.
63

 European perceptions of India and those of the British 
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especially, shifted from unequivocal appreciation to sweeping 

condemnation of India's past achievements and customs. Imbued 

with an ethnocentric sense of superiority, British intellectuals, 

including Christian missionaries, spearheaded a movement that 

sought to bring Western intellectual and technological 

innovations to Indians. Interpretations of the causes of India's 

cultural and spiritual "backwardness" varied, as did the solutions. 

Many argued that it was Europe's mission to civilize India and 

hold it as a trust until Indians proved themselves competent for 

self-rule. The immediate consequence of this sense of superiority 

was to open India to more aggressive missionary and 

proselytizing activity in Bengal. Initially British in India were 

conscious that any attempt to convert Indians to Christianity 

promised to subvert the very foundations of civil peace by 

offending the most deeply entrenched religious prejudices.
64

 

Therefore company’s administration had endeavoured to 

maintain a sense of continuity with the past. However Hastings’s 

Oriental Policy was abandoned by Lord Cornwallis, who went 

for greater Anglicisation of the administration and the imposition 

of the Whig principles of the British government. Lord Wellesley 

supported these moves, the aim of which was to limit 

government interference by abandoning the supposedly despotic 

aspects of Indian political tradition and ensuring the separation of 

powers between the judiciary and executive.
65

   

       The Angelical believed that the state’s role would only be 

the protection of Individual rights and private property. The 

policy came from a consistent disdain for “Oriental despotism”, 

from which Indian needed to be emancipated. Despotism was 

something that distinguished the oriental state from its European 

counterparts; but ironically, it was it was the same logic that 

provided an “implicit justification’ for the “paternalism of the 

Raj’.
66

 Evangelical opinion coincided with that of the free 

traders. By then, the evangelicals had witnessed some years of 

attempted improvement and social reforms in India through the 

British English Education. Paradoxical thought it may appear, 

evangelicals and the liberal s such as Macaulay still wished to 

restrict government interference in the everyday life of the 

people of India. They believed that it was the government’s duty 

to create a climate of change – but not to bully people into 

changing. They also believed, that the government should be 

unmistakably British, demonstrating that its superiority stemmed 

from its civilization. Indeed, the general movement towards 

Anglicization was aimed as much at government of India as at 

Indian society. While legislation could be used to change the 

government’s attitude, Indian society expected to transform itself 

as knowledge of western civilization as diffused by English 

civilization. Grant and his friends, who included William 

Wilberforce were dismissed not only the religious of India as 

‘one grand abomination’, but also by implication every aspect of 

Indian society from its arts to its institutions. The evangelicals 

believed that society could not be reformed by legislation, but 

only by a change in individual morality. They intended a 

campaign to free the Indian mind from the tyranny of evil 

superstation, sort of Indian counterpart of the European 

Reformation. Their instrument was to be education, for only 
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through access to God’s revealed word could the Indians be 

raised out of their darkness and idolatry.
67

 

       The diffusion of the massage of a superior civilization was 

the heart of imperialism. Christianity was the source and life of 

this civilization. So the propagation of the Christian message had 

to go hand with the extension of empire. It was the duty of the 

English race to convey the benefits of its civilization to those 

who did not possess them. By the middle half of the 19th 

century, it was openly preached by many that Christianity 

demanded an empire and that the cause of the one was the cause 

of the other. The authority of the British crown is at this moment 

the most powerful instrument, under providence, of maintaining 

peace and order in many extensive regions of the earth, and 

thereby assists in diffusing amongst millions of the human race, 

the blessing of Christianity and civilization.
68

  

 

Utilitarianism & Liberalism: 

       Liberal and humanitarian attitudes towards India first 

appeared in the social intellectual movement of the late 18th 

century, at the same time when conservatism* and imperialism* 

were the primary British reactions to India. The Liberal and 

humanitarian attitudes were the result of deep-seated changes 

occurring in the ideals, social habits, and institutions of a western 

nation.
69

 Begging in the late 18th century classical liberalism 

becomes a major ideology in European intellectual surface; a lay 

philosophy most clearly identified with civil liberalism, free 

market and representative government, coincided with the 

transformative effects of the industrial revolution in Britain.
70

 

This ideology followed by the EIC’s personals till 1857 in their 

administration.   

       David Ricardo’s contribution to Economics especially his 

doctrine of rent helped to give Utilitarianism a great vogue in 

England in the first half of the 19th century. Advocators of the 

‘Laisser-fare’ maintained that the unrestricted functioning of a 

free economy would guarantee the greatest good for the greatest 

number of people.
71

 Utilitarian thought swept through all 

disciplines in the first half of the 19th century and history was no 

exception. As a result a new historiographical school of thought 

grew from the political and philosophical ideas of utilitarianism, 

which itself grew to prominence in the mid nineteenth century, 

and that was based in the philosophical and scientific enquiries of 

the British Enlightenment. 

       The imperial ideas and philosophies of utilitarian thinkers* 

had, at their foundation, the ultimate goal of making the greatest 

happiness for the greatest number of people. Utilitarian admitted 

that the Public Opinion and education were important in 

affecting men’s views and conduct in pursuit of happiness.
72

 This 

overarching principle guided their thinking, writing and 

ideology. Utilitarian Knowledge however, was premised upon 

the assumptions that the discoveries made in the studies of the 
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political economy, science, religion and philosophical enquiry 

had to ultimate result in the final goal of human civilization 

becoming a liberal Christian state, not rule by capricious or 

whimsical superstations but rather liberal Christian values of 

reasons, law and scientific rationality. English Utilitarian judged 

other societies such as India as dangerously backward, despotic 

and devoid of knowledge necessary to create a progressive 

state.
73

   

       The men like James Mill, James Stuart Mill were admitted 

into the executive government of the company were intimately 

connected with Indian affairs on utilitarian line from 1819. James 

Mill was at the very centre of power and in a position to carry 

into practice the principle of Utility as he had expound it in his 

“History of British India”. Mill accepted a British company’s 

responsibility to continue governing India but not any political 

institution for it.* What India needed for improvement, he argued 

in a Benthamite line, was an effective schoolmaster, i.e., a wise 

government promulgating good legislation. It was largely due to 

his efforts an Indian Penal Code* under Lord Macaulay drew up 

in 1835 on the Benthamite model,
74

 which paved the way for a 

uniform social life in India for future.  Some of the early 

despatches on education, which had drafted, preached the world 

of utility, but for the main part of his career his duties were 

confined to handling the political relation with the Indian states. 

Edward Starchy and M. Elphinstone, both the officials discussed 

the applicability Bentham’s theory of law to Indian 

Circumstances.
75

 

       Along with utilitarian, Thomas Macaulay’s* liberal vision 

that the British administrators’ task was to civilized rather than 

conquers; set a liberal agenda for the emancipation of India 

through active governance. “Trained by us to happiness and 

independence, and endowed with our learning and political 

institution, India will remain the proudest monument of British 

benevolence”, visualised C. E. Trevalyan, another liberal, in 

1838.
76

 It was in this atmosphere of British liberalism that 

Utilitarianism, with all its distinctive authoritarian tendencies, 

was born. Jeremy Bentham preached that the ideal of human 

civilization was to achieve the greatest happiness of the greatest 

number. Good laws, efficient and enlightened administration, had 

argued, were the most effective agents of change; and the idea of 

rule of law was a necessary precondition for improvement. 

However during the first half of the nineteenth century along 
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with racial arrogance, there was also a liberal optimism, as 

expressed in Lord Macaulay’s ambition to transform the indolent 

Indian into a brown sahib, European in test and intellect-but not 

quite a European; he would be “more brown than sahib”, to use 

Ashis Nandy’s cryptic expression.
77

  

       By 1830s, a divergence of opinion began to emerge within 

liberal intellectuals and political circle regarding the morality, 

necessity and desirability and efficacy of social reform.
78

 In 

London, readily available newspapers appearing to an 

increasingly literate middle class for creating widespread 

political support for social reform.
79

 As a result the Company’s 

governors and officials like Bentinck, Metcalf, and Dalhousie, 

influenced by utilitarian-liberal ideology, took several steps to 

refresh Indian Society and passed several legislations for the 

purpose of elevating social obscurantism. But Aydelottee pointed 

out that “social reform was the consequences of well meaning 

humanitarianism not of liberalism.
80

 During the years of the 

imperial flush and vigour several names leap to attention towards 

the imperial idea. All of them were liberals by political 

affiliation: perhaps also liberal by the tenor and drift of their 

intellect. There was Sir Henry Maine, (the venerated author of 

Ancient Law), Sir Fitzames Stephen (a former law member of 

the Viceroy’s council in India,) who expounded an interesting 

melange of liberal-imperial ideas in his liberty, equality, 

fraternity. Then there were Henry Sidgwick and John Seeley who 

looked at the empire from the top of the liberal fortress and were 

pleased with the view.
81

 It was basically Liberal Imperialism, not 

a freak of British politics. It commanded the support of a large 

intellectual circle of liberal men. The contradiction between their 

radicalism and their love of liberty at home and their burning 

with in imperialism abroad was not hidden from the eyes of the 

best of them. In a land mark study, Anthony Pagden argued that 

European theories of civilizational and commercial progress 

were closely related to enlightenment critiques of earlier neo-

Roman ideologies of universal lordship. Thus, enlightenment 

attacks on early modern European empires as cruel and rapacious 

tyrannies become the lunching-off point for new theories of 

liberal imperialism in the nineteenth century.
82

 

       In the Fifth Report of 1812 the Bengal District judge had put 

forward the proposal of reforms through education.
83

 But 

Utilitarianism held sway over these liberal minds. For them 

social progress was governed by the inflexible laws of logic, 

jurisprudence and political economy which utility had lain down. 

The idea was to bring civilization, progress and liberty to 
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countries and peoples which, it was said, had never been blessed 

by them. It was not liberalism, but unashamed arrogance 

compounded with ignorance, which made Macaulay pronounce 

on the utter worthlessness of all oriental learning. Actually this 

idea made the British force commercial and diplomatic 

intercourse on the distant land.
84

  

       The Utilitarians differed from the liberals in significant 

ways, respectively with regard to the question of Anglicisation. 

This was the time that witnessed the Orientalist – Angelicist 

debate on the nature of education to be introduced in India. 

While the liberal lord Macaulay in his famous education minute 

of 1835 presented the strong case for the introduction of English 

Education, Utilitarians like Mill stilled favoured vernacular 

education as more suited to Indian needs. In other words, 

dilemmas in imperial attitudes towards India persisted in the first 

half of the 19th century. Although gradually the Anglicists and 

Utilitarians having their day, the old dilemmas were not totally 

overcome. And the epitome of this dilemma was Lord Bentinck 

himself, an ardent follower of Mill; he abolished sati and 

infanticide through legislation. He believed in the Utilitarian 

philosophy that legislation was an effective agent of change; and 

the concept of rule of law was necessary precondition for 

improvement. But at the same time, he retains his faith in Indian 

Traditions and nurtured a desire to give back to the Indians their 

true religion.
85

 The official discourse on the proposed reform of 

Sati was, therefore, grounded in a scriptural logic that its 

abolition was warranted by Ancient Hindu texts. The dilemma 

definitely persisted in the mid nineteenth century, in spite of 

Lord Dalhousie’s determination to take forward Mill’s vision of 

aggressive advancement of Britain’s mission in India.                         

       Certain broad similarities have often been detected in the 

thinking of Utilitarians and Evangelicals. Both had turned against 

the tolerance and respect for Indian Civilization characteristic of 

the Ages of Clive and Warren Hastings. Both were movement of 

Individualism, both seeking to liberate the individual from the 

slavery of custom and from the tyranny of noble and priest.
86

 

Both the evangelicals and the utilitarians shared a fundamental 

contempt for Indian Institution, a contempt which becomes 

institutionalised as the nineteenth century progressed. But they 

shared little else. The difference between them lay in their 

concept of the operative law. The evangelicals believed in God’s 

Law immutable and evident. The utilitarians expelled God from 

the question.
87

 

 

 Romantic schools:  

       Romanticism basically relied upon illumination ideal of 

European romantic philosopher, like Rousseau and Edmund 

Burk, which arises in reaction to the Enlightenment and its 

exaggerated claims for reason, its general anti-religious posture, 

its depreciation of the imagination, and its radical individualism 

and emphasize the emotional, religious, creative, and social 

dimensions to the human personality.  
88

 Proponents of 
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Romanticism like poet W. Wordsworth, W. Blank, S. Coleridge, 

all had a notion that “if politics failed to craft a better world, 

perhaps poetry, they believed had the capability of redeeming 

mankind, could”.
89

 Three important romantic writers of this age 

who wrote about India were Robert Southey, Thomas Munroe 

and Walter Scott, created something of the romantic vision of 

India that was an integral part of the total British attitude towards 

land. The emergence of a body of romantic literature about India 

in the formative period from 1784 to 1828 was a counterpart of 

the growing political interest in India. Most so far has risen from 

individuals and groups with direct political, social and economic 

concern in the empire. They had centred their attention on India 

as a defensible conservative culture, or a field of imperial 

achievement, or a region of social and economic backwardness. 

In this environment the Romantic Movement
90

 was fulfilling its 

greatness. In this context Robert Southey’s ‘The Curse of 

Kehama’ (1810) purported to understand a great deal about the 

philosophy and society of India. He tried to exhibit several social 

evils of Indian Hindu society, viz sati, along with numerous 

indications of liberal Spirit, love of Liberty, natural humanity and 

the faith in reason,
91

 which obviously left good imprint upon the 

native social reformers of India. On the other hand novelist 

Walter Scott had romanticised British Imperialism in India, he 

looked Indian people as a savages and also displayed social evils 

like child infanticide. Thomas Moore’s “Lalla Rookh” (1817), 

depicted India as a splendid and dazzling land. His view of India 

actually was a combination of romantic sensibility and of the 

morale and political sentiments of the West. He perceived 

oriental despotism, superstitious religion, and they want of 

morality in the society of the East.
92

 He revealed the 

conventional conception of India’s political and religious 

condition – superstition and despotism without offering any 

compulsive argument for a change in such condition. No doubt, 

these philanthropic principles sometime served as a morale guide 

for the company’s officers to rule India.    

 

Scientific Rationalism and Humanism: 

       It is conventional in textbooks on the history of ideas to 

identify the eighteenth century with the Age of Reason. 

However, Horace Walpole had a different view; writing in the 

middle of the century he said: ‘A century had now passed since 

Reason had begun to attain that ascendant in the affairs of the 

World to conduct which it has been granted to men six thousand 

years ago.
93

 During company’s hundred years rule the intellectual 

life of Indian people began to undergo revolutionary changes 

influenced by western ideas of ‘Rationalism’ and ‘Humanism’. 

Along with racial pride, Christian aggressiveness was the most 

unattractive aspect of imperialism. But the impact of Christianity 

produced one wholesome result: it gave rise to humanitarianism. 

In fact, humanitarianism was a product of two forces: rationalism 

                                                 
89Joshi, Vandana, op. cit., p.295.  
90 Romanticism brought to India a new kind of sensibility that enhanced 

the appeal of a more personal style of rule. The romantics in India 

included such figures as Thomas Munro, John Malcolam, M. 

Eliphinstone, and Charles Metcalf. 
91 Bearce, George D., op. cit.,  p.102-104 
92 Ibid. p. 100-130 
93 Walpole, H. (ed),  ‘Memoirs of the Reign of George II’,  2 vols. Lord 

Holland, London, 1846, p.278  

and evangelicalism. The enlightenment of the 18th century had 

made its own contradiction to the imperial attitude. There was a 

widening of interest and people began to look outwards. The 

study of mankind stimulated the rise of Utilitarianism and the 

spread of the humanitarian feeling. As scientific discoveries 

revealed nature and its secrets, there was greater confidence in 

Human spirit. Rational explanations rather than blind faith would 

henceforth guide the material and spiritual life in West. Science 

had made men look forward to future with confidence.
94

 

       India will soon be influenced and have a taste of supremacy 

of science at the battle of Plessey. Basically when an idea has 

matured, its vibrations are unstoppable. Suddenly a fresh new 

wave began blowing all over the world. Authority of reason, 

instead of religion had become supreme. Suddenly the aim of life 

completely transformed. Basically the concept of rationalism and 

humanism of Europe reached in India in the 19th century through 

the writing of Philosophers and scholars who not only influenced 

not only the Englishmen but also the Indian educated class, 

which in turn carried out several social and cultural reform 

missions and tried to establish an egalitarian society in India.  

       Now the political ideas of the philosophers of the 

enlightenment were based on the assumption that human 

institutions started justifying on the basis of Reason. The 

rationalist was arguing passionately against what they considered 

irrational institutions and developed an exaggerated view of the 

power of the legislators to shape the future of the world.
95

 As its 

impact a tendency of transplanting English constitutional law and 

right of equality and liberty by the Governors of the EIC through 

the means of legislation and codification were appearing in India 

which revolutionised Indian society. It has by now been well 

acknowledged that imperial powers legitimized their claim over 

foreign territory not only through promises of political and 

economic benefit but also on the basis of civilizing discourses 

which were informed by Enlightenment notions of universal 

human and civil rights. But the Company's Legislative Council 

recoiled from a plethora of social issues which reflected 

‘immemorial custom'.  For concerns raised by the first reports of 

female infanticide, cases of adultery and practices ranging from 

hook swinging to polygamy among Kulin Brahmins, the Council 

deferred to the educational process.  Very early in the nineteenth 

century the Company realized that remedies for cases that might 

have been addressed in the Diwani Adawlut or civil courts would 

be more effectively confronted by an extension of vernacular and 

female education.
96

   

 

           The European ideas of egalitarian society channelized 

through the medium of English educated natives as a result of 

ideological vibration or it as “objective knowledge”
97

 , postulated 

by Karl Popper, in the second half of the 19
th

 century. Already 

the colonial conquest underlined the weaknesses of the 

traditional order and the need for reform and regeneration of its 

                                                 
94Gupta, B. Bhushan, op. cit., p.247  
95 Ventury, ‘Oriental Despotism’, Journal of the History of Ideas, xxiv, 

1963, p.135.  
96 Nancy Gardner’ “The Twin Faces of the East India Company's 

Civilizing Mission’ 
97 Objective knowledge” means a creator’s knowledge become public or 

shared within the relevant community, subject to public criticism, 

analysis, application and manipulation. 
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institution. Now a cultural ideological struggle ensued on two 

planes simultaneously, against the ideological basis of the 

traditional order as well as against the colonial hegemonization. 

The intellectual quest to shape the future of Indian society, which 

was based on this dual struggle, remained ambivalent, often 

contradictory, it its attitude towards tradition and modernity. In 

the development of cultural-ideological struggles the formation 

of a community of intellectuals, distinct from the intelligentsia, 

cutting across regional, religious and caste barriers was of crucial 

importance which was facilitated by the colonial rule. During the 

course of the nineteenth century the intellectual were brought 

together, either in opposition or in unity, in a series of struggle 

over socio-cultural issues between the debate over the abolition 

of sati, infanticide, child marriage,   widowhood etc.
98

 The early 

formation of the community was around socio-cultural 

organisation and  voluntary associations established by colonial 

officials and ideologues which served as channels of 

disseminations of colonial culture and ideology,  reflected initial 

intellectual ferment in colonial India. The relationship between 

indigenous cultural tradition and intellectual transform in 

colonial India was mediated by the process of acculturation, 

occurring through an active intervention of state institutions, 

voluntary organizations and religious orders. 
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    Abstract- Although considerable amount of the literature 

related to examination the link between environmental protection 

issues and the performance, different results and mixed outputs 

have been articulated by these studies, and previous research yet 

to investigate the relationship between multidimensional 

approach of corporate environmental activities and 

environmental performance. The purpose of this study was to 

disaggregate corporate environmental activities into six 

dimensions (green competencies, employees’ involvements, 

environmental management systems, organizational 

competencies, strategic planning process, and stakeholders’ 

integration) based on both stakeholders and resource- based view 

theories, and examine how each dimension would affect 

environmental performance among manufacturing industries. 

While all corporate environmental activities were proposed to 

have positive environmental effects, the results revealed that 

each dimension has a different effect on corporate environmental 

performance. Such results may assess the industrial corporation 

by directing their efforts to specific areas when trying to improve 

their environmental performance. 

 

    Index Terms- Corporate environmental practices, corporate 

environmental performance, Stakeholders theory, Congruence 

model, Eco-eccentric model. 

 

I. INTRODUCTION 

ince ancient time, there has been a growing interest in the 

role of the corporations in the society, and particularly, in the 

damage they being done to the natural environment (Ahmad, 

2004). In 1972, the United Nations Conference on the 

environment represented the first international conference that 

addressed the environmental issues in a comprehensive fashion. 

It resulted in 109 recommendations related to the environmental 

issues should be taken by the governments (Balboa, 1973). 

Twenty years later, the Earth Summit on Environment and 

Development (Brazil) was the first time that leaders from more 

than 170 countries agreed that there is a need to protect the 

environment and not damage it (Quarrie, 1992). Such events 

have made the governments pay attention to the natural 

environment and maintain it. Additionally, the emergence of 

global environmental problems such as green gas emission and 

climate change that need an urgent solution have led to increased 

awareness of the society about the influences of corporations’ 

activities on the environment.  

         Additionally, there is an expectation that the population of 

world will double during the next 40 years to reach 

approximately 11 billion (Shrivastava, 1995a, 1995b). To meet 

the needs of such population, environmental resource should be 

maintained and saved from the degradation. Unfortunately, 

several indicators show that the facts are going in the opposite 

side. Widespread damage to the world fishery (50% depletion 

during the last 50 years), wildlife, rain forests (42.000 square 

miles lost each tear), soil degradation by industrial agriculture, 

and desertification (26,000 square miles lost each year) 

(Shrivastava, 1995a).  

         As a reflection of previous event, several studies have 

investigated the role of environmental issues in the corporations’ 

operations. Such investigation is considered in different fashions. 

Firstly, several studies have focused on the strategic aspects of 

environmental issues and the way to link this focus to the 

different aspects of organizational performance (Gamero, 

Dolores, & Azorín, 2009; Hart, 1995; López-Gamero, Molina-

Azorín, & Claver-Cortés, 2009; Sharma & Vredenburg, 1998; 

Wagner, 2005). Secondly, another group of studies have focused 

on addressing the role that corporate environmental activities 

play in improving the environmental and financial performances 

of the corporations (Anton, Deltas, & Khanna, 2004; Baba, 2004; 

Bayoud, Kavanagh, & Slaugther, 2012; Daily, Bishop, & Steiner, 

2011; Iraldo, Testa, & Frey, 2009; Shrivastava, 1995b). 

However, different results and mixed outputs have been 

articulated by these studies (Horváthová, 2010; Margolis & 

Walsh, 2003; Orlitzky, Schmidt, & Rynes, 2003), which creates 

ground for further investigation.  

         One reason of the inconsistency in the results of previous 

studies is their separately use of different types of environmental 

indicators, which leads to difficulty to identify general 

relationship between those indicators and business performance 

(Wagner, 2003). This justifies the need of study that incorporates 

multiple indicators of environmental activities to reflect a great 

area of the whole environmental aspects (Delmas, 2001). 

González-Benito and González-Benit (2005) concluded that there 

is no single response for the question about the relationship 

between environmental and business performance, and such 

relationship must be disaggregated into more specific and 

concrete relationships. Moreover, Schaltegger and Synnestvedt 

(2002) believed that the reason of the confliction results is the 

lack of a clear theoretical framework to investigate the link 

between environmental and economic performance. For instance,  

Sarkis and Cordeiro (2001) concluded that the emission its self 

cannot represent the whole environmental aspects of the 

corporation, and suggested that the environmental related studies 

should use different environmental aspects to represent the whole 

environmental activities of the corporation. 

         Additionally, it has been argued that the relationship 

between environmental and business performance becomes 

clearer if we distinguished between the environmental 

S 
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competencies (activities related to environmental protection) and 

environmental performance (the level of damage caused by 

corporation activities (Baba, 2004; López-Gamero, et al., 2009), 

as well as argued that a better environmental performance could 

be guided by different types of environmental practices that have 

different environmental influences on business performance 

(Christmann, 2000; González-Benito & González-Benito, 2005). 

         The current study contributes to the environmental related 

literature as following: (1) the study addresses the relationship 

between different environmental activities and the environmental 

performance, which has been treated separately in previous 

literature. This in line with the argument above that different 

environmental activities may have different impacts on the 

environmental performance (Christmann, 2000; González-Benito 

& González-Benito, 2005), and distinction should be made 

between the two concepts (Baba, 2004; López-Gamero, et al., 

2009). (2) when previous studies limited their examination to 

specific theoretical models such as resource- based view, 

stakeholder theory, and social performance theories, this study 

extends the focus to include the concept of fit or congruency 

model that assumes that the effectiveness of corporations 

required that subparts or components must be consistently 

structured or managed (Nadler, Tushman, & Hatvany, 1980; 

Wyman, 2003), and also the eco- centric model that has been 

proposed by (Shrivastava, 1995a). (3) The previous empirical 

studies are mainly conducted in the industrialized countries such 

as Western Europe, USA, and Australia. Less attention was given 

to the developing countries, in particular to the Arab region. 

Therefore, this study may provide the industrial corporations’ 

managers in Libya with clear insight into which environmental 

activity areas would improve their corporations’ environmental 

performance. 

 

II. THEORETICAL FRAMEWORK AND STUDY’S 

HYPOTHESES 

Multidimensional of corporate environmental activities 

         It has been argued that corporate environmental activities 

refer to the efforts or activities taken by the corporation to reduce 

the harmful of its operations on the environment (López-Gamero, 

et al., 2009; Polonsky & Wood, 2001; Sarkis, Gonzalez-Torre, & 

Adenso-Diaz, 2010; Wagner, 2003). The corporate 

environmental activities can be derived from the environmental 

strategies of the corporations, as each environmental strategy 

incorporates a number of environmental practices (Buysse & 

Verbeke, 2003; Christmann, 2000; Hart, 1995; López-Gamero, et 

al., 2009; Sharma & Vredenburg, 1998). However, there is no 

commonly accepted division can represent the whole picture of 

environmental management practices’ implementation 

(González-Benito & González-Benito, 2005). For instance, 

environmental management practices have been divided into 

organizational and technical practices (López-Gamero, et al., 

2009). González-Benito and González-Benito (2005) divided 

environmental practices into organizational, operational, and 

communicational practices. These practices are also divided by 

Sarkis, et al (2010) into eco-design, source reduction, and 

managerial process management practices. Therefore, caution 

should be taken when determine the actual corporate 

environmental practices. For instance,  depending on only 

chemical emission as a proxy of environmental practices can 

affect the results of the study (Sarkis & Cordeiro, 2001). This is 

due to the fact that the portfolio of practices of environmental 

issues plays a critical role in determination of the relationship 

between environmental proactively and the corporate 

performance (González-Benito & González-Benito, 2005). 

Therefore, there is a need to take into account a range of 

environmental practices as broad as possible.   

         According to the RBV, there are three main types of 

environmental strategies, which can be adopted by the 

corporation to actually engaging in practices related to green 

(Buysse & Verbeke, 2003; Hart, 1995). These strategies are 

pollution prevention, product stewardship, and sustainable 

development strategy. Buysse and Verbeke (2003) classified 

these strategies into five dimensions namely conventional green 

competencies, employee involvements, management systems and 

procedures, organizational competencies, and efforts made to 

reconfigure the strategic planning process.  

         The previous classification can be found implicitly in other 

classifications, such as  Sarkis (1998) who provides five 

components that can represent environmentally conscious 

business practices can be applied by the corporations. These 

components include things as the design for the environment, life 

cycle analysis, total quality environmental management, and 

ISO14001. It can be accepted that such classification can 

incorporate the most known environmental practices, which can 

be reflected in the classification of Buysse and Verbeke (2003). 

For instance, the components of design of environment are found 

in the green conventional competencies, life cycle analysis is 

presented in the Buysse and Verbeke's (2003) classification, 

which explained under environmental management system and 

procedures, which include also some aspects of ISO14001. With 

regard to total quality environmental management that includes 

the support from top management, environmental planning, 

environmental measures, environmental quality management 

system and assurance; all these components are found in the 

classification of Buysse and Verbeke. Green supply chain 

management that includes things as the packaging, 

transportation, procurements, and material management are 

included under the green conventional comptencies and 

stakeholder integration in the classification adopted of this study. 

         This study follows the classification of Buysse and Verbeke 

for three reasons; (1) the classification represents the main 

components of natural RBV theory, which gives strong base of 

the consistency with the aim of the study. (2) Such resources are 

considers as sources of competitive advantages, which are rare, 

valuable, non-substitutable and inimitable. (3) Such classification 

incorporates the main requirements of ISO 14001,   which 

introduced by the International Organization for standardization 

as a guideline that can be applied by the environmental 

management system in the corporation (Biltayib, 2006; Delmas, 

2001; Melnyk, Sroufe, & Calantone, 2003; Watson, Klingenberg, 

Polito, & Geurts, 2004), which in turn lead to better 

environmental performance (Melnyk, et al., 2003). In addition to 

previous elements, the study considers the stakeholder 

integration as a sixth element of environmental practices. This 

because stakeholder integration with regard to environmental 

issues has been considered by several studies as a variable that 

influences both corporate environmental performance and the 
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competitiveness of the corporations (Journeault, 2010). 

Moreover, Hart (1995) highlighted that stakeholders’ integration 

is a key resource to preempt the competitiveness of the 

corporation.  

 

Corporate environmental performance 

         Eco- centric theory argued that corporations should not 

limited their objectives to maximize areas such profits, ravenous, 

or competitiveness, instead to, corporations should extend their 

goals to include addressing their activities’ impacts on the 

environment (Shrivastava, 1995a). Such thought reflects 

measuring the outputs of environmental management activities, 

which can be indicated by corporate environmental performance. 

This consistent with the definition by Lankoski (2000), when 

defined corporate environmental performance as “ the level of 

harmful environmental impact caused by a firm so that the 

smaller the harmful environmental impact the better the 

environmental performance and vice versa” (p.10). Furthermore, 

Wagner (2003) defined corporate environmental performance as 

“ the results of an organization’ management on its 

environmental aspects” (p.10). 

         Corporate environmental performance has been measured 

by the results of different activities. For instance, pollution 

prevention activities have been seen as indicators of corporate 

environmental performance (Cohen, Fenn, Naimon, & Service, 

1995; Hart & Ahuja, 1996; Konar & Cohen, 2001; López-

Gamero, et al., 2009; Ngwakwe, 2009; Stanwick & Stanwick, 

1998; Wagner, 2007), energy and water usage  (Wagner, 2005). 

The legal aspects such as the number of penalties (Cohen, et al., 

1995; Ngwakwe, 2009) and the number of environmental 

lawsuits (Konar & Cohen, 2001) have been considered as 

indicators of corporate environmental performance.  

         Additionally, it has been argued that the eco- efficiency 

concept also can represent the outputs of corporate 

environmental activities (DeSimone & Popoff, 2000; Journeault, 

2010; Wagner, 2003). The eco- efficiency concept emphasizes 

that corporations can achieve the efficiency in both economic 

and ecologic aspects in the same time. This can be achieved by 

the following principles (DeSimone & Popoff, 2000; Wagner, 

2005); reduction of the material intensity of goods and services, 

reduction of the energy intensity of goods and services, 

elimination of toxic dispersion, enhancing materials recyclability, 

maximizing sustainable use of renewable sources, extension of 

product durability, and an increase of the service intensity of 

goods and service. Therefore, corporate environmental 

performance in this study means the results of corporation’s 

environmental activities on the environment, which represented 

by the environmental scores of eco- efficiency. 

 

Eco- centric management model  

         This model is articulated by Shrivastava (1995a) as 

alternative to the traditional management model. She 

summarized that traditional management theories have several 

limitation regarding the environmental issues; (1) they have 

ignored the environmental issues and gave narrow concept to the 

environment, (2) neglecting the destructive aspects of the 

corporations and focusing instead on improving the corporations 

productivity to benefit stakeholders, (3) focusing on the risks 

related to the financial aspects, and neglecting the risks posed by 

technology, location, waste, and the impact on the natural 

environment, (4) they emphasize that humans have the right to 

exploit nature without any real concerns to protect the 

environment, such concerns are meaningful only as a condition 

of human interests. 

         Instead of previous assumptions of traditional management 

models, the eco- centric model suggests that corporations must 

address the ecological degradation inherit in risk societies. 

Corporations have to adopt a new orientation that focuses 

centrally on technological and environmental risks, and that 

doesn’t treat risks as externalities but treat them as the core 

problem of the management. In the organizational aspects, the 

model assumes that all business functions should be more 

ecologically centered roles. Finance aims for long- term 

sustainability growth, instead of short- term profits. Accounting 

seeks to include the environmental cost of production, instead of 

externalizing them. Management seeks to provide meaningful 

work and safe working conditions, instead of single- mindedly 

pursuing labor productivity. Sharivastava calls that the traditional 

view of the organizations objectives and strategies should be 

changed. She added that objectives such as profits and revenues 

are incomplete and inadequate. Such objectives should include 

minimizing the negative effects of the corporations on the 

environment. In other words, the impacts of the firms’ activities 

on the environment should be addressed. 

         Using 3M corporation as a case study, Shrivastava (1995b) 

demonstrated that environmental technology has significant 

contributions to both environmental performance (reduce waste, 

resources and energy consumption, and reduce pollution), and 

the competitiveness of the corporation.  

 

The congruence model of organizational behavior 

         Depending on the open- system theory, Tushman and 

Anderson began building the congruence model in the mid 1970s 

(Tushman & Anderson, 2004). The main point of this model is 

that corporations to be effective, they must approach a state of 

congruency. They stated that: 

 “The components of any organization exist together in various 

states of balance and consistency-what we call “fit”. The higher 

the degree of fit -“or congruence”- among the various 

components, the more effective the organization”.  p. 162.  

          This model emphasizes the importance of understanding 

the organizational work through the understanding the three 

elements of an organizations namely inputs, transformation 

process, and outputs. The heart of congruence model and the 

most focus on the transformation process, which draws on inputs 

from the environment, resources, and history to produce a set of 

outputs (Nadler, et al., 1980).  

         The concept of fit assumes that transformation process 

contains four organizational components, and degree of 

consistency or fit should be achieved to a successfully transfer of 

the input into outputs. These components are (Nadler, et al., 

1980; Tushman & Anderson, 2004; Wyman, 2003); (1) the work 

or task, which represents the basic work to be done by the 

organization, (2) the individuals’ characteristics of the workers  

such as their skills, knowledge, experience, expectations, 

behavior patterns, and demographics, (3) formal organizational 

arrangements, which include the various structures, processes, 

methods that are formally created to get individuals to perform 



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               67 

ISSN 2250-3153  

www.ijsrp.org 

tasks, (4) informal organization, which refer to the emerging 

arrangements including structures, processes, and relationships. 

For the purpose of enhancing the performance, different types of 

fit should be achieved between the previous four elements as 

follow: individual/ organization fit, individuals/ task fit, 

individual/ informal organization fit, task/organization fit, task/ 

informal organization fit, and organization/ informal fit. 

 

Three type of fit are considered in this study: 

 

1. The fit between individual (employees’ involvements) and 

task (environmental performance) 

         According to Tushman and Anderson (2004), this type of 

fit requires individual needs are met by the task, and that the 

individuals have the appropriate skills and abilities enable them 

to do their jobs.  This can reflect the employees’ involvements 

toward environmental issues, which identifies as  the 

involvements of employees towards the environmental agenda 

laid down by top management for the improvements of corporate 

environmental performance (Baba, 2004). In the context of 

congruence model, the success to meet these involvements will 

lead to achieve the fit between employees’ skills and abilities, the 

requirements required to perform the environmental activities, 

which resulted in enhancing the environmental performance. 

 

2. The fit between formal organization (environmental 

management system, organizational competencies) and task 

(environmental performance) 

         The congruence model assumed that, the organizational 

arrangement that able to meet the demands of work and motivate 

the behavior in consistent with the work, will enhance the fit 

between formal organization and the work and reflect in 

enhancing the performance (Nadler, et al., 1980; Tushman & 

Anderson, 2004; Wyman, 2003). Basing on this assumption, it 

can be accepted that the existence of environmental management 

system and addressing the environmental issues in the functional 

areas of the corporation will lead to improve the environmental 

performance. 

 

3. The fit between informal organization (strategic planning 

process, stakeholder integration) and work (environmental 

performance). 

         According to Tushman and Anderson (2004), this type of 

fit requires that informal organization structure should facilitate 

the task performance by meeting the demands of the task. In line 

with this thought, the consideration of environmental issues in 

the strategic process and allowing to the individual who response 

to environmental issues to participate in decision- making 

process will lead to improve environmental performance (Russo 

& Harrison, 2005). 

         The non-integration between the environmental 

management aspects and strategic planning resulted in some 

types of disconnection, when the general management system is 

responsible for strategic and operations planning and 

environmental management is solely responsible for planning 

and implementing the environmental activities (Wagner, 2007). 

One way to reduce this disconnection is to use cross- functional 

approach, which emphasizes that to the extent that individuals 

from each subunit provide important information, a decision 

process can be improved (Russo & Harrison, 2005). 

         It has been argued that the cross-disciplinary coordination 

and integration can help the corporation in pollution prevention 

and thus improve its environmental performance (Russo & Fouts, 

1997; Shrivastava, 1995a). 

         Moreover, having informal relationships with different 

stakeholder might facilitate the environmental performance by 

meeting the demands of the task. The concept stakeholder 

integration refers to the ability of establishing a positive 

collaborative relationship with a wide variety of stakeholders 

(Plaza-Úbeda, de Burgos-Jiménez, & Carmona-Moreno, 2010; 

Rueda Manzanares, Aragón Correa, & Sharma, 2008; Sharma & 

Vredenburg, 1998). The ability of the corporation to manage its 

relationships with its stakeholders can be a determinant of the 

company success (Bayoud, et al., 2012). They added that having 

good relationships between the corporation and its stakeholders 

can effect positively on both the environmental and economic 

performance of the corporation.  

 

Stakeholders’ theory 

         Stakeholder theory was originally detailed by  Freeman and 

Reed (1983). The idea of the theory is that corporations should 

be run in ways that are sustainable. In other words, companies 

should be accountability not only to shareholders but also to the 

broader set of stakeholders. Flak and Dertz (2005) pointed out 

that the stakeholder theory is a primarily management 

instrument; the attributes of power, urgency, and legitimacy of 

claims defining the corporations’ stakeholders. The theory 

assumes that the corporation can enhance the interests of its 

stockholders without damaging the interests of its wider 

stakeholders. Therefore, it takes into account both groups; 

stockholders and stakeholders. 

         In general, stakeholder theory can be classified into 

normative, instrumental, and descriptive approaches (Berman, 

Wicks, Kotha, & Jones, 1999; Donaldson & Preston, 1995;  

Freeman, 2010). The instrumental approach of the theory 

assumes that certain results will be gained if managers treated 

stakeholders in certain manner (Berman, et al., 1999). They 

added that corporations consider the stakeholder management as 

a toll to achieve the corporations’ objectives, which can be 

profits, assure revenues,..etc. managing stakeholder interests can 

improve the overal performance of the corporation (Berman, et 

al., 1999; Berrone, Surroca, & Tribó, 2007; Céspedes-Lorente, 

Burgos-Jiménez, & Álvarez-Gil, 2003; Miles, Munilla, & 

Darroch, 2006). Therfore, this study relies on the assumption of 

the instrumental approach of stakeholder theory that the way 

corporation adopt to manage its stakeholders’ interests helps the 

corporation avoid decisions that might promot stakeholders to 

undercut or thwart its objectives. It assumes that corporations 

operate in ways that minimize externalities, such as pollution 

emitted from industrial facilities (Horváthová, 2010).   

         Basing the previous discussion of eco-centric, congruency, 

and stakeholders’ theory, this paper hypothesizes positive 

relationships between each of corporate environmental activities 

mentioned above and corporate environmental performance as 

following: 
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         H1: there is a positive relationship between green 

conventional competencies and corporate environmental 

performance [eco-centric model]  

         H2: there is a positive relationship between employees’ 

involvements towards environmental issues and corporate 

environmental performance [congruence model, stakeholders’ 

theory]  
         H3: there is a positive relationship between organizational 

competencies and corporate environmental performance [eco-

centric model, congruence model]  
         H4: there is a positive relationship between environmental 

management systems and corporate environmental performance 

[congruence model]  
         H5: there is a positive relationship between strategic 

planning process and corporate environmental performance 

[congruence model]  
         H6: there is a positive relationship between stakeholders’ 

integration and corporate environmental performance 

[congruence model, stakeholders’ theory]  

 

2.6 Demographic factors      

         In addition to the above variables, several other 

demographic variables are used in the study because of their 

possible effects on the relationships mentioned in the conceptual 

framework. These variables are first of all, the corporation’s size 

and its influence on the relationship between the corporate 

environmental performance and the competitive advantages since 

large corporations have greater possibility of engaging in 

corporate environmental activities as compared to smaller ones ( 

Ahmad & Mousa, 2010; Aragón-Correa, Hurtado-Torres, 

Sharma, & García-Morales, 2008; Delmas, 2001; Inoue & Lee, 

2010; Russo & Fouts, 1997; Sharma, 2000). This can be due to 

the fact that the large corporations, regardless of their pollution 

level, often worry about their reputation. Therefore, they respond 

to the stakeholders’ pressure more than smaller corporations 

(Aragón-Correa, et al., 2008; Turban & Greening, 1997). 

Additionally, it is noticeable that small domestic corporations in 

Libya are mainly family- owned and are not listed on the stock 

exchange. This to some extent reflect the perceived importance 

of stakeholders (Buysse & Verbeke, 2003). It is also true that 

large corporations pay a greater attention to international 

customers, suppliers, and rivals than small corporations. 

Therefore, this study uses size as a control variable. The number 

of employees as a proxy to a corporation’s size has been widely 

accepted in related literature (Ahmed, Montagno, & Firenze, 

1998; Baba, 2004; Delmas, 2001; López-Gamero, et al., 2009; 

Sarkis, et al., 2010; Wagner, 2007). Therefore, the number of 

employees represents size in this study.  

         Secondly, in addition to size, the industry can play a critical 

role in the relationship between the corporate environmental 

activities and corporate performances. Ahmed, et al. (1998), 

concluded that industrial corporations seem to have higher 

concerns about the environment than those of in the service 

sector, and take greater effort in reducing their impacts on the 

environment. Such variability can also be between the 

corporations in the industrial sector. For instance, Nakao, et al. 

(2007) found that the relationship between corporate 

environmental performance and corporate performances depends 

on the type of industry. Moreover, the type of industry can be a 

determinant of the importance of stakeholders (Gomez-Mejia, 

2008), and the influence of corporation’s capability on its 

competitive advantages (López-Gamero, et al., 2009). They 

added that different industries have different impacts on the 

environment. Additional, the type of industry has been used by 

several studies to be control of the relationship between 

corporate environmental issues and corporate performances 

(Cavaco & Crifo, 2010; Delmas, 2001; Gamero, et al., 2009; 

Konar & Cohen, 1997; Salama, 2005; Sarumpaet, 2006; Wagner, 

2003). Therefore, the type of industry will be considered as a 

control variable in this study. To control  the differences between 

industries, the study will include industry dummies as suggested 

by (Cavaco & Crifo, 2010; Wagner, 2003).  

         Thirdly, since the corporations in Libya are classified into 

public and private corporations, therefore, it is important to 

control of the type of ownership.  There are studies which 

consider the role of ownership in the relationship between 

corporate environmental issues and corporate performances 

(Earnhart & Lizal, 2006; Melnyk, et al., 2003; Wagner, 2007). 

Nevertheless, the role of ownership in such relationship is still 

inconsistent. While Wanger found no relationship between the 

nature of ownership and environmental or economic 

performances, scholars such as Earnhart & Lizal (2006), and 

Melnyk, et al. (2003)  found that the nature of ownership plays a 

critical role in the relationship between corporate environmental 

issues and the overall performances of the corporations. For 

instance, Earnhart & Lizal(2006) concluded that the corporate 

environmental performance in state- ownership corporations is 

high when compared with other ownership types. They justified 

that by their assumptions about the goals of the private sector. 

Since profit maximization is the central goal of the private sector, 

therefore, these corporations might see the cost of environmental 

protection as a kind of loss. Consequently, they would reduce 

this cost by letting emission raise. Such results are consistent 

with Melnyk, et al. (2003). Based on these studies, this study 

considers the ownership as a control variable.  

 

III. METHODOLOGY 

Data set 

         This study conducted in the Libyan industrial sector, which 

characterized by its importance of Libyan economic since it 

represents approximately 99% of Libyan exports and employs 

around 91892 employees (General Information Authority, 2007). 

However, this sector has a big and clear impact on the 

surrounding environment of the plants spread in different 

geographical areas in Libya. For instance,  ELabbar (2008) noted 

that the locations of some industrial plants cause many 

environmental problems related to wastewater, and there is no 

treatment of most remnants resulted from the operations of these 

plants.  Furthermore, the presence of basic industrial plants such 

as cement factories, oil refineries, and steel and iron factories has 

affected negatively on the environmental condition at the Libyan 

coast (Agreement, 2009).  Moreover, Biltayib (2006) sited that 

Libyan oil companies are lack of requirements that enable them 

to be certified by ISO 14001, and the current environmental 

management systems only assist those companies to achieve only 

some standards. Additionally, Goodland (2008) notes that Libya 

suffers from water shortage. He added that approximately 95% of 
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the country receives only between 0 mm and 25 mm of rainfall 

per year, which put the country at serious situation with regard to 

water sustainability. Therefore, this study can benefit the Libyan 

corporation and enhance their concerns about the environmental 

impacts of their operation not only on the well- being, but also on 

their ability to achieve their corporations’ objectives. The sample 

of study includes 270 industrial corporations operated in different 

industrial sectors.  

 

The instrument and measurements 

         The existence of public available data such as KLD, TRI, 

and other local databases has assistance many studies in the 

access of the data related to corporate environmental issues and 

the overall performance of the corporation (Inoue & Lee, 2010; 

King & Lenox, 2001; Salama, 2005; Sarkis & Cordeiro, 2001; 

Turban & Greening, 1997; Wagner, 2010; Watson, et al., 2004). 

However, in the absence of such databases, the self-perception of 

managers has been usually used to measure the corporate 

performance of the corporations in terms of their environmental 

and economic aspects (Christmann, 2000; López-Gamero, et al., 

2009; Sharma, 2000; Sharma & Vredenburg, 1998; Wagner, 

2007). In the case of Libya, this seems to be the only feasible 

approach because there is no publicly available data with regard 

to the environmental activities in Libya. Therefore, self- 

assessment questionnaire is used in this study to collect the data 

from Libyan industrial corporations. 

         Conventional green competencies construct is measured on 

13 items adopted from González-Benito and González-Benito 

(2005), it considers both the product and process-focused 

practices. The respondents are asked to range on the seven- point 

scale measurement the level of importance paid by their 

corporations to these activities. The scales are ranging from 

1”not at all important”, to 7 “very strong important”. This 

instrument also has been used by several related studies (Aragon-

Correa, 1998; Buysse & Verbeke, 2003; Sharma & Vredenburg, 

1998).  

         Using the same ranging scale, the study measures the 

remains environmental practices. Employees’ involvements are 

measured basing on 12 items adopted from different sources 

(Baba, 2004; Figge, Hahn, Schaltegger, & Wagner, 2002; López-

Gamero, et al., 2009; Sarkis & Cordeiro, 2001; Sharma & 

Vredenburg, 1998). Environmental management system is 

measured using 7 items included different related dimensions, 

which collected from previous related studies (Aragón-Correa, et 

al., 2008; Baba, 2004; Buysse & Verbeke, 2003; González-

Benito & González-Benito, 2005; López-Gamero, et al., 2009; 

Sharma & Vredenburg, 1998).                  Organizational 

competencies are measured using 7 items adopted from Buysse 

and Verbeke (2003). The strategic planning process is measured 

using four items adopted from Buysse and  Verbeke (2003), and 

Journeault (2010). Stakeholders’ integration is measured using 

12 items adopted from Plaza-Úbeda, et al. (2010) 

         Corporate environmental performance is measured using 12 

items represent the overall corporate environmental performance 

of the corporation, which have been used by several related 

studies (Journeault, 2010; Wagner, 2003), the respondents are 

asked to evaluate their corporate environmental performance 

based on a 7 point Likart scale ranging from 1= no reduction to 7 

= very strong reduction. 

         Finally, the size is measured by total number of employees, 

industry type is measured using classification includes 9 

industrial sectors namely food and tobacco, textile, paper and 

publishing, energy, chemical, machines and equipments, 

electronic and electrical, transportation products, mineral 

products, the ownership is measured by classification the 

corporations into two types namely private and public owned 

corporations. 

 

Analysis 

         This study performs multiple regression analysis to test the 

effects of the six corporate environmental competencies on the 

corporate environmental performance. Additionally, hierarchal 

regression analysis is operated to control variables. 

 

IV. RESULTS 

Preliminary analysis and assumptions check 

         After assuring the reliability and validity of the 

questionnaire, 490 questionnaires have been mailed or delivered 

by hand in some cases to Libyan corporations in nine industrial 

sectors for the purpose of getting 270 respondents as a 

representative sample of the study.  After using the reminders 

and telephone calls to follow- up the respondents, 164 

questionnaires were returned, which represent a response rate of 

33%. After screening the returned questionnaires, nine 

questionnaires appeared to be unusable because the proportion of 

unanswered question exceeds 10% (8 questions). This rule is 

suggested by Cavana, Delahaye, & Sekaran (2001), who notes 

that the general rule of eliminating a questionnaire is when the 

proportion of missing data exceeds 10% of the total response. At 

the end, 155 questionnaires considered to be useable returned 

questionnaires of this study, which represent a response rate of 

31% of distributed questionnaires, and 57% of the sample of the 

study.  

         The outliers test is conducted using SPSS (18) program to 

investigate the values of Mahalanobias distance (Hair, William, 

Barry, & Anderson, 2010; Stevens, 1984) , which resulted in 

values located between 38.465 and 98.782. Then, we compared 

these values with the critical value on Chi-square at 0.05. By 

doing so, the results indicated that all values are less than the 

critical value 101.879, which gives a clear indicator that each 

case is not significantly separated from the rest of data.  using the 

same program, test of non-response bias is conducted, Armstrong 

& Overton (1977; Bluman, 2011; Hair, Money, Samouel, & 

Page, 2007) suggested using the P value to determine if there are 

any differences between two samples. The results of 

independent- samples T test show that the P value “2 tailed” is 

greater than 0.05 for all variables, which indicates that there is no 

enough evidence to accept that there is systematic differences 

between the early and late respondents. 

         After checking the outliers and non- response bias issues, 

check has been conducted to identify wither assumptions of 

multiple regression (normality, linearity, and homoscedasticity) 

are meet (Bluman, 2011; Hair, Black, Babin, Anderson, & 

Tatham, 2006;  Hair, William, Barry, & Anderson, 2010; Pallant, 

2007). Normality is checked using two types of normality tests; 

histogram with normal curve, and skewness and kurtosis. Both 

tests proved that assumption of the normal distribution of data is 
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met. Proceeding linearity is relied on Normal Probability Plot of 

the regression standardized residual, which has been suggested 

by several authors (Lattin, Carroll, & Green, 2003; Pallant, 

2007), which showed that all the points lie in a reasonably 

straight diagonal line, therefore the assumption of normality is 

met and no major deviations from normality.  Homoscedasticity 

is conducted using scatter plot, which suggested by several 

literature (Hair, et al., 2007; Hair, et al., 2010; Pallant, 2007). 

Conducting this test resulted that there is no existing of 

systematic pattern such as curvilinear, or the existence of the 

residuals in one side, which lead to accept that the assumption of 

homoscedasticity is met.  

 

Correlation analysis  

         Conducting correlation analysis is based on Cohen’s 

Guideline of Correlation Strength (Cohen, 1988). The analysis 

resulted that corporate environmental performance has positively 

significant but small correlations with each of green conventional 

competencies, environmental management systems, and 

stakeholders’ integration. These relationships seem to be 

significantly at the 0.05 level for both green conventional 

competencies and environmental management systems, and 

significantly at the 0.01 level for stakeholders’ integration. In the 

contrary, the relationships between corporate environmental 

performance and each of employees’ involvements, strategic 

planning process, and organizational competencies seem to be 

negligible and there are not relationships between these 

constructs and corporate environmental performance. 

 

Regression analysis 

         In this stage we consider the environmental competencies 

as independent variables, when corporate environmental 

performance represents the dependent variable, conducting the 

multiple regression analysis resulted in the table 1. 

 

 

Table 1 

Results of Multiple Regressions between environmental competencies and corporate environmental performance 

Model Summary  

 

a.Predictors: (Constant), SI, GCC, SP, OC, EMS, EI. 

b. Dependent Variable: CEP 

 

       From the tables 1 we can examine the first three steps of the 

multiple regression of this model.  

       First, Hair, et al. (2007) suggested that F can be considered 

statistically significant when its value does not exceed 0.05. 

Therefore, since the sig. F value in this model is .000 we can 

accept the assumption that the model is statistically significant 

and the sample unlikely to produce a large R
2 

when the 

population R
2 
is actually zero.  

       Second, determining the fit of model by using R
2 

resulted 

that approximately 0.21 of the variation in the dependent variable 

corporate environmental performance (CEP) is explained by the 

independent variables. We built this result based on the 

recommendations of Hair, et al. (2010), who notes that R
2
=0.20  

can be found statistically significant with a power of 0.80 when 

the sample size is 100 and the number of the independent 

variables is 10 in the 0.05 significantly level. He added also that 

R
2
=0.15 can be found statistically significant with a power of 

0.80 when the sample size is 100 and the number of the 

independent variables is 10 in the 0.01 significantly level. Since 

the sample size of this study is 155 and number of independent 

variables is 6, R
2
=0.21 can be considered as statistically 

significant value and demonstrated the goodness of the model.  

 

 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 54.391 6 9.065 6.692 .000
a
 

Residual 200.497 148 1.355   

Total 254.888 154    

a. Predictors: (Constant), SI, GCC, SP, OC, EMS, EI. 

b. Dependent Variable: CEP 

 

 

 

 

 

R 

R 

Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change 

F 

Change df1 df2 

Sig. F 

Change 

.462
a
 .213 .182 1.16392 .213 6.692 6 148 .000 
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Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.998 .388  7.721 .000 

GCC .331 .092 .379 3.603 .000 

EI -.190- .096 -.217- -1.979- .050 

EMS .182 .095 .210 1.924 .056 

OC -.215- .086 -.266- -2.501- .013 

SP -.040- .081 -.053- -.498- .619 

SI .225 .083 .225 2.712 .007 

a. Dependent Variable: CEP 

 
 

 

        Third, Hair, et al. (2007) suggested using t- test to 

determine which independent variables have statistically 

significant coefficients. As shown in the coefficients table above, 

the significant independent variables are green conventional 

competencies with beta value of 0.379 and significant 0.000, then 

organizational competencies with beta value of 0.266 and 

significant 0.013, and finally stakeholders integration with beta 

value of 0.225 and significant 0.007. All these variables have 

significant contributions in explaining CEP. Therefore, all of H1, 

H3, and H6 are supported. In the contrary, all of employees’ 

involvements, environmental management system and strategic 

planning process don’t have statistically significant coefficients 

because their significantly values exceed 0.05. This leads to the 

fail to support each of H2, H4, and H5.  

        Additionally, hierarchal multiple regression analysis was 

used to assess the ability of corporate environmental 

competencies to affect corporate environmental performance, 

after controlling for size, industry type, and property. Using two 

blocks of variables, the results indicated that R
2
 change= 0.202, 

which indicated that even when the effect of control variables are 

statically controlled for, corporate environmental activities 

explain additional 20 per cent (0.202*100) of the variance in 

corporate environmental performance. ANOVA test indicated 

that the model is significant [F (9, 145) = 8.705, p< 0.05].  

 

V. DISCUSSION AND FINDINGS 

Overall findings 

         Basing on eco-centric model, congruence mode, and 

stakeholders theory, this study attempts to disaggregate the 

corporate environmental activities into six dimensions (green 

competencies, employees’ involvements, environmental 

management systems and procedures, strategic planning 

processes, and stakeholders’ integration) and examines the 

effects of each dimensions on corporate environmental 

performance. 

        While all corporate environmental activities were proposed 

to have positive influences on corporate environmental 

performance, the results revealed that some of these activities 

don’t support the pre- propositions. This came in line the 

argument that different environmental activities may have 

different impacts on the environmental performance 

(Christmann, 2000; González-Benito & González-Benito, 2005), 

and distinction should be made between the two concepts (Baba, 

2004; López-Gamero, et al., 2009). The results indicated that 

green conventional competencies have positive effects on 

corporate environmental performance, which can be considered 

as an indicator to support the eco- centric model (Shrivastava, 

1995a) and in consistence of the results of (Shrivastava, 1995b). 

Such result is also consistent with similar studies that considered 

green supply chain management (Eltayeb, Zailani, & Ramayah, 

2011; Iraldo, et al., 2009; Lin, 2011; Zhu & Sarkis, 2004).  

        The second positive relationship is found to be between 

stakeholders’ integration and corporate environmental 

performance. This gives a support of both stakeholder theory (  

Freeman & Reed, 1983) and congruence model (Nadler, et al., 

1980). The stakeholder theory assumes that organization should 

consider the interests of stakeholders when they operate. 

Moreover,  the assumption of the instrumental approach of 

stakeholder theory that the way corporation adopt to manage its 

stakeholders’ interests helps the corporation avoid decisions that 

might promot stakeholders to undercut or thwart its objectives. 

This result is in consistency with the previous literature that 

indicate enhancing the relationship between the corporation and 

its stakeholders will influence positively on its performance 

(Bayoud, et al., 2012; Vachon & Klassen, 2008). Regarding 

Libyan industries, this can be due to the emergence of the 

environmental law No 15 in 2003 that enhances the corporations’ 

awareness about the environment (Ahmad & Mousa, 2010). One 

of the most attracted result by Ahmad and Mousa is that the 

disclosure of environmental information by the Libyan industrial 

corporations has enhanced 6 times between 2004 and 2010. The 

recent study provides another indicator the awareness of 

environmental issues regarding stakeholders is improved in 

Libya, which might led to improvements in their corporate 

environmental performance. 

        In addition to the previous positive relationships, the 

positive propositions of some environmental activities 

(employees’ involvements, environmental management systems 

and procedures, organizational competencies, inclusion the 

environmental issues in the strategic planning process) are failed 

to be supported in this study. 

        For employees’ involvements, the coefficients part in the 

table above shows that for each unit increase in the employees’ 

involvements there is an expected decrease of 0.190 in corporate 

environmental performance. The relationship is negatively 
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directed. Moreover, testing the t-values (t= -1.979, p=.05) 

indicated that employees’ involvements don’t contribute to the 

improvements in corporate environmental performance. 

Although this result is inconsistence with the congruence and 

stakeholder theory, such result can be justified by  the fact that an 

organization may have well- written policies concerning the 

involvement, and top management may even believe it is being 

practiced, but this policies and beliefs are meaningless until the 

individuals perceive them as something important to them or 

their presence in the corporation (Rashid, Wahid, & Saad, 2008). 

In other words, these involvements should be perceived by 

employees as something valuable and may affect the employee’s 

job. Moreover, some previous studies have found that the issues 

related to employees are not always lead to improvements in 

corporate environmental performance. For instance, Baba (2004) 

came with similar findings and concluded that the improvements 

in employees’ involvements didn’t improve the corporate 

environmental performance of small and medium size Malaysian 

corporations. She added that employees might follow whatever 

policy lay down by the top management, and therefore, they do 

what they are asked to do, and not involving in the decision 

making process. Furthermore, study of Russo & Harrison (2005), 

could not support that there is a positive relationship between the 

environmental manager’s salary and compensations related to 

environmental performance , and the reduction of emission. 

Additionally, Zhu and Sarkis (2004) found that environmental 

training of employees does not lead to improve corporate 

environmental performance.    

        In addition to employees’ involvements, the results of a 

study failed to support that there is a positively significant 

relationship between environmental management systems and 

procedures and corporate environmental performance. such 

results inconsistence with congruence model (Nadler, et al., 

1980) that assumes the fit between the organizational 

arrangement that able to meet the demands of work and motivate 

the behavior in consistent with the work, will enhance the fit 

between formal organization and the work and reflect in 

enhancing the performance . However, it came in line with some 

previous studies. For instance, Horváthová (2010) noted that 

environmental certification or the adoption of environmental 

policy is not necessary associated with better environmental 

performance. Moreover, Kamande (2011) having environmental 

management systems affect negatively on profits of Kenyan 

manufacturing firms. This is can be attributed to the reason 

beyond establishing such environmental systems. Corporation 

might establish environmental management system to comply 

with environmental regulation (compliance- based), instead of 

improve quality of service and efficiency (commitment- based) 

(Kamande, 2011). Watson, et al. (2004) argued that since the 

financial performance of EMS implementers and non-

implementers is not substantially different, the implementation of 

an EMS strategy produces zero benefit. Additionally, Wagner 

(2003) found that having EMS certification does not influence 

both the environmental and/or economic performance. 

        Therefore, this study justified the fail to find positive 

relationship between environmental management systems and 

corporate environmental performance by that Libyan 

corporations might adopt environmental management systems as 

a way to complain with environmental regulations, and that the 

cost associated with the implementation of such management 

system may does not encourage the Libyan industrial 

corporations to implement environmental management systems 

in more commitment- based approach to realize its benefits to the 

environmental performance of the corporation.  Such explanation 

came in line with the result of Biltayib (2006), who sited that 

Libyan oil companies are lack of requirements that enable them 

to be certified by ISO 14001, and the current environmental 

management systems only assist those companies to achieve only 

some regulation standards. The time of implementation of 

environmental management system plays a main role in 

determining the benefits associated with such implementation ( 

the implementation may still newly in the first stage), therefore, 

these corporations might not have had the chance to full 

implantation of these systems, which in turn lead to don’t realize 

the environmental benefits related with establishing such systems 

(Russo & Harrison, 2005). 

        Moreover, the relationship between organizational 

competences and corporate environmental performance seems to 

be unsupported. This result indicated that addressing the 

environmental consideration in the functional areas of the 

corporation will not enhance the environmental performance of 

the corporation. This result is failed to support the assumption of 

congruence provided by (Nadler, et al., 1980), which proposed 

that the organizational arrangement that able to meet the 

demands of work and motivate the behavior in consistent with 

the work, will enhance the fit between formal organization and 

the work and reflect in enhancing the performance . It also does 

not support the eco-centric theory provided by Shrivastava 

(1995a), which assumes that all business functions should be 

more ecologically centered roles. The same argument of 

environmental management system can be applied to the 

organizational competencies, since industrial sector in Libya is 

strongly influenced by government regulation, therefore, 

considering the environmental issues in the functional areas can 

be a reflect of environmental regulation and not for the purpose 

of reducing environmental impacts. 

        Additionally, this study failed to support that there is a 

positive relationship between addressing the environmental 

issues in the strategic planning process and corporate 

environmental performance. This lead to fail to support the 

assumption of informal organization/ work fit in the congruence 

model (Nadler, et al., 1980) . The results indicated that there is 

no significant relationship between strategic planning and 

corporate environmental performance because the significance = 

0.619 (>.05), which suggests that strategic planning process does 

not contribute to corporate environmental performance. 

However, this results came in line with the results of (Russo & 

Harrison, 2005), who found that cross- functional coordination 

by integrating the environmental issues in the strategic planning 

process doesn’t has any significant improvements in the 

environmental performance.   

        For all unsupported hypotheses, the study relies on the 

assumption provided by Poole and Van de Ven (1989) and stated 

by Sroufe, Melnyk, and Vastag (1998), that when the hypotheses 

failed to support the theory, one justification can be presented is 

that the paradox may reflect temporal differences. They added 

that firms in one stage of development behave differently from 

firms observed at another point in time or stage in development. 
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This argument can be applied in the context of this study, since 

most environmental related studies have been conducted in 

countries with stage of development that considered being higher 

than the stage of the development in Libya, therefore, this could 

be one reason to the differences between the results of this study 

and the results of some related studies. Additionally, the country 

specific laws and regulations have been considered as other 

reasons to the conflict results of previous environmental related 

studies (Hart & Ahuja, 1996; Horváthová, 2010; Konar & Cohen, 

2001). For instance, Horváthová (2010) found that the 

relationship between environmental issues and corporate 

performance seems to be positively in common low countries in 

more frequently form than civil law countries. This is justified by 

the fact that environmental regulations in common law countries 

are stronger than such regulations in civil law countries such as 

Libya.  

 

VI. CONCLUSION AND LIMITATIONS 

        The relationship between the environmental issues and the 

performance has received considerable attention in previous 

studies. However, still there is no a strong agreement about this 

relationship. Such gap can be attributed to the lack of a clear 

theoretical framework to investigate the link between 

environmental and performance (López-Gamero, et al., 2009; 

McWilliams, Siegel, & Wright, 2006; Schaltegger & 

Synnestvedt, 2002). The recent study contributes to state 

explicitly and test the relationship between each practice of 

environmental issues and the overall output resulted in 

environmental performance. Although such relationships have 

been dealt with in spritely fashion, this study represents the 

whole picture which gives clear understanding of the 

relationship. The study demonstrated that different corporate 

environmental activities have different impacts on corporate 

environmental performance. When the relationship seems to be 

positively between each of green conventional commences and 

stakeholders’ integration, and corporate environmental 

performance, such relationship couldn’t supported for 

employees’ involvements, organizational competencies, 

environmental management systems, and strategic planning 

processes. Such results may assess the industrial corporation by 

directing their efforts to specific areas when trying to improve 

their environmental performance. In line with the results, the 

most important areas are the process and production practices, 

and stakeholder integration. 

        Although the previous mentioned contributions of the study, 

several limitations should be mentioned. Firstly, since the study 

used self- reported questionnaire failed by managers in the 

sample of study, future study should be done using more direct 

objective measurements. Secondary, since the study conducted in 

Libya that considers as a developing country, so, caution should 

be taken when generalize the results of the study, and the results 

may be generalized only to similar environment and stage of 

development. Thirdly, as mentioned by previous studies 

(González-Benito & González-Benito, 2005; López-Gamero, et 

al., 2009), the environmental management activities are 

multidimensional nature, therefore, the implied approach may 

also be inadequate and may not fairly reflect a corporation’s 

overall environmental activities. 

        With regard to congruence model, this study tested only 

three types of fit, therefore, more work has to be done regarding 

the applications of this model in empirical investigation. Finally, 

the path process of the relationship between environmental issues 

and performance might does not stop at corporate environmental 

performance; therefore, extra work has to be done with these 

issues. One example is linking this model to competitive 

advantages by investigating the relationships between 

environmental activities, corporate environmental performance, 

and competitiveness of the corporations.  
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    Abstract- In the field of competitive sport, training of athletes 

is incomplete without psychological training of the competition. 

Psychological readiness plays a decisive role as to determine 

whether or not an athlete or not an athlete in competition and in 

training responds to their optimum potentials, keeping in mind 

the research scholar selected to Study the Relationship between 

mental skills and level of Anxiety between the Successful and 

Unsuccessful team of men Cricket at Delhi Inter College. 16 

players of the college team who represented in Delhi inter 

college and got the 1st, 2nd position and the last two positions 

were taken as the subjects of the study i.e. 16 x 4 = 64. The teams 

who got the1st and 2nd position in Cricket Delhi inter college 

were considered as the successful team and the last two teams 

were considered as the unsuccessful one. The variables selected 

for the study were Mental Skills and Anxiety. The 2 

questionnaire selected for the purpose of the study were Mental 

Skill questionnaire by Russell Associates and Sports Competitive 

Anxiety test (SCAT),, which were administered to the top two 

teams and the bottom two teams. The data was collected on the 

basis of the manual. The statistical techniques employed were 

descriptive statistics, Independent‘t’ test and Pearson product 

moment correlation. The results revealed that mental skill score 

for successful team has a mean value of 73.25 and standard 

deviation of 14.62 whereas mental skill score for unsuccessful 

team has a mean value of 59.74 and standard deviated of 17.60. 

Anxiety for successful team has a mean value of 19.59 and 

standard deviation of 3.72, whereas anxiety for unsuccessful 

team has a mean value of 16.12 and standard deviation of 3.59. 

Also there was a significant relationship between Anxiety and 

Mental Skills of successful teams with correlation values of 

0.392 and significant of 0.027, whereas a negative correlation 

was found in the unsuccessful teams with correlation value of 

0.390 and significance value of 0.027. And finally, a significant 

difference was found between mental skill level of successful 

and unsuccessful teams with obtained‘t’– value of 3.317 against 

the required value of 2.04 and also within the anxiety level of 

successful players and the unsuccessful players a significant 

difference was found between mean value of the selected group. 

Where the obtained‘t’ value was found to be 3.794 against the 

required value of 2.04 required to be significant, It was 

concluded that a significant relationship was found on mental 

skill and anxiety scores within the successful teams of men 

Cricket team at Delhi inter college, negative correlation between 

unsuccessful teams and a significant difference was found 

between the anxiety and mental skills of successful and 

unsuccessful teams, the significant relationship shows that 

optimum level of anxiety with attained mental skills contribute to 

the successfulness of the cricket team, and the significant 

differences in the anxiety levels and mental skills shows that 

successful and un successful teams differ in their level of anxiety 

and the mental skills. 

 

I. INTRODUCTION 

sychological skills have always played an important role in 

athletic performance. A great deal of research has focused on 

identifying relevant psychological skills and establishing the 

effectiveness of psychological interventions in order to serve the 

athlete effectively (Locke & Latham, 1990; Locke, Shaw, Saari 

& Latham, 1981; Mahoney, Gabriel & Perkins, 1987; Vealey & 

Walter, 1993) Some typical services provided by sport 

psychologists are imagery training, arousal management, 

attentional focus relaxation training, motivational strategies, and 

competitive pressure management. In a meta-analysis, Greenspan 

and Feltz (1989) reviewed 20 published studies that tested the 

effectiveness of various psychological interventions to improve 

performance in competitive sport settings. It was concluded that 

educationally based psychological interventions are effective in 

improving the performance of collegiate and adult athletes in 

competitive situations. Moreover, in a study involving 

professional athletes, Smith and Christensen (1995) found that 

psychological skills were prospectively related to baseball 

performance even after accounting for physical factors. In other 

studies, psychological skills were shown to be related to other 

outcome variables which indirectly effect performance, such as 

injury (Smith, Smoll, & Ptacek, 1990) and learning how to apply 

skills such as goal setting, imagery training, self talk, muscle 

relaxation, and attentional control (Williams, 1993). The 

consensus of data from the reviewed literature indicates that 

psychological skills are related to athletic performance and that 

psychological skills can be taught. 

         The mechanisms by which psychological skills lead to 

performance enhancement are less well understood. Prevailing 

theories on psychological skills training have focused on purely 

psychological mechanisms. That is, the possession of 

psychological skills is thought to reduce cognitive anxiety and/or 

improve attention to task relevant cues when executing motor 

skills (Harris & Williams, 1993). However, accuracy and sport 

competence can diminish as physical fatigue sets in, particularly 

in sports where complex cognitive processes and decision-

making are involved in physical skill execution. This is often the 

cause for a loss of one’s potential effectiveness (Couture et al., 

P  
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1994). Therefore, it is possible that psychological skills could aid 

performance by reducing perceptions of fatigue and by 

promoting the ability to attend to relevant sport cues in spite of 

potentially distracting physical cues (i.e. fatigue). 

         Anxiety is defined as feelings of nervousness and tension 

caused by the environment or surrounding expectation that is 

related to ‘arousal’. Those demands are usually so stressful and 

thus causing an imbalance between the demands and the athlete’s 

ability to fulfill the expectation. (Gould, Greenleaf, & Krane, 

2002) 

         All these years, increase in performance has been the basic 

need or what dreamed by all athletes to stand out in their 

respective sports. Athletes train hard to improve their skills and 

talents regardless of the time they take to do so. A few years ago, 

athletes only enroll themselves in a few sports in the school level 

as a routine. Now, athletes choose to compete in one of maybe 

two types of sport. In certain cases, some athletes in secondary 

school focus on only one particular sport.  

         According to Coakley (2007), there are many athletes who 

are registered under exclusive or elite team dedicate their whole 

year training and focus to increase their performance to get 

scholarship or make it to the professional level thus developing a 

hope not only among athletes but to parents and coaches. 

Unfortunately, high hope also increases the stress on the athletes 

and it shows a close relationship with high anxiety.  

         It is not possible that fatigue and anxiety are very much 

synonym with sport across the cultures in the world with the kind 

of stress put in our society. Although they are a lot of 

information on both subjects, it is only recently that they are 

researchers who carry out a study on the relationship between 

fatigue and perception on anxiety. (Wiggins, Cremades, Lai, Lee, 

& Erdmann, 2006; Wiggins, Lai & Deiters, 2005) 

         Dealing with anxiety is an important task for coaches 

because athletes could not perform when they are under stress, 

having problems in their concentration, memory and the priority 

they should put on in their performance. Athletes could not 

perform at their best like they usually could because of anxiety. 

Consequently, their performance is affected during the 

competition and they seldom achieve victory. (Papanikolaou, 

Nikolaidis, & Keramidas, 2008) 

         Later, Fletcher and Hanton (2001) conducted a study to 

examine the relationship between athletes’ psychological skills 

usage and interpretation of anxiety. In the previous study, Hanton 

and Jones (1999a) had noted that athletes who interpreted anxiety 

as facilitative were more likely to use psychological skills to 

enable them to interpret anxiety in this positive manner. Fletcher 

and Hanton (2001) were interested in determining what 

psychological skills were being used to perceive symptoms as 

facilitative. Additionally, the researchers wanted to determine if 

there was a relationship between varying levels of psychological 

skill usage and the intensity and direction of competitive anxiety 

symptoms. Fletcher and Hanton (2001) found partial support for 

the relationship between interpretation of precompetitive anxiety 

and psychological skills usage. Self-confidence, imagery, and 

self-talk were shown to facilitate positive interpretations of 

anxiety, while goal setting did not prove to be a significant factor 

in influencing competitive anxiety interpretation. 

         Based on a review of the literature in the area of 

competitive anxiety interpretation, two expansions to the 

research line are warranted. First, it seems important to uncover 

the psychological skills that are most relevant for facilitative 

anxiety interpretation. Previous research (Fletcher & Hanton, 

2001; Hale & Whitehouse, 1998; Hanton & Jones 1999a, b; 

Maynard, Hemmings, & Warwick-Evans, 1995) has shown that 

the use of mental skill techniques enhances athletes’ 

interpretation of competitive anxiety symptoms. However, 

additional research is needed to better understand strategies that 

enable athletes to reframe their anxiety as productive and 

necessary. Fletcher and Hanton (2001) examined the frequency 

of use of psychological 5 skill strategies in relation to 

competitive anxiety interpretation. Nevertheless, additional 

research is needed to examine the quality of athletes’ mental 

skills or the athletes’ ability to use mental skills to interpret 

anxiety as facilitative. It seems important to distinguish between 

the degrees of mental skills, not just how often mental skill 

techniques are used.  

         Second, there is also a need to examine the relationship 

between mental skills and anxiety interpretation in varying types 

of sports. The large majority of research that has been conducted 

examining the anxiety interpretation has used close skill athletes 

as research participants (Fletcher & Hanton, 2001; Jerome & 

Williams, 2000; Jones & Hanton, 1996; Jones & Swain, 1995; 

Jones, Swain, & Hardy, 1993; Jones et al., 1994; Hanton & 

Jones, 1999; Perry & Williams, 1998). We cannot assume all 

sport environments are similar. Hence the scholar initiated to 

examine the relationship of mental skills and competitive anxiety 

between successful and unsuccessful teams of Cricket. 

 

II. OBJECTIVES AND HYPOTHESIS 

The study was based on the following objectives: 

 To assess the level of mental skills and competitive 

anxiety level of Successful teams of men cricket at 

Delhi Intercollegiate level. 

 To assess the level of mental skills and competitive 

anxiety level of unsuccessful teams of men cricket at 

Delhi Intercollegiate level. 

 To find out the relationship between the mental skills 

and competitive anxiety for successful teams of men 

cricket at Delhi Intercollegiate level. 

 To find out the relationship between the mental skills 

and competitive anxiety for unsuccessful teams of men 

cricket at Delhi Intercollegiate level. 

 To compare the mental skills between successful and 

unsuccessful teams of men cricket at Delhi 

Intercollegiate level. 

 To compare the competitive anxiety between successful 

and unsuccessful teams of men cricket at Delhi 

Intercollegiate level. 

 

Based on the objectives following hypothesis were set for the 

study: 

 There would be a positive relationship between the 

mental skills and competitive anxiety for successful 

teams of men cricket at Delhi Intercollegiate level. 
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 There would be a negative relationship between the 

mental skills and competitive anxiety for successful 

teams of men cricket at Delhi Intercollegiate level. 

 There would be a significant difference for the level of 

competitive anxiety between successful and 

unsuccessful teams of men cricket at Delhi 

Intercollegiate level. 

 There would be a significant difference for the mental 

skills between successful and unsuccessful teams of 

men cricket at Delhi Intercollegiate level. 

 

III. PROCEDURE & METHODOLOGY 

         16 players of the college team who represented in Delhi 

inter college and got the 1
st
, 2

nd
 position and the last two 

positions were taken as the subjects of the study i.e. 16 x 4 = 64. 

The teams who got the 1st and 2
nd

 position in men cricket Delhi 

inter college were considered as the successful team and the last 

two teams were considered as the unsuccessful one. The 

variables selected for the study were mental skills and 

competitive anxiety. The 2 questionnaires selected for the 

purpose of the study were Mental Skill questionnaire by Russell 

Associates and Sports Competitive Anxiety test (SCAT), which 

were administered to the top two teams and the bottom two 

teams. The data was collected on the basis of the manual. The 

responses in the form of draw data collected from the subjects 

were kept in a series according to their respective groups and all 

the questionnaires were numbered from one to sixty four. The 

collected data was analyzed by computing descriptive statistics 

followed by independent‘t’ test and Pearson’s product moment 

correlation and the level of significance was set at 0.05 level.  

 

IV. RESULTS AND DISCUSSIONS 

         The data was analyzed by employing descriptive statistics, 

paired‘t’ test for comparison and Pearson product Moment 

correlation for relationship, the results revealed that: 

 

Level of Competitive Anxiety in successful and unsuccessful 

teams 

 

Table No. 1 

S. No. Groups Mean Scale for Anxiety 

1 Successful Teams 19.59 Average level of 

Anxiety 

2 Unsuccessful 

Teams 

16.12 Low Level of 

Anxiety 

 

SCAT Rating: 

Less than 17: You have a low level of anxiety 

17 to 24: You have an average level of anxiety 

More than 24: You have a high level of anxiety 

 

         Table no. 1 depicts the level of competitive anxiety in 

successful and unsuccessful teams of men cricket at Delhi 

intercollegiate level, which shows that the successful teams with 

a mean of 19.59 were found to be falling in the category of 

average level of anxiety, whereas the unsuccessful teams with the 

mean value of 16.12 fall in the category of low level of anxiety. 

  

Level of Mental Skills in Successful and Unsuccessful teams 

 

Table No. 2 

S. No. Groups Mean Scale for Mental 

Skills 

1 Successful Teams 73.25 Display tough 

behaviors and 

constantly practice 

their mental skills 

2 Unsuccessful Teams 59.74 Doing well but need 

to spend more time 

towards greater 

mental toughness. 

 

 

 

Mental Skill Rating: 

70 or Higher: Display tough behaviors and constantly practice 

their mental skills 

60-69:  Doing better than most and have a good approach to 

competition along with a good understanding to boost your 

mental capability 

50-59: Doing well but need to spend more time towards greater 

mental toughness. 

Under 50: Developing your mental skills and take action. 

 

         Table no. 2 depicts the level of mental skills in successful 

and unsuccessful teams of men cricket at intercollegiate level, 

which shows that the successful with a mean value of 73.25 were 

found to displaying tough behaviors and constantly practicing 

their mental skills, whereas the unsuccessful teams with the mean 

value of 59.74 were found to be doing well but need to spend 

more time towards greater mental toughness. 

 

Relationship of Mental Skills and Competitive Anxiety for 

successful and Unsuccessful team players of men cricket 

 

Table No. 3 

 Group Correlation Sig. (2-

tailed) 

Mental Skills                

Pearson Correlation 

Competitive 

Anxiety 

Successful 0.392
* 

0.027 

Unsuccessful -0.277
* 

0.068 

 

         Table no. 3 indicates the relationship of mental skills and 

competitive anxiety for successful and unsuccessful teams, which 

shows that a significant relationship was found in the mental 

skills and competitive anxiety level of successful teams of men 

cricket at intercollegiate level, as the correlation and significance 

values were found to be 0.392 and 0.027, which is significant at 

0.05 level, on the other hand a negative correlation was found 

between the mental skills and competitive anxiety in 

unsuccessful teams as the correlation and significance values 

were found to be -0.277 and 0.068 respectively.  
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Comparison of Competitive Anxiety between Successful and 

Unsuccessful team players of men cricket 

 

Table No. 4 

Groups N Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

df ‘t’ 

Anxiety                        

Successful 

                                  

                                 

Unsuccessful 

32 19.59 3.723 .658 62 3.794
* 

32 16.12 3.590 .635 

 

t (0.05)62= 2.04, 
*
Significant at 0.05 level 

 

         Table no. 4 indicates the value of independent‘t’ test of 

Competitive anxiety between successful and unsuccessful team 

of men cricket at intercollegiate level, which shows that a 

significant difference was found between the competitive anxiety 

level of successful and unsuccessful teams as the value was 

found to be 3.794 against the tabulated value of 2.04 which was 

found to be significant at 0.05 level. 

 

Comparison of Competitive Anxiety between Successful and 

Unsuccessful team players of men cricket 

 

Table No.5 

Groups N Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

df ‘t’ 

Mental Skill             

Successful 

                                 

Unsuccessful 

32 73.25 14.62 2.58 62 3.174
* 

32 59.74 17.60 3.16 

 

t (0.05)62= 2.04, 
*
Significant at 0.05 level 

 

         Table no. 5 indicates the value of independent‘t’ test of 

mental skills between successful and unsuccessful team of men 

cricket at intercollegiate level, which shows that a significant 

difference was found between the mental skills of successful and 

unsuccessful teams as the value was found to be 3.174 against 

the tabulated value of 2.04 which was found to be significant at 

0.05 level. 

 

V. DISCUSSION ON HYPOTHESIS 

 It was hypothesized that there would be a positive 

relationship between the mental skills and competitive 

anxiety for successful teams of men cricket at Delhi 

Intercollegiate level, the results depicted a positive 

relationship, hence the earlier stated hypothesis was 

accepted. 

 It was hypothesized that there would be a negative 

relationship between the mental skills and competitive 

anxiety for successful teams of men cricket at Delhi 

Intercollegiate level, the results depicted a negative 

correlation, hence the earlier stated hypothesis was 

accepted 

 It was hypothesized that there would be a significant 

difference for the level of competitive anxiety between 

successful and unsuccessful teams of men cricket at 

Delhi Intercollegiate level, the results depicted a 

significant difference, hence the earlier stated 

hypothesis was accepted 

 It was hypothesized that there would be a significant 

difference for the mental skills between successful and 

unsuccessful teams of men cricket at Delhi 

Intercollegiate level, the results depicted a significant 

difference, hence the earlier stated hypothesis was 

accepted 

 

VI. CONCLUSIONS 

Following conclusions were drawn on the basis of the depicted 

results: 

 Successful team players were found to be having a 

average level of competitive anxiety 

 Unsuccessful team players were found to be having low 

level of competitive anxiety 

 Successful team players were found to be displaying 

tough behaviors and constantly practice their mental 

skills 

 Unsuccessful team players were found to doing well but 

need to spend more time towards greater mental 

toughness. 

 A significant relationship was found between the 

competitive anxiety and mental skill of successful team 

players 

 A negative correlation was found between the 

competitive anxiety and mental skill of unsuccessful 

team players 

 A significant difference was found between the 

successful and unsuccessful team players for 

competitive anxiety 

 A significant difference was found between the 

successful and unsuccessful team players for mental 

skills 

 An average level of competitive anxiety and the attained 

mental skills was a reason for the successfulness of the 

teams 

 And finally, the low level of competitive anxiety and 

less attention towards the mental skills training can be 

considered as a reason for the unsuccessfulness of the 

teams  
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    Abstract- Worldwide mortality and morbidity from infectious 

diseases is being replaced by non infectious chronic diseases, 

such as cancer, obesity, type II diabetes, cardiovascular diseases, 

neurodegenerative diseases and aging which may involve 

inflammation. Vascular endothelial growth factor (VEGF) as a 

potent pro-inflammatory cytokine is elevated in many human 

diseases, or animal models of human disease, which are 

mentioned above. Compounds derived from botanic sources, 

such as polyphenolic compounds express anti-inflammatory 

activity by modulation of pro-inflammatory gene expression. We 

hypothesized this effect may related to control regulation of 

VEGF gene promoter. In this study, the VEGF promoter was 

isolated using nested PCR to define the transcription factors 

binding sites. The human VEGF promoter region was cloned in 

DH5 alpha Ecoli for future investigation. 

 

    Index Terms- Inflammation, VEGF (Vascular Endothelial 

Growth Factor), Polyphenols, NFκB. 

 

I. INTRODUCTION 

nflammation is a biological response of vascular tissues to 

harmful stimuli, such as pathogens, damaged cells, or irritants. 

Although in the absence of inflammation, wounds and infections 

would never heal, chronic inflammation can also lead to host 

potential diseases, such as high fever, atherosclerosis and 

rheumatoid arthritis [4-8]. The inflammatory response is a 

complex self-limiting process regulated to prevent damage to the 

host [2]. Angiogenesis is the key process involved in normal 

development and wound repair and is motivated by different 

kinds of growth factors for instance vascular endothelial growth 

factor (VEGF) which is crucial angiogenic growth factor through 

increasing vascular leak of both proteins and particulates or 

permeability [3-5]. VEGF main function is to produce new blood 

vessels throughout embryonic development. In adult human they 

are responsible in recovering vascular injuries, by creating new 

vessels to evade blocked vessels. It is proposed that VEGF levels 

increase before and/or during the angiogenic process. This 

changes in VEGF level is observed in many human diseases 

which are characterized by inflammation and vascular leak, for 

instance cerebral ischemia, tumor ascites, trauma, early diabetic 

retinopathy, preeclampsia, ovarian hyper stimulation syndrome, 

and status epilepticus [7-1]. 

        Some compounds extracted from botanic sources, such as 

phenolic compounds, have shown anti-inflammatory activities in 

vitro and in vivo. They act directly or indirectly through 

cyclooxygenase, lipoxygenase, nitric oxide synthases and several 

cytokines, mainly by acting through nuclear factor-kappa B and 

mitogen-activated protein kinase signaling [2]. Since NFκB 

coordinate the induction of a numerous genes [3], the inhibition 

of NFκB as a transcription factor is a useful strategy for 

treatment of inflammatory disorders. It is suggested that the anti-

inflammatory effects of polyphenols are mediated through the 

decrease of NFκB gene expression, which in turn leads to 

angiogenesis prevention [9-6]. 

        Although the function of VEGF is well studied, the 

mechanism involve in its expression is vague. Hence the aim of 

this study is to isolate the promoter region that controls the 

expression of this important gene in order to investigate the 

factor that may influence its expression. 

 

II. MATERIAL AND METHODS 

 A. Designing of primer from human VEGF promoter DNA 

sequence  

        To isolate the VEGF gene promoter region, both forward 

and reverse primers were designed for human VEGF promoter 

structure using only 3480 bps from the transcription binding site 

of the overall sequence of the gene by using the primer 3 Input. 

In addition the sequences for the whole human VEGF gene and 

its promoter were obtained in EMBL-EBI database (Accession 

number AF095785). The primer specificity was checked using 

bioinformatics tools in order to avoid from cross reaction. Also 

primer validation was done through experiments. Moreover, 

nested primer sequences were designed for the introduction of 

restriction enzyme cutting site (Table.1). 

 

   

 

 

 

 

 

 

 

 

I 
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Table.1:   Primer sequences for isolation of human VEGF promoter regions 

 

 

 

 

 

 

 

 

 

 

B. DNA extraction from human blood 

        The blood sample from human was assembled in EDTA 

tubes; then DNA isolation was carried out using Wizard 

Genomic DNA Extraction Kit Promega. The DNA quality and 

purity were analyzed using nanodrop ND1000 and agarose gel 

electrophoresis.  

C.PCR amplification 

         VEGF gene promoter was amplified by polymerase chain 

reaction (PCR) and gel purified for further use as DNA sample 

for nested PCR. 

 

D. Nested PCR amplification VEGF with two restriction sites 

           Nested polymerase chain reaction was carried out for 

some reasons: first, as an alteration of polymerase chain reaction  

in order to decline the contamination in products caused by the 

amplification of unanticipated primer binding sites; second, to 

produce different sized segments of the postulated promoter 

regions (thereby removing regions thought to be important in the 

regulation of transcription); third, to allow cloning into reporter 

gene because the primers were designed with two different 

restriction sites; Mlu I for the upstream and Bgl II for the 

downstream. Then agarose gel electrophoresis as well as gel 

extraction and PCR product clean up carried out to prepare the 

sample in order to be digested for ligation. 

 

E. Isolation and purification of PGL3 Basic vector from E.coli 

DH5α 

          The transformation technique was used to amplify the 

plasmid; then the E.coli DH5α containing plasmid (PGL3) was 

spread onto LB agar containing ampicillin and incubated at 37ºC 

overnight; after that plasmid was cultured overnight in LB broth 

comprising ampicillin at 37 ºC with shaking in order to grow up 

for both amplifying and storage as glycerol stocks for future use. 

The plasmids were isolated and purified for digestion process 

before ligation with T4 ligase. 

 

F. Double digestion of VEGF and PGL3 basic vector, using Mlu 

I and Bgl II 

          The gel purified nested PCR products which were believed 

to be VEGF promoters (the insert) and also PGL3 Basic vector 

were digested by using restriction enzymes Mlu I and Bgl II. 

 

G.  Ligation of VEGF into PGL3 Basic 

        The digested PGL3 Basic vector was treated with Calf 

Intestinal Alkaline Phosphatase (CIAP), before ligation with the 

insert. After treatment, the vector was purified by phenol: 

chloroform extraction followed by ethanol precipitation. The 

digested insert (the VEGF promoter) was then ligated with 

digested and CIAP treated PGL3 Basic vector. 

H.  Transformation of Insert-PGL3 (Plasmid-DNA) construct 

into host cell 

         The constructed recombinant plasmid was transformed into 

E.coli strain DH5α competent cells; then, they were streaked 

onto LB media plates comprising ampicillin and incubated at 

37ºC overnight, for screening. 

 

III. RESULT AND DISCUSSION 

 A.  Polymerase Chain Reaction and Nested PCR 

        The bands observed in the 3000-3500 bp (3 kb) from the 

upstream of transcriptional binding site were assumed as the 

promoter regulatory sequences same as predicted amplicon by 

the designed primer. The product from this PCR was taken to 

undergo a second run with the second set of primers containing 

the restriction cutting sites (Fig.1). 

         Since the nested PCR is a very specific PCR amplification, 

its product has little contamination from unwanted products of 

primer dimmers, hairpins, and alternative primer target 

sequences. The nested PCR products were observed 

approximately in 1500 bp as anticipated amplicon by designed 

primers including restriction cutting sites (Mlu I for upstream and 

Bgl II for downstream) (Fig.2). 

1)  

 

     

 

 

 Forward primer Reverse primer Species 

 

Normal 

PCR 

5´GAGGAACTTGCGGTGTTAGC 3´ 5´GCGTCTTCGAG-AGTGAGGAC 3´ Human 

 

Nested 

PCR 

5´AAAAACGCGTCTTCGAGAGT 3´ 5´AAAAAGATCTCATGGTGGAGGTA 3´ Human 

 Mlu I cutting site Bgl II cutting site 
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B DNA sequencing of human VEGF promoter and Similarity 

search 

         PCR products were purified and sent with forward and 

reverse primers to a Laboratory for DNA sequencing and the 

result was conducting with capillary electrophoresis method 

applied biosystem genetic analyzers; also the full sequence of 

VEGF promoter obtained from Bioedit software was BLASTn as 

query sequence for similarity; the result showed 98% similarity 

to homo species chromosome 6 (ref|NW_923073.1|). Further 

alignment of the sequencing was carried out for both forward and 

reverse primer to verify high similarity with the human VEGF 

promoter sequence where the primers were designed. In addition 

the potential transcription factors with binding sites in human 

VEGF promoter region were identified using TFSEARCH site; 

http://www.cbrc.jp/research/db/TFSEARCH.html. According to 

these discovered sites, the crucial part of promoter region 

required for promoter regulation activities were anticipated. 

 

C Isolation and purification of PGL3 Basic Vector from E.coli 

DH5α 

         Since it was shown in Fig.3, there are transformed colonies 

in the plate comprising ampicillin (antibiotic) which 

demonstrates only transformed cultures can survive on this media 

as they posse the plasmid carrying the antibiotic resistance gene. 

 

 

 

 

 

 

 

 

 

 

 

Fig.3: Transformed colonies containing PGL3 Basic Vector 

 

 

D.   Digestion of the vector and insert 

        Digested insert believe to be VEGF promoter was observed 

approximately at 1500 bp, while the digested vector (PGL3) was 

detected at 5000 bp as it expected (Fig.4). 

 

 
 

 

 

 

 

 

 

 

 

 

Fig.4: Gel electrophoresis of digested insert and digested 

CIAP treated vector. L- 1 kb DNA ladder, 

DI- Digested insert, TV- Treated digested PGL3 basic vector 

with CIAP 

 

E. Transformation of VEGF promoter constructs into E.coli DH5 

alpha 

         These two controls were done in order to ensure the 

digestion on vector (PGL3) was done properly; Transformed 

circular vector and digested vector (positive and negative 

controls), which indicated the vector before digestion has its 

origin form (circular) that is carrying ampicillin (antibiotic) 

resistance gene, while the linear vector (digested), because it lost 

its resistance to antibiotics was not able to grow in media 

comprising ampicillin (Fig.5). 

 

 

 

 

 

 

 

 

1500 bp 

                                Fig.1: Gel electrophoresis of PCR product;  

L                                  L-1kb DNA ladder, P-PCR product 

 

Fig.2: Gel electrophoresis of Nested PCR products; 

 L- 1kb DNA ladder, R- Replicate of nested PCR product 

 

3000 bp 

L L P R 

1500 bp 

5000 bp 

http://www.cbrc.jp/research/db/TFSEARCH.html
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Fig.5: Transformed circular vector and digested vector (positive and negative controls) 

 

           Bacteria transformation is a reaction that host organism 

(E.coli DH5 alpha) takes in plasmid (PGL3 Basic with VEGF 

promoter gene) and expresses the foreign gene. The presentation 

of the plasmid including antibiotic resistance (ampicillin) into a 

bacterial strain was needed to verify the transformation. If the 

susceptible bacteria merge the foreign DNA, they will have 

resistance to the ampicillin. As Fig.6, shows, only transformed 

colonies can persist in this plates comprising ampicillin since 

they posse the plasmid carrying the ampicillin resistance gene. 

These transformed colonies may include the recombinant 

plasmid. 

 

 

 

 

 

 

Fig.6: Transformed colonies containing possible recombinant 

plasmid 

 

          Finally the colony PCR was done in order to verify the 

accuracy of transformation which was supposed to get the same 

band like what was gotten for VEGF promoter 

(approximately1500 bp). 

 

IV. CONCLUSION 

         In conclusion, the promoter region of human VEGF was 

successfully isolated from human blood. Based on the 

sequencing result and bioinformatic tools, several overlapping 

consensus sequence on the human VEGF promoter believe to be 

the main regulator for VEGF expression were identified. The 

human VEGF promoter region was cloned in E.coli DH5 alpha. 

In the future, promoter reporter assays can be conducted in order 

to investigate the effect of polyphenols on the human VEGF 

promoter. This will provide information on mechanism involve 

in inflammatory diseases. 
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    Abstract- The present study deals on factors and parameters 

influencing composting. The temperature , pH, ash, moisture, 

carbon and nitrogen content estimated  at every 15 days interval 

states that composting is high during thermophilic phase than 

mesophilic phase. The microbial loads of bacteria were estimated 

by SPC method in PBYG medium. charecterization was done by 

biochemical analysis, thermotolerance assay and by molecular 

methods. Amplification of 16s rRNA gene sequence and 

universal eubacterial primers 27F and 1492 R to give a product 

of approximately 1500 bp in length was amplified by PCR. 

Sequencing software windows VQ2, gene codes were used to 

assemble the fragment. The sequence data was analyzed by 

comparing in gene bank database using Basic local Alignment 

Search Tool (BLAST 2.2.1.6) in a nucleotide to nucleotide 

search of 16s rRNA gene sequence from type strain and species 

were identified as thermophilic Bacillus pumilis and 

Pseudomonas stutzeri showing 93% and 98% homology 

respectively. 

 

    Index Terms- Thermophiles, Compost, Composting Analysis 

 

I. INTRODUCTION 

he development of a proper crop residue management 

system is the only alternative method to provide optimum 

soil consistency with the minimization of environmental 

pollution. Rapid urbanization and industrialization in the recent 

years has also resulted in the production of enormous amount of 

wastes which pollute the environment. Composting of crop 

residues is a biochemical process in which diverse and mixed 

groups of microorganisms break down the organic materials into 

humus like substances. The resulting product has a lower bulk 

volume than the original raw organic materials It is stable , 

decomposed at a slow rate and can be returned to the soil  

without reduction in its high energy value. Balamurugan et al., 

(1999). Composting is a microbial decomposition process in 

which easily degradable and putrescent organic waste is turned 

into a stable material compost and current method for 

understanding the communities in composting ecosystem 

composting is a controlled decay of organic matter in a warm 

moist environment by action of bacteria, fungi and other 

organisms( Sequi , 1986). Hence it is programmed molecular 

identification of thermophiles and parameter analysis of compost. 

 

II. MATERIALS AND METHODS 

       The vegetable market waste was collected from nearby the 

Jaya College of Arts and Science, Thiruninravur, Chennai, India. 

A pit of size 1m x 1m x 1m was made and piles of vegetables 

waste were laid. The non-biodegradable materials were sorted 

out manually. The degradable matter was shreded into small 

pieces and spread in layer of one foot and exposed to the sun for 

two days. The wastes were mixed with cow dung slurry and 

allowed to stand for fifteen days for predigest ion. After fifteen 

days the content was mixed with cowdung (1:1) and spread 

plastic troughts in triplicate. Water was sprinkled  everyday so as 

to maintain the optimum moisture level. The bedding material 

was turned periodically without disturbing the worms for 

uniform maturation of the compost. Compost was collected as 

sample for every 15 days from 0th day to 90th day. The physical 

characteristics such as temperature, pH, ash content, moisture 

content, carbon content and C: N ratio were determined. The 

microbiological characteristics such as standard plate count, 

biochemical and physiological tests were done to identity and 

characterize strain according to Bergey’s manual of 

determinative Bacteriology John Holt et al (1994). The samples 

were taken from the central surface of composting material. The 

temperature of compost was measured by a thermometer at the 

sampling points  

           The compost sample (5g) was suspended in ultra pure 

sterile water. The suspension was adjusted to 50 ml and shaken 

for 30 min at 1800 rev/min. After sub-sampling the suspension 

were centrifuged at1500xg, 4˚c for 10 min. The supernatant was 

filtered through 0.22 μm filter units. The filtrate was measured 

for pH and then used for analysis of dissolved components by the 

method of Furke, (1997). Water contents were determined by 

weight loss of triplicate 5gm composting samples after drying at 

105˚c for longer than 24 hours. The dried samples were ground 

and mixed well large pieces (about > 0.1mm) of wood chips, 

pieces that were not finely ground were removed from samples 

for ash content and C/N ration measurement, because lignin, a 

main component of wood material is not degraded using the 

composting process.  Ash contents were determined by weight 

loss of 2 gm samples after burning at 550˚c for 4 hrs( Breed, 

1957) . Total dissolved organic carbon is measured by Jackson( 

1973). 

            Isolated pure cultures were incubated at different 

temperature. Growth of cells at varied temperature was tested in 

3 ml. Tryptic soy broth in 13x100mm tubes for 72 hours in water 

bath set to 30, 35, 40, 45, 50, and 60˚c and examined for turbidity 

T 
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at 24 hours  varied pH were tested in same manner with pH 4, 5, 

5.5, 6, 6.5, 7.0, 8 and  9.0 incubated at 37 and 60˚c.pH range 

evaluated in cells grown in aerated NB set at 0.3 interval of pH 

are examined for turbidity at 24-48 hours. Growth dynamics of 

the cells were studied in 100 ml buffered TSB at 30˚c for24 

hours.  

            The bacterial genomic DNA was isolated and 

amplification of 16s r RNA gene sequence was done using 

universal eubacterial primers 27˚F and 1490 R to give a product 

of approximately 7500bp in length. The amplified product was 

purified with montage PCR Ausubel et al (1999). Sequence 

software (Windows V42 gene codes) was used to assemble the 

fragment. The sequencing date was analyzed by comparison of 

the gene bank, database using Basic Local Alignment Search 

Tool in a nucleotide to nucleotide search (BLASTN2.2.1.6). The 

16S r RNA gene sequence from type strain of selected species 

was obtained from gene bank was aligned . Plasmids were 

isolated using alkali lysis method and their weight was analyzed 

by gel electrophoresis. 

 

III. RESULTS AND DISCUSSION 

        The physico- chemical and microbial characteristics of 

compost in Table -1,fig 2 3 and 4. The ranges of temperature 

were measured and show highest during 60th day. The pH does 

not show significant change but was found to be high during 60th 

day. Ash content increased with age and suggests that 

mineralization of organic materials occurred Mesophiles and 

thermophiles were isolated and characterized. They identified as 

based on their biochemical reactions depicted (Table 5 and 6). 

The thermophiles doubling time and generation time at 30˚c in 

aerated buffer tryptase. Soy broth are 30 and 32 minutes at pH 

5.9, 49 minutes at pH 7.1 and 52-48 min at 7.5.No: of generation 

is 6 generation They produced acid from fructose, glucose, 

maltose, mannitol, mannose, sucrose, sorbitol, lactase, arabinose, 

dulketol, mellibiose. Amplification of 16s rRNA gene sequence 

and universal eubacterial primers 27F and1492 R to give a 

product of approximately1500 bp in length was amplified by 

PCR. Sequencing software windows VQ2, gene codes were used 

to assemble the fragment. The sequence data was analyzed by 

comparing in gene bank database using Basic local Alignment 

Search Tool (BLAST 2.2.1.6) in a nucleotide to nucleotide 

search of 16s rRNA gene sequence from type strain and species 

were identified as thermophilic Bacillus pumilis and 

Pseudomonas stutzeri showing 93% and 98% homology 

respectively. (Table 8) The bands were observed in agarose gel 

electrophoresis. Bacillus showed 2 bands which were compared 

with the standard markers (DNA) and the molecular weight was 

determined as >33500D, 8990D. In case of pseudomonas 

species, 3 bands were observed and compared with the standard 

marker. The net weight is determined as >33,500D, 33100D, 

6000D respectively. 

            The bands were compared with the standard marker 

Bacillus sps- 10.5 kb, Pseudomonas sps- 10kb- 10.5kb, the 

sequencing of 16S rRNA of A and B was performed and BLAST 

I done to identify the nearest homology. The A strain shows 95% 

homology with Bacillus B strain shows (93%) homology with 

Pseudomona stutzeri. 

             The number of microbes have declined in the high 

temperature phase; since the mean maximum temperature was 

nearly 62c (Table-1) the decline in numbers may be due to 

increase in temperature or due to release of toxic metabolites or 

to catabolite repression as observed in fungi. In the literature on 

composting microbial production of toxins does occur but is 

associated with the initial stage of decomposition  and disappears 

long before the end of thermophilic phase.Thus number of 

organisms vary mainly due to the shift  in temperature,the two 

organisms Bacillus pumilis and Pseudomona stutzeri. The high 

temperature withstanding and wide temperature range makes 

them an excellent consortia to maintain the number of the 

compost microbial load as nearly constant for its stable activity 

in compost.   The enhanced microbial activity accelerated the 

decomposition process leading to humification thus oxidizing 

unstable organic matter to stable forms 
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Table -1 .Physical parameters of compost 

Days temperature pH Ash 

content 

Moisture 

content 
0 29 6.9 50 ± 0.05 10.12 ± 0.32 

15 31 7.2 56 ± 0.23 11.3 ± 0.65 

30 47 7.5 56 ±0.23 13.3 ± 0.65 

45 51 7.7 56 ±0.34 14.72 ±0.78 

60 62 7.5 58 ±0.56 14.25± 0.65 

90 56 7.4 59 ±0.45 14.59 ± 0.56 

All the values are averages of 5 observations        ( Mean ± SE) 

 

Fig: 1 Chemical  parameters of compost. 
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All the values are averages of 5 observations (Mean ± SE) 

 

Table -2 Enumeration of microorganisms from the compost. 

Days CFU/ml 

Control 4.7 X 10 
7
 

15 9.3 X 10 
6
 

30 1.4 X 10 
6
 

45 1.4 X 10 
6
 

60 2.3 X 10 
4
 

75 1.2 X 10 
5
 

 

Fig 2-Optimal temperature and growth of mesophilic microorganism 
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Fig 3- Optimal temperature and growth of Thermophilic microorganism 
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    Abstract- Optics is the branch of Physics which deals with 

study of nature, propagation and properties of light. Light is a 

form of energy and moves in all directions in the form of waves. 

The challenges lie in developing an appropriate learning 

environment with theory as well as practical knowledge in the 

field. It is here that an assessment is required regarding the 

effectiveness of textbooks, the needs of school children and 

science teacher and the reforms that are needed to make optics an 

enjoyable learning subject. 

      The main aim of research study was – To teach optics in 

simplest way by experiments, using modern tools available in 

schools and at home. 

      As far as our study is concerned, we observed that most of 

the students of higher classes ignore or give less importance to 

the branch ‘optics’. Therefore it is required to motivate and 

create interest in this subject in children from school onwards. In 

this case we think the experimental tools can help in a big way. 

      In order to fulfill the objectives a field study was conducted 

in 7 Schools of Batadrava Block of Nagaon district. The research 

tools included the use of questionnaires where school students 

made respondents. Science teachers as well as Head of the 

institution were also made respondents. The key findings of 

the field work are depicted in the form diagrams and tables 

where required. The study aims to suggest how to teach optics in 

simplest way. Also it focuses on the needs and competence of 

students and teachers. 

 

I. INTRODUCTION 

eaching science is very simple if we correlate theories with 

practical like carrying the mirror which I have already 

mentioned. As a result, students can easily understand reflection 

phenomenon, formation of images etc. But, unfortunately, 

importantly none of the teachers came forward with such type of 

innovative ideas. Again the learning process of students has to be 

questioned. The general knowledge test of students has revealed 

that the students are poorly equipped & hence they are not able to 

answer basic questions. As a result it can be concluded that there 

is a gap between the knowledge gathered through books and its 

applicability in real world. 

       The basic needs of the science teacher to impart meaningful 

science teaching to his/her students, are – ideal laboratory (well-

equipped according to syllabus), teacher student ratio, class room 

infrastructure and power supply. At the same time, the teachers 

must be properly trained so that they are able to handle the 

infrastructure & provide quality education to the students. For 

this continuous training & periodic refresher courses can be 

organized.    

       There is an urgent need to look into the quality of text books. 

The ray diagrams, pictures should be coloured so that it can 

attract the students. Therefore in order to make teaching 

optics effective & yet interesting, several techniques may have to 

be adopted, which has been discussed earlier. The teaching mode 

plays a very important part in bringing up the abilities of students 

in engineering, cooperation, digesting the knowledge at a high 

level and problem analyzing and solving(Cen Zhaofeng, Li 

Xiaotong*, Liu Xiangdong, Deng Shitao). We bring into the field 

optical devices and components that the students have seen or 

used them before but they do not realize the principles behind. 

For example, an optical fingerprint scanner is used for their 

exploration of law of refraction and total internal reflection 

phenomenon. A multicoated eyeglass is used to guide them to the 

optical interference. The use of a CD or a DVD helps us to easily 

demonstrate the diffraction of white light and to investigate the 

spectrum of laser and other light sources (Suwannee 

Phoojaruenchanachai*, Sarun Sumriddetchkajorn, and Sataporn 

Chanhorm). 

       The importance of science in the early childhood / 

elementary years is very important if we are to expect the young 

people of this nation to become active & interested in science 

and technology. The school years are very important because it is 

this precious years children develop a foundation of science 

(Lidar, M., Lundqvist, E., and Őstman, L). Here the prime 

responsibility of the teachers is to make science interesting to the 

students from the early years of schooling. These skills are 

required for processing information in to a developing system of 

knowledge. 

       It is here that an assessment needs to be done regarding the 

effectiveness of teaching procedure, additional requirements of 

the school children and the teachers and the reforms that are 

needed to make science an enjoyable learning subject. 

 

II. OPTICS-AN INTRODUCTION 

       Optics is the branch of physics which deals with the study of 

nature, propagation and properties of light. We may consider the 

light as a form of energy which produces in us the sensation of 

sight. The elementary school years especially are important 

because this is the time in which children develop a foundation 

of science for entire life. So it is very important to guide them 

carefully. Optics in school standard is the basic of science. 

Unfortunately it has been observed that students are not 

T 
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interested about optics. If the status of science education is too 

changed then the education of teachers who have the 

responsibility for teaching those children will be a critical factor. 

Teacher who teaches optics must have sufficient content 

knowledge in optics and skill in different teaching techniques, an 

ability to evaluate and use appropriate tools to supplement the 

text. 

 

III. AIMS AND OBJECTIVE 

The following are the objectives of the study – 

a) To find out simplest & interesting way of teaching 

optics in school standard. 

b) To enhance the skill of teachers in teaching optics. 

c) To identify problems with text book. 

d) And to asses the requirements of additional support 

material for teaching optics. 

 

IV. MATERIALS AND METHOD 

       Since the objective of the study was very difficult, a 

complete and comprehensive analysis was only possible if the 

views and apprehensions of all the parties i.e. students, science 

teachers as well as the Head of the institution were surveyed and 

studied. Unless the teachers take an active stand, the electronic 

teaching aids will be fancy, impressive, expensive, comfortable 

for professors and students, but of questionable educational value 

(Adolf W. Lohmann, 1991) 

       Different sets of questionnaire were prepared for students, 

teachers & HOD of the institutions to identity the right need. 

Direct interactions were also made with the students and 

teachers. The key findings are presented in the form of tables, 

charts. The questionnaires of the students had 21 questions 

regarding optics and general knowledge, problems of text book, 

attendance record, problems of science teachers etc. 

 

V. FIELD STUDY 

Table 1: A total of 7 Schools were covered in Batadraba Block 

and 320 School children who were present were made 

respondents. 

 

Sl. 

No. 
Name of the School Class 

Total 

no. of 

students 

Total no. of 

respondents 

1 
Bhumoraguri S.S. 

Madhabdev ME School 

VII 34 22 

2 
Batadrava Anchalic 

Girls ME School 

VII 29 21 

3 
Athgaon MV School, 

Dhing 

VII 157 114 

4 
Dhing Girls High 

School 

VII 50 32 

5 Dhing G.B.H.S. School VII 58 32 

6 
Dumdumia Balisatra 

H.S. School 

VII 110 91 

7 Sahid Dhrubajyoti ME VII 19 8 

School 

 

Table 2: Analysis of students feed back 

Sl. 

No. 
Name of the school 

Total no. 

of 

questions 

Average 

correct 

answer 

% of 

correct 

answer 

1 
Bhumoraguri S.S. 

Madhabdev ME School 

21 6 28.6% 

2 
Batadrava Anchalic Girls 

ME School 

21 7 33.5% 

3 
Athgaon MV School, 

Dhing 

21 4 19% 

4 Dhing Girls High School 21 4 19% 

5 Dhing G.B.H.S. School 21 6 28.6% 

6 
Dumdumia Balisatra H.S. 

School 

21 17 80.9% 

7 
Sahid Dhrubajyoti ME 

School 

21 9 43% 

 

 

VI. RESULTS AND CONCLUSIONS 

       Teaching optics is never very easy since it requires adequate 

communication skills by the teacher concerned. In terms of 

‘communication skills’ the teachers just manages to meet the 

average standards. With proper demonstrations and 

communication skill, students are able to have critical thinking in 

some topics and show more interactions through the end of the 

class (Suwannee Phoojaruenchanachai*, Sarun 

Sumriddetchkajorn, and Sataporn Chanhorm). It is observed that 

most of schools do not have sufficient furniture’s in the class 

room. Laboratory facilities also not found in many schools. It 

may be noted that the necessary furniture, laboratory facilities are 

very essential for teaching and learning. Since the schools do not 

have laboratory facilities with practical tools, it is not possible to 

impart “practical base knowledge in optics” to the students. They 

just go through the usual process i.e. black board and text book, 

thus making the learning process monotonous which is also 

reflected in the survey which shows that 40% of the students are 

able to understand the subject matter clearly. This is a big 

loophole. On the other hand, only a few teachers have attended 

carrier enhancement course / orientation course. As a result 

teachers are not aware of modern methods of teaching. No 

additional tools (computer/ study tour/ practical’s / others) are 

used by the teachers to make the subject matter interesting & 

interactive.  

       There is also evidence of lack of commitment and sincerity 

towards his/ her profession which affects the learning process 

negatively. Statistics reveal that there are a few teachers who are 

committed towards their profession. More than 90% of science 

teacher do not know how to operate a computer and cannot make 

use of visual aid to transmit better knowledge. 
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Fig. Bar diagram showing computer education of Teachers 

 

       Average percentage of the average correct answer is 36%. It 

reveals that the knowledge gathered from text book is very poor. 

The students of all schools were asked questions about the 

teaching method by teachers. 49% of the students said that the 

science teacher only read from the text book (without using black 

board) & they (students) listen. There is no dialogue. It is 

practically a monologue. Only 26% science teacher make use of 

black board and 25% give examples while explaining the text 

books. While testing the basic knowledge of the students 

questions were asked from the questionnaire, It was found that 

36% correct answers was given by the students, which were very 

basic. 

 

0%

10%

20%

30%

40%

50%

Reading Text book

Use black board

Reading with
examples

Fig. Methods of teaching of teachers. 

 

       Therefore in order enhance the knowledge, first we have to 

demonstrate with the practical tools to the students teacher 

should correlate with the text book with examples and using 

black board. I think this procedure will help the students to learn 

better. This test reveals that there is considerable degree of 

loopholes in the learning system & process. Though in some 

cases, students are aware of the subject / topic, they are unaware 

of its practical application. Adequate and comprehensive under-

standing of optics can only be made possible if the students are 

able to relate the subject matter with practical. Al most 90% of 

the students have not been demonstrated reflection process in a 

plane mirror or a spherical mirrors although the tools are readily 

available. 

       In this regards, teacher should take necessary steps and work 

on it. The learning abilities of the students to a large extent are 

dependent upon the way the teacher is able to make his /her 

views more easily acceptable as well as interesting. 

 

 

VII. RECOMMENDATIONS 

 A good, well equipped laboratory is one of the very 

basic needs of science department of a school. There for 

a science laboratory is must for each school. 

 A good library acts a reservoir of information. 

Emphasize must be laid to provide library facility to 

each school. 

 There is a need to evaluate students learning and 

competence level beyond the school text books. 

Therefore at least 30% of the annual marks must be 

based on student activity in laboratory, project work, 

participation in science exhibition etc. 

 The quality of text book needs to be looked into 

especially paper quality, illustrations, ray diagrams, 

definitions etc. The text book needs to be scientifically 

and professionally reviewed. 

  The other important basic needs of schools include – 

(i) Ideal teacher student ratio, 

(ii) Class room infrastructure and 

(iii) Power supply in class room 

For effective teaching the following are the additional 

needs – 

(a) Continuous and periodic training 

programmes for teaching faculty. and 

(b) Computer training programmes 

 Other issues, directly related to science teaching/process 

– 

(a) Mandatory participation of the 

students in different in projects, 

science exhibition etc. 

(b) Establishment of periodic and 

compulsory feedback mechanism by 

the students about teaching methods. 

(c) Organizing regular science quiz, 

science related tours to create interest 

in science. 

(d) Publication of annual school science 

magazine with the involvement of 

students will help create an interesting 

learning environment. 

(e) For nightly holding a “Science 

awareness day”.   

 

VIII. FINAL WORD 

       The simplest way of teaching optics in school standard is the 

demonstration of optical phenomenon with the help of lab 

equipment because “SEEING IS BELIEVING” and 

“BELIEVING IS LEARNING”. 
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Iago: “Motiveless Malignity” 

Iftikhar Hussain Lone 

 
There is some soul of goodness in things evil, would men observingly distill it out. - Henry V: William Shakespeare 

 

I. INTRODUCTION 

          Perhaps there is no subject more exciting than sexual 

Jealousy rising to the pitch of passion; and there can hardly be 

any spectacle at once so engrossing and so painfull as that of a 

great nature suffering the forment of this passion. William 

Shakespeare knew it as being a master of reading and presenting 

human natures. So, he projects a character absolutely evil unified 

with supreme intellectually power. Driven by an over powering 

lust for evil rivaled only by Satan, Iago is titled as worst 

Shakespearian Villain hands-down. Even Othello, the Moor 

describes him as one: 

 

“who knows all qualities with a learned spirit of human dealings 

In all qualities with a learned spirit of human dealings”. 

 

          In all Venice, there are only three men who are capable of 

converting conventions viz. Othello, Roderigo, Cassio - but all 

three are manipulated and used like puppets by Iago -the Villain 

of Villains. Behind the hideous villainy Iago has only 

psychological motives to go by. Samual Coleridge him: “a 

malignant Villain with a psyche of motiveless motive-haunting”. 

He is a twin-brother of Satan embodying all satanic traits and 

hell-bent upon destroying the life-principle. Iago Confesses: 

 

In following him I fallow but myself  

Heaven is my Judge, not I for love and duty 

But seeming so, for my peculiar end,  

For when my outward action doth demonstrate  

The native act and figure of my heart  

In compliment extern, it’s not long after 

But I will wear my heart upon my sleeve,  

For does to peck at: I am not what I am. (I- II 57 -64). 

 

           Though spoken fifteen times by others and half a dozen by 

Iago himself “honesty” is the word that has all the irony about it. 

It shows how in flying colours Iago has projected his image 

before all the characters of the play. Iago presents a different self 

to the world than his true self. His other half Emilia even 

believes him head-over-shoulders. A self-seeker, who lives only 

for himself, he admires those who work excessively for self-

interest and condemns all those who prefer unselfishness, 

honesty ‘or’ goodness of any kind. He frankly tells Roderigo: “In 

fallowing him (Othello) I follow but myself”. Iago is shrewd 

Judge of men and possesses extensive knowledge of human 

nature and behavior. He can easily foresee how a particular 

character will behave and react in a given situation. For example 

his assault on Othello is on his blind-side – sexual jealousy to 

which, now much advanced in years, he has never been exposed. 

He uses Desdemona Virtue and Innocence to bring about her 

own ruin: 

 And by how much she strives to do him good 

 She shall undo her credit with the Moor-  

 So will I turn her virtue into pitch 

 And out of her own goodness make the net 

 That shall enmesh them all.    

(Act –II, Scene –III, 353-37)     

 

           The insight into weakness of all other characters helps him 

to bring his devilish plan to finale. Only in one case he blunders. 

He fails to assess the nature of his own wife Emilia. It is she who 

does all the hamr to Iago in the end. Shakespeare presents evil 

with such mastery in Iago that even a comparison with Satan of 

Milton’s Paradise lost seems almost absurd. Iago far exceeds 

Milton’s arch-fiend’s maliginity. But what is important is that 

only few have been able to understand Shakespeare’s conception 

of the reason for creating iago. Some believe that Iago is an 

ordinary villain who has been slighted and thus avenges himself. 

There are some who believe that iago hates good simply because 

it doesn’t do any good to him. But if we uproot more truths about 

the man, it seems sound that Shakespeare creates him as an 

embodiment of revenge, Jealousy, ambition, which engulfs the 

world in every field and at every point of time. Though the fact is 

that iago lacks military expertise but still he has regrets of 

avoidance of his seniority. Cassio’s his counterpart is most 

glaring and something closer tomilitary genius. Even Desdemona 

salutes Cassio’s braveness. The sadistic nature of Iago’s goes out 

to avenge both – the employer and the employed. He says: 

 

 I’ll have our Michael Cassio on the hip,  

 Abuse him to the Moor in the rank garb 

 For I fear Cassio with my night cap too 

 Make the Moor thank me, love me, and reward me  

    (Act II, Scene –II, 304-307) 

 

           Iago himself is unable to answer all the questions 

regarding his evil traits. When Othello in Act-V asks him: “Will 

you, I pray, demand that demi-devil why he hath thus ensnared 

my soul and body?” We might answer this ‘why’ though Iago 

remains speechless. Since he seeks relief for his agony of insult, 

he turns hypocritical all the time. As a cold man, he is tempted to 

let loose evil forces within him. This destroys not only the 

happiness of those around him, but also destroys him. His 

seeking of pleasure is not arbitrary, he has the ability to 

resolutely push it away from him. It makes him great, almost 

sublime in intellect as well as in will N.Coghill believes:  

          Psychologically, Iago is a slighted man, powerfully 

possessed by hatred against a master who (as he thinks) has kept 

him down, and by envy for a man he despises who has been 

promoted over him. All this comes out in first fifty lines of the 
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play. Such a man will naturally have a fantasy life in which he 

can hate those enemies like the moor. He may revenge himself 

upon them the more. The fantasy that comes most easily to him 

is that of crude copulation; it is his theme-song. In the opening 

scene his language to Brabantio is all stallion, and now his first 

thought is to abuse Othello’s ear: ‘that he is too familiar with his 

wife’. His next Idea is to direct his revenge on Desdemona 

herself, ‘not out of absolute lust’, as he says: “but in order to 

spite Othello, Whom (of course) he now fancies to have ‘Leapt 

into his seat’ and debauched Emilia”. He may not exactly 

‘believe’ in the imputed guilt, but he pretends to because it gives 

relish to his performance. 

          The pluming up the will is what heightens his sense of 

power and superiority. This is his unconscious attempt to carry 

out many cruel acts which evidently do not erupt from ill-will, 

and which baffle and horrify us. It is same emotion which makes 

the man bully his wife ‘or’ his child, of whom he is fond. It is the 

same emotion which makes boy torment another boy. This is 

pleasure though the pain of the tormented. There is no love for 

evil not for evils sake, but because the pain gives a sense of 

power over the victim. This is the prime emotion of Iago. A.C. 

Bradley believes: 

 

           When Coleridge speaks of ‘the motive haunting of 

motiveless malignity’ … he means really that Iago’s malignity 

does not spring from the causes to which Iago himself refers it, 

nor from any ‘motive’ in the sense of an idea present to 

consciousness. 

 

          Shakespeare knew the combination of unusual intellect 

with extreme evil is not merely startling – it is fright full. He also 

knew that rate as it may be, it exists in the world as a reality. If 

shakespeare had to maintain a moral balance in this play, and 

keep the sanity of his dramatic purpose he had to destroy this 

alliance of evil and supreme intellect. This happens in real life 

too, though like Iago’s prosperity such an alliance prospers for 

considerably long periods and causes enormous anguish. 
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    Abstract- The present study was aimed to analyze the 

adolescents’ perceived mode of parenting styles and to find out 

its relationship if any on their interpersonal relationship. The 

specific objective of the study was to study the perceived mode 

of parenting style and to assess the kind of Interpersonal 

relationship of selected adolescent respondents. And to determine 

relationship between each perceived mode of parenting style & 

the kind of Interpersonal relationship of the respondents. A total 

of 200 adolescents(both boys and girls ) in the age group 13-16 

were considered for the study. Bhardwaj et al., parenting scale 

(1998) and Neera J.B  interpersonal scale (2009) were used to 

elicit the information regarding trends in parenting styles and 

interpersonal relationship of adolescents.  Student t test and ‘P’ 

test Co-efficient of correlation were used to analyse the data. The 

study concludes that boys and girls have different perception 

towards parenting styles and the difference between the gender 

was also statistically significant. Male and female respondents 

don’t differ in their interpersonal relationship. The rejection Vs 

acceptance, neglect Vs Indulgence, faculty role Vs expectation, 

parenting style of both the parents were positively co-related to 

interpersonal relationship. The Pearson correlation for utopian Vs 

realism, freedom Vs discipline, parenting style of both the 

parents was negatively correlated to interpersonal relationship of 

the male and female respondents. There is no significant 

correlation between perceived mode of parenting styles and 

interpersonal relationship among the respondents 

 

    Index Terms- Adolescent, parenting style, Interpersonal 

relationship 

 

I. INTRODUCTION 

arents play a large role in fostering their child’s growth and 

development. Many researchers have acknowledged that 

broad pattern of parenting is important in predicting child 

wellbeing. Parenting is a complex activity that includes many 

specific behaviours that work individually and together to 

influence child outcomes. Parenting is the process of promoting 

and supporting the physical, emotional, social and intellectual 

development of a child from infancy to adulthood. Parenting 

refers to the activity of raising a child rather than the biological 

relationship (Davies, Martin 2000). 

       The way parents interact with their children has a direct 

effect on their development– their level of confidence and self-

esteem, their sense of security, their emotional well-being, the 

way they relate to others, how they deal with authority, and their 

performance in school.  Hence it's the overall pattern of 

interactions rather than one single act that shapes a child's 

behaviour. Parents develop various styles of interacting with 

their children 

       Many parents create their own style from a combination of 

factors, and these may evolve over time as the children develop 

their own personalities and move through life's stages. Parenting 

style is affected by both the parents' and children's temperaments, 

and is largely based on the influence of one’s own parents and 

culture. Most parents learn parenting practices from their own 

parents — some they accept, some they discard. It's the overall 

pattern of interactions rather than one single act that shapes 

parental responsiveness and parental demandingness (Maccoby 

& Martin, 1983).  Parenting style captures two important 

elements of parenting: parental responsiveness and parental 

demandingness (Maccoby & Martin, 1983). Parental 

responsiveness  refers to "the extent to which parents 

intentionally foster individuality, self-regulation, and self-

assertion by being attuned, supportive, and acquiescent to 

children’s special needs and demands" (Baumrind, 1991). 

Parental demandingness refers to "the claims parents make on 

children to become integrated into the family whole, by their 

maturity demands, supervision, disciplinary efforts and 

willingness to confront the child who disobeys" (Baumrind, 

1991) 

       Baumrind (1991)  proposed that parenting styles fall into one 

of four categories: Authoritarian -telling their children exactly 

what to do, Indulgent -allowing their children to do whatever 

they wish, or Authoritative-providing rules and guidance without 

being overbearing and  negligent parents-disregarding the 

children, and focusing on other interests. 

       In the development process of child, a majority of parents 

feel that adolescents are the most difficult ones for childrearing. 

Because adolescence is a period of transition from childhood to 

adulthood or from dependence on adult direction and protection 

to self direction and self determination. It is a period of physical 

and psychological maturity, when an individual is expected to 

establish his or her own identity and to develop necessary skills 

for socially responsible behaviour. Normal adolescent 

development involves a gradual movement from the importance 

of the relationships with family towards the interpersonal 

relationship with peers for socialization, self definition, 

friendship and support. Among the multitude of factors that 

influence the development of adolescents, interpersonal 

relationship is the most crucial factor. 

       Adolescents must learn to cope with psychological stress, 

handle peer pressure ,deal with their emotions, resolve conflicts, 

build bridges with friends and family, develop self confidence, 

the factors which together constitutes  the interpersonal 

relationship helps them to become successful in their life as they 

grow through adulthood. Although the peer group does take a 

P 
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prominent place in the adolescent's world, parents still play an 

extremely vital and necessary role in helping the teen with the 

most of the above mentioned areas of growth. 

       Parents often feel isolated and alone in parenting 

adolescents, but they should still make efforts to be aware of 

their adolescents’ activities, provide guidance, direction, and 

consultation especially in today’s world.  

       However the model or style of parenting that parent employ 

depends partly on how they themselves were reared, what they 

consider good parenting, the child's temperament, their current 

environmental situation, and whether they place more importance 

on their own needs or whether they are striving to further their 

child's future success. 

       Dr. Drew Edwards (1998) research reveals that, "Children of 

authoritative parents tend to have healthy self-esteem, positive 

peer relationships, self-confidence, independence, and school 

success. They also seem to have fewer emotional difficulties than 

people who are raised with other styles of parenting. These 

children cope well with stress, strive toward goals, and balance 

self-control with curiosity and interest in a variety of situations." 

Thus the type of parenting style the parents use to interact with 

their children has a direct effect on their development. 

 

II. METHODOLOGY 

Aim of the study: 

       The present study was aimed to analyze the adolescents’ 

perceived mode of parenting styles and to find out its relationship 

if any on their interpersonal relationship. 

 

 The specific objective of the study were to study the 

relationship between each perceived mode of parenting 

style and To assess the kind of Interpersonal 

relationship of selected adolescent respondents. 

  To study the relationship between each perceived mode 

of parenting style & the kind of Interpersonal 

relationship of the respondents. 

 

       The study was conducted in Dharwad  district. Schools 

located in Dharwad city namely Sri Manjunatheswar school 

Vidyagiri, Bashal Mission Near Head post station Road , K.P.S 

school Near Tahasildar Office station road, K.E Board, station 

road malamaddi and Mallasarjana Vyayam School, Marata 

colony road kamalapur were identified for drawing the samples 

necessary for the present study. A purposive random sample of 

200 adolescents including both boys and girls aged between 13 

and 16 year studying in VIII and IX were drawn for the study. 

BHARADWAJ et.al., (1998) parenting style scale and  NEERA 

JB (2009) Interpersonal relationship scale  was used for 

collecting the information. Parenting scale developed and 

standardizes by Bharadwaj et al,(1998) consists of eight mode of 

parenting, with mothering, Fathering and parenting status. Each 

parenting modes measured by this scale are as follows  

 

 Rejection Vs Acceptance 

 Carelessness Vs Protection 

 Neglect Vs Indulgence 

 Utopian Expectation Vs Realism 

 Lenient Standard Vs moralism 

 Freedom Vs discipline  

 Faulty role Expectation Vs realistic  Role 

 Marital Conflict Vs Marital Adjustment  

 

Interpersonal relationship is measured by this scale. The scale 

has four subscales: 

 

1. Open Interpersonal Relationship 

2. Self contained Interpersonal Relationship 

3. Direct Interpersonal Relationship 

4. Indirect  Interpersonal Relationship 

 

 

III. RESULT AND DISCUSSION 

Table 1: Comparison of Perceived mode of parenting styles in boys and girls 

 

Parenting style Parents Boys Girls P value 

1.Rejection Vs Acceptance Mother 19.19±2.87 20.19±2.79 t=2.498;p=0.013* 

Father 19.99±2.93 20.58±2.98 t=1.412;p=0.159 

Total 39.18±5.12 40.77±5.22 t=2.175;p=0.031* 

2.careless Vs protection Mother 19.18±2.84 20.88±1.97 t=4.926;p<0.001** 

Father 19.22±2.57 20.63±2.02 t=4.316;p<0.001** 

Total 38.40±5.12 41.51±3.62 t=4.959;p<0.001** 

3.Neglect Vs Indulgence Mother 18.60±2.81 20.35±2.59 t=4.581;p<0.001** 

Father 19.18±2.6 20.19±2.74 t=2.674;p=0.008** 
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Total 37.78±4.71 40.54±4.93 t=4.045;p<0.001** 

4.utopian Vs realism Mother 17.89±2.62 17.68±2.84 t=0.544;p=0.587 

Father 17.81±2.71 17.81±3.15 t=0.000;p=1.000 

Total 35.70±4.88 35.49±5.53 t=0.285;p=0.776 

5. Lenient  Vs moralism Mother 18.98±3.1 20.90±2.52 t=4.799;p<0.001** 

Father 19.09±2.95 20.60±2.51 t=3.895;p<0.001** 

Total 38.07±5.68 41.50±4.66 t=4.669;p<0.001** 

6. freedom Vs discipline Mother 18.72±2.90 20.34±2.55 t=4.198;p<0.001** 

Father 19.40±3.04 20.23±3.03 t=1.932;p=0.055+ 

Total 38.12±5.38 40.57±5.19 t=3.278;p=0.001** 

7. faculty role Vs expectation Mother 16.43±3.09 17.62±2.67 t=2.915;p=0.004** 

Father 17.70±2.64 17.84±2.77 t=0.366;p=0.715 

Total 34.19±4.96 35.46±5.27 t=1.748;p=0.082+ 

8. Marital conflicts Vs adjustment Total 18.18±3.64 21.09±19.54 t=1.464;p=0.145 

       Perception of parenting of the children depends on parent-

child relationships. It is the tendency of the children to perceive 

the behaviors of parents in all situations irrespective of 

complexity and nature of the situations and develop a conception 

about their parents. If the pressures, demands and expectations of 

parents about male and female children differed then there is 

possibility of developing different cognitions about the parents.  

       The analysis of comparison of the male and female 

respondents on modes of parenting styles shows that, the mean 

scores of the female respondents for all the perceived models of 

parenting styles (for  mother ,father and total parenting ), except 

utopian vs. Realism model was higher than the male 

respondents. 

       When the significance of differences of gender was studied, 

a strongly significant difference was observed for careless Vs 

protection, Neglect Vs Indulgence, Lenient Vs moralism, 

freedom Vs discipline and faculty role Vs expectation parenting 

styles and moderately significant (P value=0.013*) difference 

was observed for rejection v/s acceptance parenting styles. 

Suggestive significant (P value=0.082+) difference was observed 

for the faulty role v/s expectation parenting style. This result 

clearly shows that there are significant differences between male 

and female respondents with respect to perceived models of 

parenting styles. 

       Therefore, the hypothesis stating that there is no significant 

difference between male and female respondents for the different 

modes of parenting styles is rejected. 

 

Table 2: Comparison of Interpersonal relationship among boys and girls 

 

Interpersonal relationship Boys Girls P value 

Open Interpersonal Relationship 13.32±3.46 13.15±3.08 t=0.366;p=0.714 

Self  contained Interpersonal Relationship 13.87±3.35 13.84±3.09 t=0.063;p=0.948 

Direct Interpersonal Relationship 14.75±3.39 14.42±2.45 t=0.789;p=0.431 

Indirect  Interpersonal Relationship 12.35±3.43 12.59±2.45 t=0.569;p=0.570 

Total 54.29±2.22 54.00±0.00 t=1.3.08;p=0.192 
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       The table reveals the interpersonal relationship of the 

respondents. The mean scores of open interpersonal relationship, 

self-contained interpersonal relationship and direct interpersonal 

ship were found to be higher among male respondents than the 

female respondents; whereas the mean score (12.59) for indirect 

interpersonal relationship for girls was higher than the male 

respondents. However, the statistical analysis shows that, there 

was no significant (P value=0.192) difference between male and 

female respondents with respect to interpersonal relationship. 

Hence, the hypothesis stating that, there is no significant 

difference between male and female respondents with respect to 

interpersonal relationship was accepted. 

 

Table 3: Correlation of Parenting style and Interpersonal relationship 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       The statistical analysis of the Table 3 shows that, 

respondents perceived mode of parenting styles for the rejection 

Vs acceptance, neglect Vs Indulgence, faculty role Vs 

expectation parenting styles of both the parents were positively 

co-related to their interpersonal relationship. 

       Further the statistical observation of the parenting styles of 

careless Vs protection, lenient Vs moralism shows that, fathers 

parenting style was positively correlated to interpersonal 

relationship of the respondents,   where as mothers parenting 

style was found to be negatively correlated to interpersonal 

relationship for both the respondents. 

       The Pearson correlation for utopian Vs realism, freedom Vs 

discipline, parenting styles of both the parents was negatively 

correlated to interpersonal relationship of the both respondents 

.Marital conflict Vs adjustment was also found to be negatively 

correlated to interpersonal relationship among the both 

respondents. However  the ‘P’ value for the relationship between 

parenting styles and interpersonal relationship was found to be 

Parenting style Parents Interpersonal relationship 

Both Boys and Girls Respondents 

r value p value 

1.RejectionVs Acceptance Mother 0.096 0.341 

Father 0.179 0.074 

Total 0.156 0.120 

2.careless Vs protection Mother -0.015 0.884 

Father 0.081 0.424 

Total 0.032 0.749 

3.Neglect  Vs Indulgence Mother 0.123 0.224 

Father 0.152 0.130 

Total 0.157 0.119 

4.utopian Vs realism Mother -0.028 0.786 

Father -0.028 0.784 

Total -0.030 0.766 

5. Lenient std Vs moralism Mother -0.011 0.914 

Father 0.047 0.642 

Total 0.018 0.856 

6. freedom Vs discipline Mother -0.047 0.642 

Father -0.025 0.806 

Total -0.039 0.697 

7. faculty role Vs expectation Mother 0.119 0.239 

Father 0.138 0.172 

Total 0.146 0.149 

8. Marital conflicts Vs adjustment Total -0.054 0.593 
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non significant for all the types of parenting styles for both male 

and female respondents.  

       The hypothesis stating that there is no significant correlation 

between perceived mode of parenting styles and interpersonal 

relationship among the respondents was accepted. 

 

IV. CONCLUSION 

       The study shows that boys and girls differ significantly in 

their perception towards parenting styles. Boys and girls don’t 

differ in their interpersonal relationship. The rejection Vs 

acceptance, neglect Vs Indulgence, faculty role Vs expectation, 

parenting style of both the parents were positively co-related to 

interpersonal relationship. The Pearson correlation for utopian Vs 

realism, freedom Vs discipline, parenting style of both the 

parents was negatively correlated to interpersonal relationship of 

both the male and female respondents. 
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Abstract- In this Paper, we have defined birecurrence and symmetry of different kinds in Hsu-structure manifold. Some theorem 

establishing relationship between different kinds of  Birecurrent Hsu-structure manifold have been stated and  proved Furthermore , 

Theorems on different kinds of Birecurrent and symmetric Hsu-structure manifold involving equivalent conditions with respect to 

various curvature tensors have been discussed. Birecurrence parameter have also been studied. 

 

 Index Terms- Birecurrence parameter, Curvature Tensors, C
∞
-function,  Hsu-structure manifold. 

 

 

I. INTRODUCTION 

f on an even dimensional manifold Vn, n = 2m of differentiability class C
∞
, there exists a vector valued real linear function   , 

satisfying 

 

n

r Ia2 ,                                   (1.1)a 

       

XaX r , for arbitrary vector field X.                                (1.1)b           

   

where XX  , 0 ≤ r ≤ n and ' a ' is a real or imaginary number. 

Then {  } is said to give to Vn  a Hsu-structure defined by the equations (1.1) and the manifold Vn  is called a Hsu-structure manifold. 

Remark (1.1):The equation (1.1)a gives different structure for different values of  ' a ' and 'r'. 

If r  0, it is an almost product structure, if a  0, it is an almost tangent structure, if r  1 and a  1, it is an almost product 

structure, if r  1 and a  1, it is an almost complex structure, if 2r  then it is a GF-structure which includes π-structure for a 

 0 , an almost complex structure for a  i ,an almost product structure for a  1 ,an almost tangent structure for a 0.  
 

Let the Hsu-structure be endowed with a metric tensor g, such that 

0),(),(  YXgaYXg r
. 

Then {, g} is said to give to Vn - metric Hsu-structure and Vn is called a metric Hsu-structure manifold. 

Agreement(1.1): In what follows and the above , the equations containing  X,Y,Z…….,etc.hold for these arbitrary vector in Vn. 

 

The curvature tensor K, a vector -valued tri-linear function w.r.t. the connexion D is given by 

 

,),,( ],[ ZDZDDZDDZYXK YXXYYX 
                                              (1.2)a 

      
 

where 

 

.],[ XDYDYX YX 
                                                              (1.2)b 

 
 

The Ricci tensor in Vn is given by 

 

).,)((),(
1

1 ZYKCZYRic 
                                                            (1.3) 

 
 

I 
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Where by ),)((
1

1 ZYKC , we mean the contraction of ),,( ZYXK  with respect to first slot. 

For Ricci tensor, we also have 

 

),,(),( YZRicZYRic 
                                                 (1.4)a 

 
 

)),(,()),((),( ZrYgZYrgZYRic 
                                                            (1.4)b 

 

RrC )(
1

1                                                   (1.4)c          

  
 

Let W, C, L and V be the Projective, conformal, conharmonic and concircular curvature tensors respectively given by 

 

].),(),([
)1(

1
),,(),,( YZXRicXZYRic

n
ZYXKZYXW 




                                (1.5)         

 

 

        )}(),()(),(,,
2

1
,,,, XrZYgYrZXgYZXRicXZYRic

n
ZYXKZYXC 


     

 ].),(),([
)2)(1(

YZXgXZYg
nn

R





                                (1.6)           

)].(),()(),(),(),([
)2(

1
),,(),,( XrZYgYrZXgYZXRicXZYRic

n
ZYXKZYXL 




         

                                                                 (1.7)

 

].),(),([
)1(

),,(),,( YZXgXZYg
nn

R
ZYXKZYXV 




                                              (1.8) 

          

 

A manifold is said to be recurrent, if 

 

).,,()(),,,)(( 1 ZYXKTATZYXK                                        (1.9) 

 

The recurrent manifold is said to be symmetric, if 

,0)( 1 TA
 
in the equation (1.9).                                                                                                                                               (1.10) 

 

A manifold is said to be birecurrent, if 

 

).,,(),(),,,,)(( 2121 ZYXKTTATTZYXK                                               (1.11) 

 

It is said to be birecurrent symmetric, if 

  

.0),( 21 TTA                                                           (1.12) 

 

II. BIRECURRENCE AND SYMMETRY OF DIFFERENT KINDS 

 

Let P, a vector valued trilinear function, be any one of the curvature tensor K, W, C, L or V. Then we will define birecurrence in Q of 

different kinds as follows: 

Definition (2.1):  A Hsu-structure manifold is said to be (1)-birecurrent in P, if 

 

),),,,)(((),,),,)()(((),,),,)()(((),,,,)(( 21122121 ZYTTXPTZYTXPTZYTXPTTZYXPar  

).,,(),( 21 ZYXPTTAar                                                                (2.1) 

Where ),( 21 TTA is a non-vanishing C∞  
function, called birecurrence parameter. 
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Definition (2.2): A Hsu-structure manifold is said to be (12)-birecurrent in P, if 

 

),,),,)()((),,),,)()(((),,,,)(( 122121 TZYTXPTZYTXPTTZYXPar    

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXPTZTYXPaTZTYXPa rr  

)),,,)((,(),),,,)((()),,)((),,)((( 212112 ZTTYXPaZYTTXPZTYTXP r    

 ).,,(),( 21 ZYXPTTAar                                               (2.2)a 

 

Or equivalently 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXPaTZYTXPaTTZYXPa rrr    

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXPTZTYXTZTYXP    

)),,,)((,(),),,,)((()),,)((),,)((( 212112 ZTTYXPZYTTXPaZTYTXP r    

).,,(),( 21 ZYXPTTAar                                             (2.2)b 

 

Definition (2.3): A Hsu-structure manifold is said to be (123)-birecurrent in P, if 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXPTZYTXPTTZYXPar    

)),,)((,,)((),),,)((,)((),),,)((,)(( 211221 TTZYXPaTZTYXPaTZTYXPa rrr    

)),,)((),,)((()),,)((),,)(()),,)((,,)(( 122112 ZTYTXPZTYTXPTTZYXPar    

)),)((),,)((,()),)((,),,)((()),)((,),,)((( 211221 TZTYXPaTZYTXPTZYTXP r    

)),,,)((,(),),,,)((()),)((),,)((,( 212112 ZTTYXPaZYTTXPTZTYXPa rr    

).,,(),()),,)((,,( 2121 ZYXPTTAaTTZYXPa rr                       (2.3)a 

 

Or equivalently 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXPaTZYTXPaTTZYXPa rrr    

)),,)((,,)((),),,)((,)((),),,)((,)(( 211221 TTZYXPaTZTYXPTZTYXP r    

)),,)((),,)((()),,)((),,)(()),,)((,,)(( 122112 ZTYTXPZTYTXPTTZYXPar    

)),)((),,)((,()),)((,),,)(()),)((,),,)((( 211221 TZTYXPTZYTXPaTZYTXPa rr    

)),,)((,,(),),,,)((()),)((),,)((,( 212112 TTZYXPaZYTTXPaTZTYXP rr    

).,,(),()),,,)((,( 2121 ZYXPTTAaZTTYXP r                      (2.3)b 

  

Or equivalently 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXPaTZYTXPaTTZYXPa rrr    

)),,)((,,)((),),,)((,)((),),,)((,)(( 211221 TTZYXPTZTYXPaTZTYXPa rr    

)),,)((),,)((()),,)((),,)(()),,)((,,)(( 122112 ZTYTXPaZTYTXPaTTZYXP rr    

)),)((),,)((,()),)((,),,)(()),)((,),,)((( 211221 TZTYXPTZYTXPTZYTXP    

)),,)((,,(),),,,)((()),)((),,)((,( 212112 TTZYXPZYTTXPaTZTYXP r    

).,,(),()),,,)((,( 2121 ZYXPTTAaZTTYXPa rr                    (2.3)b 
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Note (2.1) Similarly (2) , (3) , (4) , (23) , (24) , (13) , (14) , (34) , (124) , (134) ,(234) birecurrence in P can also be  

defined. 

Definition (2.4). A Hsu-structure manifold is said to be Ricci-(1)-birecurrent, if 

 

),),,)()(((),),,)()(((),,,)(( 122121 TZTYRicTZTYRicTTZYRicar    

),(),(),,)((( 2121 ZYRicTTAaTTYRic r                      (2.4) 

 

Note (2.2) Similarly Ricci-(2)-birecurrent can also be defined. 

 

Definition (2.5). A Hsu-structure manifold is said to Ricci-(12)-birecurrent if 

  

)),,)((,)((),),,)()(((),),,)()(((),,,)(( 21122121 TTZYRicaTZTYRicTZTYRicTTZYRica rr    

)),)((),,)((()),)((),,)((()),,)((,)(( 122112 TZTYRicTZTYRicTTZYRicar    

).,(),()),,)((,()),,,)((( 212121 ZYRicTTAaTTZYRicaZTTYRic rr                  (2.5)a 

 

Or equivalently 

 

),),,)()(((),),,)()(((),,,)(( 122121 TZTYRicaTZTYRicaTTZYRica rrr    

)),)((),,)((()),,)((,)(()),,)((,)(( 211221 TZTYRicTTZYRicTTZYRic    

).,(),()),,)((,()),,,)((()),)((),,)((( 21212112 ZYRicTTAaTTZYRicZTTYRicaTZTYRic rr    

                                  (2.5)b 

 

Definition (2.6). A birecurrent Hsu-structure manifold is said to be P-birecurrence symmetric, if 

 

.0),( 21 TTA                                       (2.6) 

 

Theorem (2.1): A P-(12)-birecurrent Hsu-structure manifold is P-(1)-birecurrent for the same recurrence parameter provided 

 

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXPTZTYXPaTZTYXPa rr    

.0)),,,)((,()),,)((),,)((( 2112  ZTTYXPaZTYTXP r                          (2.7) 

  

Proof: Barring Y in equation (2.1), we get 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXPTZYTXPTTZYXPar    

).,,(),(),),,,)((( 2121 ZYXPTTAaZYTTXP r                      (2.8) 

 

Using equation (2.7) in equation (2.2)a we get the equation (2.8), which shows that the P-(12)-birecurrent Hsu-structure manifold is P-

(1)-birecurrent Hsu-structure manifold. 

 

Theorem (2.2): A P-(123)-birecurrent Hsu-structure manifold is P-(12)-birecurrent for the same recurrence parameter provided 

 

)),)((,),,)((()),,)((,,)(()),,)((,,)(( 211221 TZYTXPTTZYXPaTTZYXPa rr    

)),)((),,)((,()),)((),,)((,()),)((,),,)((( 122112 TZTYXPaTZTYXPaTZYTXP rr          

0),,)((,,( 21  TTZYXPar  .                                             (2.9) 

   

Proof: Barring Z in equation (2.2)a , we get 
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),,),,)()((),,),,)()(((),,,,)(( 122121 TZYTXPTZYTXPTTZYXPar    

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXPTZTYXPaTZTYXPa rr    

)),,,)((,(),),,,)((()),,)((),,)((( 212112 ZTTYXPaZYTTXPZTYTXP r    

),,(),( 21 ZYXPTTAar .                        (2.10) 

If the manifold is P-(123)-birecurrent then using equation (2.9) in equation (2.3)a, we get the equation (2.10), which shows that the P-

(123)-birecurrent Hsu-structure manifold is P-(12)-birecurrent Hsu-structure manifold. 

 

Theorem (2.3): A P-(123)-birecurrent Hsu-structure manifold is P-(1)-birecurrent for the same recurrence parameter, provided 

 

)),,)((,,)((),),,)((,)((),),,)((,)(( 211221 TTZYXPaTZTYXPaTZTYXPa rrr    

)),,)((),,)((()),,)((),,)((()),,)((,,)(( 122112 ZTYTXPZTYTXPTTZYXPar    

)),)((),,)((,(),)((,),,)(((),)((,),,)((( 211221 TZTYXPaTZYTXPTZYTXP r    

.0),,)((,,()),,,)((,()),)((),,)((,( 212112  TTZYXPaZTTYXPaTZTYXP rr              (2.11) 

 

Proof: Barring Y and Z in equation (2.1), we get 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXPTZYTXPTTZYXPar    

).,,(),(),),,,)((( 2121 ZYXPTTAaZYTTXP r                            (2.12) 

 

If the manifold is (123)-birecurrent in P then using equation (2.11) in equation (2.3)a, we get the equation (2.12), which shows that the 

P-(123)-birecurrent Hsu-structure manifold is P-(1)-birecurrent Hsu-structure manifold. 

 

 Note (2.2): Theorems similar to theorems (2.1), (2.2) and (2.3) can also be stated and proved for (2) , (3) ,(13) , (23) -birecurrent Hsu-

structure manifold. 

 

 Theorem (2.4): In a (1)-birecurrent Hsu-structure manifold , if any two of the following conditions hold for the same recurrence 

parameter then the third also hold: 

(a) it is Conformal (1)-birecurrent, 

(b) it is Conharmonic (1)-birecurrent, 

(c) it is Concircular (1)-birecurrent. 

 

Proof: From equation (1.6), (1.7) and (1.8) , we have 

        .,,,,
2

,,,, ZYXVZYXK
n

n
ZYXLZYXC 




                 (2.13) 

Barring X in equation (2.13), we get   
 

        .,,,,
2

,,,, ZYXVZYXK
n

n
ZYXLZYXC 




                 (2.14) 

 

 

Differentiating equation (2.14) with respect to T1 and T2 and then barring X in the resulting equation, we get 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXCTZYTXCTTZYXCar    

),,),,)()(((),,,,)((),),,,)((( 212121 TZYTXLTTZYXLaZYTTXC r    

),,,,)(({
)2(

),),,,)(((),,),,)()((( 212112 TTZYXKa
n

n
ZYTTXLTZYTXL r 


   

),),,,)(((),,),,)()(((),,),,)()((( 211221 ZYTTXKTZYTXKTZYTXK    

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXVTZYTXVTTZYXar    
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)}.,),,,)((( 21 ZYTTXV                       (2.15) 

 

Multiplying equation (2.13) by ),( 21 TTAar
  throughout subtracting the resulting equation from equation (2.15) 

and then using the fact the (1)-birecurrent Hsu-structure manifold is conformal (1)-birecurrent and conharmonic (1)-birecurrent, we 

have 

  

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXVTZYTXVTTZYXVar    

).,,(),(),),,,)((( 2121 ZYXVTTAaZYTTXV r   

Which shows that the manifold is concircular (1)-birecurrent. The proof of the remaining two cases follows similarly. 

 

Theorem (2.5):  In a (1)-birecurrent symmetric Hsu-structure manifold if any two of the following conditions hold for the same 

recurrence parameter then the third also holds: 

 

(a) it is Conharmonic (1)-birecurrent symmetric, 

(b) it is Conformal (1)- birecurrent symmetric, 

(c) it is Concircular (1)-birecurrent symmetric. 

 

Proof: The statement follows from the theorem (2.4) and (1.12). 

 

Theorem (2.6): In a (12)-birecurrent Hsu-structure manifold if any two of the following conditions hold for the same recurrence 

parameter then the third also holds: 

 

(a) it is Conharmonic (12)-birecurrent , 

(b) it is Conformal (12)- birecurrent , 

(c) it is Concircular (12)-birecurrent. 

  

Proof:  Barring X and Y in equation (2.13), we get 

  

        .,,,,
2

,,,, ZYXVZYXK
n

n
ZYXLZYXC 




                 (2.16) 

 
Differentiating equation (2.16) w.r.t T1 .and T2 successively using equation (2.16) and then barring X in the resulting equation, we get 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXCTZYTXCTTZYXCar    

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXCTZTYXCaTZTYXCa rr    

)),,,)((,(),),,,)((()),,)((),,)((( 212112 ZTTYXCaZYTTXCZTYTXC r    

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXLTZYTXLTTZYXLar    

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXLTZTYXLaTZTYXLa rr    

)),,,)((,(),),,,)((()),,)((),,)((( 212112 ZTTYXLaZYTTXLZTYTXL r    

),,),,)()(((),,),,)()(((),,,,)(({
)2(

122121 TZYTXKTZYTXKTTZYXKa
n

n r  


  

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXKTZTYXKaTZTYXKa rr    

)),,,)((,(),),,,)((()),,)((),,)((( 212112 ZTTYXKaZYTTXKZTYTXK r    

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXVTZYTXVTTZYXVar    

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXVTZTYXVaTZTYXVa rr    

).),,,)((,(),),,,)((()),,)((),,)((( 212112 ZTTYXVaZYTTXVZTYTXV r    

                            (2.17) 
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 Barring Y and multiplying equation (2.13) by ),( 21 TTAar
throughout subtracting the resulting equation from equation (2.17) and 

then using the fact that the (12)-birecurrent Hsu-structure manifold is Conformal (12)-birecurrent and Conharmonic (12)-birecurrent, 

we have 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXVTZYTXVTTZYXVar    

)),,)((),,)(((),),,)((,)((),),,)((,)(( 211221 ZTYTXVTZTYXVaTZTYXVa rr    

)),,,)((,(),),,,)((()),,)((),,)((( 212112 ZTTYXVaZYTTXVZTYTXV r    

).,,(),( 21 ZYXVTTAar  

Which shows that the manifold is concircular (12)-birecurrent. The proof of the remaining two cases follows similarly. 

 

Theorem (2.7): In a (12)-birecurrent symmetric Hsu-structure manifold if any two of the following conditions hold for the same 

recurrence parameter then the third also holds: 

 

(a) it is Conharmonic (12)-birecurrent symmetric, 

(b) it is Conformal (12)- birecurrent symmetric, 

(c) it is Concircular (12)-birecurrent symmetric. 

 

Proof: The statement follows from the theorem (2.6) and (1.12). 

 

Note (2.3): Similarly type of theorems can also be stated and proved for (2) , (3) , (13) , (23) and (123) - birecurrent and birecurrent 

symmetric Hsu-structure manifold. 

 

 

III. RECURRENCE TENSOR FIELD 

 

Theorem (3.1): In birecurrent Hsu-structure manifold the recurrence tensor field ),( 21 TTA  is non-symmetric. 

 

Proof: Let the manifold is (1)-birecurrent then from equation (2.1) , we have 

 

),,),,)()(((),,),,)()(((),,,,)(( 122121 TZYTXPTZYTXPTTZYXPar    

).,,(),(),),,,)((( 2121 ZYXPTTAaZYTTXP r                      (3.1) 

 

Interchanging T1 and T2 in equation (3.1) then subtracting the resulting equation from equation (3.1), we get 

 

),),,,)(((),,,,)((),,,,)((( 212121 ZYTTXKTTZYXKTTZYXKar   

).,,()),(),(((),),,,)((( 122121 ZYXKTTATTAaZYTTX r                                                (3.2) 

 

Using Ricci identities for K(X,Y,Z) in equation (3.2) and then using equation (1.1)a in the resulting equation , we get 

 

)),,(,,()),,,(,()),,(,,( 121212 ZTTKYXKaZYTTKXKaZYXKTTKa rrr   

).,,()),(),(((),,),,(( 122112 ZYXKTTATTAaZYXTTXK r                    (3.3) 

 

Similarly, if the manifold is (12) or (123) - birecurrent then, we have 

 

),,),,(()),,(,,()),,(,,( 121212 ZYXTTKKZTTKYXKaZYXKTTKa rr   

).,,()),(),(((),),,(,( 122112 ZYXKTTATTAaZYTTKXKa rr                    (3.4) 

 

Or 
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),,),,(()),,(,,()),,(,,( 121212 ZYXTTKKZTTKYXKaZYXKTTKa rr   

).,,()),(),(((),),,(,( 122112 ZYXKTTATTAaZYTTKXKa rr                    (3.5) 

 

Similarly equations can be obtained for (2), (3), (23) and (13) - birecurrent Hsu-structure manifold. 

The equations (3.3) , (3.4) , and (3.5) prove the statement. 

 

Theorem (3.2): In a (1)-birecurrent Hsu-structure manifold, the recurrence tensor field ),( 21 TTA  satisfies the relation 

 

),),),,,()(((),,()),(),()(( 121221 ZYUXTTKKZYXKTTATTAUAar   

).,,()),,)(((),,)(((),,),)((,,((( 122112 ZYXKUTTAUTTAaZYUXTTKK r                       (3.6) 

 

Proof: Differentiating equation (3.3) covariently and using  equations (1.9) and (3.3) in the resulting equation, we get the equation 

(3.6). 

 

 

 

Theorem (3.3): If the Hsu-structure manifold is birecurrent and (1)-birecurrent for the same recurrence parameter, then we have 

 

)).,,)((),,)((()),(),()((( 12211221 UTTAUTTAaTTATTAUAa rr                   (3.7) 

 

Proof: From equation (1.11), we have 

 

).,,(),(),,,,)(( 2121 ZYXKTTATTZYXK                      (3.8) 

 

Interchanging T1 and T2 in equation (3.8) and subtracting the resulting equation from equation (3.8), we get 

 

).,,()),(),((),,,,)((),,,,)(( 12211221 ZYXKTTATTATTZYXKTTZYXK                                             (3.9) 

 

Using Ricci identities in equation (3.9) and then comparing the resulting equation with the equation (3.3), we get 

 

).,),,,((),),,,(( 1212 ZYXTTKKaZYXTTKK r                               (3.10) 

 

Using equation (3.10) in equation (3.3), we get 

 

)),,(,,()),,,(,()),,(,,( 121212 ZTTKYXKaZYTTKXKaZYXKTTKa rrr   

).,,()),(),(((),),,,( 122112 ZYXKTTATTAaZYXTTKa rr                                              (3.11) 

 

Differentiating equation (3.11) covariently and using equation (1.9) and (3.11), we have 

 

)).,,)((),,)((()),(),()((( 12211221 UTTAUTTAaTTATTAUAa rr   

 

 Hence we have the statement. 

 

Theorem (3.4): If the Hsu-structure manifold is birecurrent and (1)-birecurrent for the same recurrence parameter, then  

 

),,(,()),,,((),,(,()),,,)(( 21211212 TJUKTATTJUKATJUKTATTJUKAar   

)).,)((),)())((,(),(( 1221 UJAJUATTATTAar                            (3.12) 

 

Proof: Differentiating equation (3.7) covariently and using equation (3.7), we get 
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),)())(,(),((),,,)((),,,)(( 12211221 JUATTATTAaJUTTAaJUTTAa rrr   

).,()),(),(( 1221 JUATTATTAar                              (3.13) 

 

Interchanging U and J in equation (3.13) and then subtracting the resulting equation obtained from equation (3.13), we get 

 

),)())(,(),((),,,)((),,,)(( 12211221 JUATTATTAaJUTTAaJUTTAa rrr   

).,,,)((),,,)((),)(( 2121 UJTTAaUJTTAaUJAa rrr                        (3.14) 

 

Also from Ricci-identities for ),( 21 TTA , we have 

 

)).,,(,()),,,((),,,)((),,,)(( 2221221 TJUKTATTJUKAUJTTAJUTTA                      (3.15) 

 

Interchanging 1T and 2T in equation (3.15) and then subtracting the resulting equation obtained from equation (3.15), we get 

 

),,(,(),,,((),,,)((),,,)(( 21211221 TJUKTATTJUKAJUTTAJUTTA   

).,,,)((),,,)((),,(,()),,,(( 12211212 UJTTAUJTTATJUKTATTJUKA   

 

From equations (3.14) and (3.16), we get the equation (3.12). 

Note (3.1): Theorems of the type (3.2), (3.3) and (3.4) can also be proved taking (2) or (3) Birecurrent Hsu-structure manifold instead 

of (1)-birecurrent Hsu-structure manifold. 
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    Abstract- This paper is based on PID tuning approach using 

traditional Ziegler-Nichols tuning method with the help of 

simulation aspects. The most important reason behind this PID 

tuning approach is due to its simple control structure and 

satisfactory results. Nowadays there are various optimization 

techniques like Particle Swarm Optimization(PSO),Bacterial 

Forging Optimization(BFO),Genetic Algorithm(GA) etc used 

for distributed optimization and tuning of various systems. For 

PID tuning software tools are also used somewhere in which 

programming has been done previously. But here Z-N tuning 

rule is chosen as it is the mother of all the globally accepted 

modern Optimization Algorithms and easy to implement 

during MATLAB simulation. In this tuning approach Z-N’s 

First Method is used which is efficient in tuning stable 

systems. The Algorithm and Flowchart study of the Z-N 

tuning rule is also incorporated. The flowchart defines the 

sequential statements and functions executed during 

simulation and also show the transfer of function calls. The 

algorithm makes the coding efficient and prevents runtime 

error. The coding is completely done using MATLAB and for 

its execution minimum requirement version is’ MATLAB 

R2010a’. The MATLAB coding consists of two parts i.e. 

Routh-Hurwitz coding to determine whether the system is 

stable or unstable and the code of Z-N tuning rule that 

performs the tuning of the systems provided by the user. The 

tuning code runs with the help of two functions, Ziegler( ) and 

WRITEPID( ). This tuning approach would be advantageous 

for the future industries as PID is used for industry related 

work and projects. 

 

    Index Terms- Introduction, PID tuning, Algorithm & 

Flowchart, Applications, Conclusion, References. 

 

I. INTRODUCTION 

he PID controllers in the initial days were all pneumatic 

which were experimented by Ziegler and Nichols. As the 

microprocessors and microcontrollers are coming on the focus 

of development towards the implementation with digital PID 

controllers the program of controllers’ parameter can be easily 

can be changed without changing any hardware.  

It has a wide range of applications in industrial control [1].  A 

PID controller is a simple three-term controller. The letters P, I 

and D stand for [2]: 

 

 

 P – Proportional 

 I – Integral 

 D – Derivative 

 

 

 

 

 

 

Fig1: PID Controller structure [2] 

 

          In the above figure, the controller is used in a closed-

loop unity feedback system. The variables R, e, u & Y 

respectively denote the Input signal, Error signal, Controller 

signal and Output the error plus the integral gain (KI) times 

Derivative of the error i.e. u = KP.e(t)+ KI. ∫e(t)dt + KD.de(t)/dt 

[2]   

 

II. APPROACH TO PID TUNING 

         Tuning a control loop is the adjustment of its control 

parameters (gain/proportional band, integral gain/reset, 

derivative gain/rate) to the optimum values for the desired 

control response. Generally stability of response is required 

and the process must not oscillate for any combination of 

process conditions and set points.  

 

2.1 Manual Tuning: 

         If the system is online first all values are set to zero. 

Values are increased until the output of the loop oscillates and 

any offset is corrected too and if required, until the loop is 

acceptably quick to reach its reference after a load disturbance. 

However, too much will cause excessive response and 

overshoot. A fast PID loop tuning usually overshoots slightly 

to reach the setpoint more quickly. 

 

2.2 Z-N (Ziegler-Nichols) Method:  

          The Z-N tuning rule was discovered by Ziegler and 

Nichols in the year 1942[6] .  

         In this method, the dynamic characteristic of the process 

are represented by the ultimate gain of a proportional 

controller and the ultimate period of oscillation of the loop. It 

usually determine the ultimate gain and period from the actual 

process by the following procedure:  

T 
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• The integral and derivative modes of the feedback controllers 

are switched off so as to have a proportional controller.  

• In the automatic controller the proportional gain (or reduce 

the proportional band) is increased until the loop oscillates 

with constant amplitude.  

• With the help of a time recording of the controlled variable 

the period of oscillation is measured and recorded as T the 

ultimate period. 

 

Table-1: Tuning effect [1] 

 

Para- 

meter  

Rise 

Time 

Over-

shoot 

Settling 

Time  

Steady- 

State 

Error 

P Decrease Increase Small 

Change 

Decrease 

I Decrease Increase Increase Eliminate 

D Small   

Change 

Decrease Decrease Small 

Change 

 

Table-2: Z-N TUNING FORMULAE [1] 

 

[a = amplitude of decayed signal] 

 

           For the desired response of the close loop, Z-N method 

specified a decay ratio of one-fourth. The decay ratio is the 

ratio of the amplitudes of two successive oscillations. It should 

be independent of the input to the system and should depend 

only on the roots of the characteristic equation for the loop [4] 

 

2.3. C-C (Cohen-Coon) Method: 

          In this method, the system’s response is modeled to a 

step change as a first order response plus dead time, using the 

Cohen-Coon method. From this response, three parameters: K, 

τ, and Kc are founded. K is the output steady state divided by 

the input step change, τ is the effective time constant of the 

first order response, and Kc is the dead time [9]. C-C method 

used the approximated mode and estimated the value of the 

parameters K, τ, and as indicated above. Then the derivated 

expressions for the best controller settings using one-quarter 

decay ratio. From K, τ, and the PID parameters are calculated 

from the following formulas [2].  

 

Kc = (1/K) (τ/) (4/3 + / (4τ)) ------------------------ (eqn 1) 

 

τI = (32 + 6/τ) / (13 + 8/τ) ------------------------ (eqn 2) 

τD = 4 / (11 + 2 /τ) ------------------------ (eqn 3) 

  

2.4 PID tuning software: 
 

          PID tuning and loop optimization software are used to 

ensure consistent results. These software packages will gather 

the data, develop process models, and suggest optimal tuning. 

Some software packages can even develop tuning by gathering 

data from reference changes. Advances in automated PID 

Loop Tuning software also deliver algorithms for tuning PID 

Loops in a dynamic or Non-Steady State (NSS) scenario. The 

software will model the dynamics of a process, through a 

disturbance, and calculate PID control parameters in response. 

          The Internal Model Control (IMC) method was 

developed with robustness in mind. The Ziegler-Nichols open 

loop and Cohen-Coon methods give large controller gain and 

short integral time, which isn't conducive to chemical 

engineering applications.  

          The Auto-Tune Variation (ATV) technique is also a 

closed loop method and it is used to determine two important 

system constants without disturbing the system and tuning 

values for PID are obtained from these. The ATV method will 

only work on systems that have significant dead time or the 

ultimate period will be equal to the sampling period.  

 

Table-3: Choosing a Tuning method 

Method Advantages Disadvantages 

Manual 

Tuning 

No requirement of 

Math, Online 

method 

Requires experienced 

personnel 

Ziegler–

Nichols 

Online & Proven 

method 

Process upset, some trial 

& error, very aggressive 

tuning 

Software 

Tools 

Consistent tuning, 

online or offline 

method may include 

valve and sensor 

analysis, allow 

simulation before 

downloading, can 

support Non-Steady 

State (NSS) Tuning 

Some cost and training 

involved 

Cohen-

Coon 

Good process 

models 

Some math required, 

Offline method, good for 

only first-order processes 

 

 

III. FIRST METHOD OF Z-N TUNING 

         The Simulation of PID tuning is achieved here using the 

First Method of Z-N tuning rule. It is applied to plants with 

step responses of the form displayed in Fig 2.The response is 

characterized by two parameters, L the delay Time and T the 

Time constant. These are found by drawing a tangent to the 

step response at its point of inflection and noting its 

intersection with the Time axis and the steady state value. 

Controller Type From step response 

Kp TI TD  

P 1/a   

PI 0.9/a 3L  

PID 1.2/a 2L L/2 
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Fig-2: Step response of the plant [2] 

[L = Time Delay, K = Process Gain, T = Ultimate Time 

Period] 

 

IV. ALGORITHM & FLOWCHART 

REPRESENTATION OF THE SYSTEM 

STEP 1:- Input open loop transfer function Gc(s). 

STEP 2:- Determines total number of input coefficients in the 

characteristic equation. 

STEP 3:- Determine roots of the characteristic equation. 

STEP 4:- The Routh-Hurwitz array is built. 

STEP 5:- Check for sign change in the first column of the 

Routh-Hurwitz array. [Note:-If any sign change occurs in the 

first column of the Routh-Hurwitz array then the system is 

unstable]   

STEP 6:-Outputs whether the Open Loop system is stable or 

unstable. 

STEP 7:-Displays the step response of the Open Loop system 

Gc(s). 

STEP 8:-Determines the Open Loop gain of Gc(s). 

STEP 9:-Defines variable ‘vars’ of Ziegler function i.e. 

Ziegler (keys, vars). 

STEP 10:- Ziegler function is called for tuning Gc(s). 

STEP 11:- The statement for Proportional control in the 

Ziegler function is executed. 

STEP 12:-Call transfers from Ziegler() to WRITEPID() 

function to construct the P controller. 

STEP 13:- Call returns to the main program and the statement, 

G1=feedback(Gc*Gc1,1); Is executed i.e. closed loop system 

with P controller is formed. 

STEP 14:-STEP 10 to STEP 13 is repeated twice again for PI 

and PID tuning. 

STEP 15:-Step response of three systems using P, PI and PID 

controller respectively are displayed. P=Proportional, 

PI=Proportional Integral, PID= Proportional Integral 

Derivative. 

 

 
 

 

Fig-3: Flowchart of MATLAB tuning code 

 

 

 
 

Fig-5: MATLAB code for tuning 
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Fig-4: MATLAB code for PID tuning 

 

 

 
 

Fig-6: MATLAB code for Z-N tuning 

 
 

Fig-7: MATLAB code for stability checking 

 

V. APPLICATION BASED SIMULATION USING 

MATLAB CODE 

         The MATLAB coding [10] of the simulator is built using 

two function blocks, Ziegler(key,vars) & WRITEPID().The 

coding is totally based on the concept of Z-N tuning rule. It is 

that much efficient to tune any system and gives the STEP 

response of the open-loop system using P,PI & PID controller. 

It also displays the value of the control parameters .It can tune 

properly the plant models of type [7] 

 

 

 

VI. CONCLUSION 

          The Z-N tuning would serve as the basis for the 

upcoming new generation of PID technology as it provides 

improved performance, low cost, and training compared to 

other tuning methods like Cohen coon, trial and error method 

etc. It can be embedded into established, convenient 

generalized controller products. This tuning approach works 

well for a wide range of practical processes than modern 

tuning methods like Particle Swarm Optimization (PSO).The 

Z-N tuning table containing the Kp, TD & TI values makes it 

unique. The simulation of above application using ‘MATLAB 

R2010a’ enhances the significance of Ziegler-Nichols tuning 

approach. The MATLAB code is built considering its 

importance in analyzing the behaviour of any system of the 

model type as described above and its tuned output response 

based on its input. The simulation results give the value of the 

control parameters required for better performance of the 

system. 
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Motion and Transposition in conservative fields 

Allan Zade 

 

 
    Abstract- From its earliest time mankind met gravitation as 

natural phenomenon. Scientists and scholars from different 

times gave different explanation about its nature and way of 

action. But even for today there is not any suitable theory that 

explains that phenomenon completely. From my point of view 

that happened because all our experience depends from 

gravitation field and all our observations for natural 

phenomena and our experiments has relation to surrounding 

field of gravitation.  That field ever affects all experience of 

humankind directly or indirectly.  

         To understand gravitation better we need to go out of 

gravitational field and see which processes exist beyond the 

limit of gravitation.  This essay is dedicated to such analysis 

and digs deeper some key aspects of the theory that was 

published recent year (2011)
99

.     

 

    Index Terms- Conservative fields, space, time, motion, 

transposition, Z-Theory 

 

 

s it well known from the time of Mr. Newton 

gravitational attraction force magnitude can be calculated 

using following equation. 
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(1) 

            Because that force acts along the line that connects the 

centers of interacting bodies, motion of the object with lesser 

mass around the body with higher mass in perpendicular 

direction to that force changes nothing in energy of whole 

system and field itself. In astronomy they usually refer that 

type of motion as a circular trajectory. You can see example of 

that trajectory in the Figure A. 
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 A. Zade, Z-Theory And Its Applications, (AuthorHouse 2011), USA, ISBN: 

978-1452018935 

 Figure  A 
          Points mentioned in the figure have following meaning. 

O is the center of the orbiting body with large mass m1. Next 

body with lesser mass m2 (m2<< m1) uses circular orbit around 

first body. That orbit is plotted by hyphen line A-B-C-D-E-F. 

Obviously that is a circle with radios Ro. At each point of 

location radios Rp represents radios of the body with mass m2.  

          The other body with mass m3 (m3<m2) uses elliptical 

trajectory G-C-H-I-J-E in plain of the orbit of the body with 

mass m2. The system drawn in the picture A can be used as 

abstract one or as close presentation of the Solar system. For 

example we have a good model of the Solar system with the 

Sun located at the point O, the Earth using a trajectory close to 

the circular trajectory and a comet using the elliptical 

trajectory.  

         Gravitational field is able to change energy of moving 

object only if that object changes distance from the body that 

produces gravitational field. In that case a component motion 

appears along direction of gravitational force and the field 

begins to produce some work by changing energy of the 

object. Because magnitude of that force depends only from 

distance between the body and the moving object any 

relocation of the object changes it energy only in case when 

the object changes its distance from the body.   

            As a result energy of an object moving in gravitational 

field of the body by any trajectory depends only from distance 

between the object and the body at the first and the last points 

of the object’s trajectory. Hence as long as the object keeps 

same distance from the body at any two points of any 

trajectory nothing changes in energy of whole system (E) as 

well as in energy of the object and in any of its component as 

kinetic (EK) and potential (EP) energy. 

 

ΔE = 0, ΔEk = 0, ΔEp = 0 (2) 

 

          That coincides exactly with laws of conservation 

because any process must keep same volume of energy in any 

A 
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isolated system. From the modern point of view only such 

processes are acceptable for examination in area of physics.  

         We can see following that way. From the one hand an 

object can use any trajectory in gravitational field between 

any two points located at the same distance from the body that 

produces the field. That relocation changes nothing in energy 

of the object and field itself.  

        From the other hand arises new question that was never 

applied before to motion in any type of conservative field 

including field of gravitation. Is trajectory itself necessary for 

moving object between two points equidistant from the body 

that produces gravitational field (conservative fled)? If any 

trajectory leads to same result (zero changes of energy) then 

relocation by any trajectory can be replaced by means of no-

trajectory relocation. In that case unlimited number of all 

possible trajectories can be replaced by special type of 

relocation that contains only two points, the beginning point of 

trajectory and its end point.   

       To understand that relocation we can use notion of special 

type of trajectory (Z-Trajectory
100

 in terms of Z-Theory) as 

image trajectory that connects two points in gravitational field 

equidistant from the central body and can be used by an object 

to reach the last point form the first point of that trajectory 

without common motion in gravitation field (no-trajectory 

relocation). That type of relocation has special reference. In 

teams of Z-Theory that is Z-Transposition.    

         According to figure A the object with mass m2 takes 

consequently some locations on it circular trajectory 

mentioned as B, C, D, etc.  If that object moves in 

gravitational field of the central body O and has interaction 

with that field then the object keeps circular trajectory as 

mentioned above. If the object uses no-trajectory (Z-

Trajectory) (between points A and B for example) it needs to 

have interaction with gravitational field only at the first and 

the last points because interaction with gravitational field is 

not necessary for motion by no-trajectory-relocation (Z-

Trajectory). That happens because any change of any type of 

energy of a moving object in case of absent interaction with a 

conservative field ever equals to zero. That exactly matches 

equations (2).   

          Hence motion by Z-Trajectory means at the same time 

absence of interaction between the object and a conservative 

field. That law is applicable for any type of conservative field 

because way of interaction between an object and each type of 

conservative field looks equally. For example magnitude of 

force of interaction between a charged electric particle and a 

body with electric charge can be expressed by well known 

equation. 
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(3) 

          Each force of interaction between unit mass or unit 

charge (m2=1, q2=1) and central body that has some mass or 

some charge can be expressed mathematically by same 

equation: 
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 Source [1], page 36, [in-book reference 4.2.7] 
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         Coefficient k has following meaning for gravitational 

(kg) and electrical (ke) fields:    

1mGkg 
; 0

1

4  


q
ke

 

(5) 

          Hence all sophisticated considerations mentioned above 

for a conservative field are applicable equally to gravitational 

and electric field. As a result notion of Z-Trajectory for an 

object becomes applicable completely for its motion in 

electrical field including absence of interaction between an 

object and electrical field in case of zero level of interaction 

between them.  

           Here appears unique condition of an object that holds 

Z-Trajectory. If a conservative field makes no interaction with 

a moving object when that object becomes undetectable by 

means of that type of conservative field. For example an 

object that has no interaction with gravitational field becomes 

undetectable by that field because it makes no disturbance in 

that field. Same consideration is applicable to any type of 

conservative field including waves based on same types of 

fields. 

            In case of zero interaction an object becomes 

undetectable for any type of gravitational observation as well 

as for any type of observation by electromagnet waves 

because each electromagnet wave contains a component of 

electric field
101

.  

            Therefore same aspects of each conservative field 

(gravitational and electric one) lead to undetectable condition 

and location for an object that has no interaction with a 

conservative field.  Same aspects give possibility for an object 

to move in each conservative field or their combination by Z-

Trajectory. In that case an object keeps all laws of 

conservation and follows all principles of physics.  

           Physically full isolation can be produced by a 

conservative field. An object uses only possibility of full 

isolation that the field gives to it. Area of conservative field 

that separates field in its usual condition and some area in 

condition of full isolation is referred usually as Event-Shield 

(E-Shield in terms of Z-Theory)
102

 because any event behind 

that shield is impossible for observation as well as for any type 

of interaction with it from the outside (from a conservative 

field). 

             Moving from the field in usual condition to the fully 

isolated area (crossing E-Shield) an object must do two steps. 

It must go from the field to isolated area to reach condition of 

full isolation then leave that condition to go completely out of 

that area. In Z-Theory that area has special name of Hidden 

Event Space (HE-Space)
103

. To go in and out of that space an 

object spends some time that is called Z-Transposition Time 

(ZT-Time) and is calculable by following way:    
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(6) 

           In equation (6) the variable Tz is time of transposition, 

L is maximal length of moving object in direction of its 

motion, and V is its velocity. That is minimal possible time for 

relocation in HE-Space for an object.  

            It’s time to look back to figure A. Suppose there is an 

object located not far from the Earth surface (at point M). In 

case of its motion with the planet around the Sun (located at 

point O) it reaches some point of new location (point Q) 

simultaneously with relocation of the planet from point A to 

point B. Period of time for such relocation can be calculated 

following way. 

V

S

V

AB
TE 

 

(7) 

             In case of the Earth V is orbital velocity of the planet 

and S is the distance of its orbital relocation.  

            Suppose an object uses Z-Trajectory M-N-P-Q instead 

of trajectory in gravitational fields of the Sun and the Earth 

(M-Q). In that case the object needs only ZT-Time for that 

relocation (see equation F) because it needs not to go with the 

planet to reach point Q as the last point of relocation. As a 

result TZ becomes significantly lesser than TE. Difference 

between those periods of time depends from distance covered 

by the planet from moment of time then Z-Trajectory begins 

for a moving object to the moment of time then it ends for the 

same object (AB distance).   

          All considerations mentioned above are theoretical 

approach to some unusual phenomena that was not ever 

analyzed before. To make sense in practical aspect of those 

considerations we need to make practical application for 

theory.     

         It’s time to “field test” for Z-Theory. I use well known 

incident with Boeing 727. That aircraft was vanished for 10 

minutes from the tracing radar screen during its descending to 

the airport of destination. After it reappearance and subsequent 

successful landing all onboard clocks and watches of the 

passengers were left for 10 minutes (time of aircraft absence).  

           Z-Theory gives elegant explanation for that event. 

Using parameters of the craft (overall length is 40.6 m) and its 

speed (270 m/s) we can calculate ZT-Time for the aircraft.  

3.0
270

6.402



ZT

105
 [s] 

(8) 

          As you can see ZT-Time appears as a very short period 

of time that is lesser than precision of onboard time 

measurement devices (1 second) and was mistaken as 

relocation with true zero time.  

          How it was possible physically? Z-Theory gives 

following answer on that question. All Earth-bound clocks 

were involved in motion with the planet around the Sun usual 

way. They count their inner recurrent processes
106

 for period 

of time that coincides for time of motion for the planet in 

gravitational field of the star (the Sun). As a result all clocks 
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 Source [1], page 84, [in-book reference 11.2.21] 
105 Source [1], page 107, [in-book reference 12.8.13] 
106 Source [1], page 104, [in-book reference 12.7.9] 

measured same period of time (10 minutes in that case) as they 

do ever. We call those devices as a synchronously ticking 

clocks.  

          Like the Earth-bound clocks all onboard clocks and 

watches counted their inner recurrent processes as they do 

ever. That aspect of operation never changes for any clock. 

But unlike the Earth-bound clocks all onboard clocks and 

watches count their inner recurrent processes only for period 

of time that was necessary for Z-Transposition. Hence all 

onboard clocks traced duration of aircraft motion by different 

trajectory (Z-Trajectory) relatively to their Earth-bound 

counterparts.  

          After leaving Z-Trajectory the aircraft reappeared and 

met the planet again at the different point of space and time 

relatively to the frame of references bound to the star (the Sun) 

but at the same point of space relatively to the planet.  Those 

are points M and Q in the picture A. As a result the aircraft 

reached different point of space and time relatively to the star 

and its gravitational field spending much lesser time than the 

planet that used its own trajectory in same gravitational field 

of the same star.  

          Hence same difference in readings between previously 

synchronized and well operating Earth-bound clocks and all 

onboard clocks of any aircraft can be used (after its landing) as 

inevitable prove for relocation of that aircraft by Z-Trajectory 

during a flight.   

          I hope further investigation of such phenomena around 

the globe bring much more evidences (statistics) for us and 

additional practical support for Z-Theory. As it known any 

evidence means nothing without a theory that uses observable 

facts as its consistent part and is able to make predictions and 

calculations.  
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    Abstract- An experimental and computational study of EN-31 

steel Compact Tension specimen was performed. Compact 

Tension specimen was considered in the experimental portion of 

the study. Stress intensity factor, Crack tip opening displacement 

(CTOD) & J integral were main parameter found by the 

experimental analysis. Load vs CMOD graph are used to get the 

important parameter. The same parameters also investigated by 

the Finite element method for CT specimen. A comparison with 

a Experimental Vs Computational investigation on an EN-31 

compact Tension specimen suggests similarities concerning the 

interaction between material nonlinearity and specimen response 

nonlinearity. 

 

    Index Terms- CTOD; J-integral; Stress intensity factor; 

Compact tension specimen; Abacus 6.10 

 

I. INTRODUCTION 

racture is a problem that society has faced for as long as there 

have been manmade structures. Fortunately advances in the 

field of fracture mechanics have helped to offset some of the 

potential dangers posed by increasing technological complexity. 

Researches in this field can help reducing the cost due to failure. 

The development of fracture mechanics started with Griffith’s 

crack theory. Then many people did a lot of work in developing 

theories regarding fracture and its cause.Origin of such type of 

work is several centuries earlier. Experiments were performed by 

Leonardo Da Vinci, [3] that provided some clues as to the root 

cause of fracture. He measured the strength of iron wires and 

found that the strength is inversely related with wire length. The 

mechanics of fracture progressed from being a scientific curiosity 

to an engineering discipline, primarily because what happened to 

the Liberty ships during World War II. United States was 

supplying ships and planes to Great Britain under the Lend Lease 

Act. Under the guidance of Henry Kaiser, the United States 

developed a revolutionary procedure for fabricating ships 

quickly, known as the Liberty ship. It was a resounding success, 

until one day in 1943, when one of the ships broke completely in 

two parts while sailing between Siberia and Alaska. Subsequent 

fracture occurred in other Liberty ships. Out of roughly 2700 

liberty ships built during World War II, approximately 400 

sustained fractures, of which 90 were considered serious. About 

10 broke completely [3]. Investigations started to find the causes 

of failure and its remedy. In the longer term structural materials 

were developed with vastly improved property against fracture. 

Also a group of researchers at the Naval Research Laboratory in 

Washington D.C. studied the fracture problem in detail. The field 

we now know as fracture mechanics was born in this lab during 

the decade following the War. This research group was led by 

Irwin. They extended the early works of Inglis, Griffith, and 

others. Mott extended the Griffith theory to a rapidly propagating 

crack. In 1956, Irwin developed the energy release rate concept, 

which is related to Griffith theory but more useful for solving 

engineering problems [3]. A lot of work has been done since 

then. 

 

Major developments are: 

 Irwin (1957) : K parameter. (Stress Intensity Factor) 

NRL [Naval Research Laboratory, USA] : Kc , Fracture 

toughness. 

 Irwin (1960-61) : Small scale yielding (plasticity 

correction factor). 

 Dugdale & Bareablatt : Plastic zone size. 

 A. A. Wells (1963) : CTOD (crack tip opening 

displacement). 

 K1c  test std. : 1973 

 Rice (1968) : J – integral (Non linear elastic). 

 Begley & Landes , USA(1971) :  J1c / Jc 

 Burdekins & Dawes (1971) : CTOD design curve. 

 Harrison etal (1975-76) : R-6 method. 

 

II. REVIEW OF LITERATURE 

         Degiorgi V. G , Matic, BAR-ON. P. I, Lee .G. M. C (1) 

have discussed An experimental and computational study of HY-

100 steel three-point bend fracture specimens. Two specimens 

were considered in the experimental portion of the study, 

differing with respect to thickness and the presence of side 

grooves. Plane stress and plane strain finite element analyses of 

the specimens were conducted to assess the relative role of 

constraint on load vs crack opening displacement response and 

crack growth initiation. A critical value of the strain energy 

density associated with local material fracture was used to 

predict the onset of crack growth. The experimental responses 

were bounded by the predicted plane stress and plane strain load 

vs crack mouth opening responses. These results also provided 

an indication of the extent to which the side grooves in the 

thinner specimen provided more constraint than the thickness of 

the specimen without side grooves. A comparison with a 

previous investigation on an HY-100 compact fracture specimen 

suggests similarities concerning the interaction between material 

nonlinearity and specimen response nonlinearity. 

F 
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          Courtin. S, Gardin. C, Bezine. G, Ben Hadj Hamouda. H 

(2) A predictive method for remaining component lifetime 

evaluation consists in integrating the crack growth law of the 

material considered in a finite element step-by-step process. So, 

as part of a linear elastic fracture mechanics analysis, the 

determination of the stress intensity factor distribution is a 

crucial point. The aim of the present work is to test several 

existing numerical techniques reported in the literature. Both the 

crack opening displacement extrapolation method and the J-

integral approach are applied in 2D and 3D ABAQUS finite 

element models. The results obtained by these various means on 

CT specimens and cracked round bars are in good agreement 

with those found in the literature. Nevertheless, since the 

knowledge of the field near the crack tip is not required in the 

energetic method, the J-integral calculations seem to be a good 

technique to deal with the fatigue growth of general cracks. 

          Zhu. G.P, Lee. G.M.C and Mufti. A.A (3) Crack initiation 

and stable crack growth under monotonic loading in steels has 

been studied using an elastic-plastic finite element analysis. The 

fracture criterion used for crack initiation and stable crack 

growth was the critical strain energy density. In addition the shift 

core method for the analysis of crack extension was used. In the 

shift core modeling method, crack advance is simulated by 

moving the coordinates of the core region which surrounds the 

crack tip, to obtain the stiffness reduction. Simultaneously the 

core itself geometrically undergoes a simple rigid-body motion 

or translation during the crack extension. The analytically 

calculated and experimentally measured load for crack initiation 

and the subsequent stable crack growth agreed well. 

        Wang. F, Lee. H.P, Lu. C (4) the present study introduces 

the concept of structural intensity, which can be interpreted as 

power flux, into fracture mechanics. It is derived theoretically 

that the normal component of the structural intensity along crack 

edge equals J integral. SI is the power flux or vector 

representation of the J-integral at the crack tip. Using the finite 

element method, the structural intensity can be easily calculated. 

The numerically calculated structural intensity is adopted to 

visualize the J-integral of a crack tip. Directional power flow 

path and magnitude at the crack tip is demonstrated 

schematically with the structural intensity, which facilitates 

convenient evaluation of the crack propagation status. 

        Gulleruda. A.S, Doddsa. R.H, Hamptonb. R.W, 

Dawickec.D.C (5) this work describes the development of two 

types of three-dimensional (3D) finite element models to predict 

stable, Mode I crack growth in thin, ductile aluminum alloys. 

The two presented models extend the standard 2D form of the 

Crack Tip Opening Angle (CTOA) methodology, which 

determines crack extension based on obtaining a critical angle at 

the crack tip. The more general 3D model evaluates the CTOA at 

each node along the crack front which enables the development 

of tunneled profiles. 

        Lam.P.S , Kim.Y , Chao. Y.J (6) Contrary to the previous 

work that successfully applied the constant CTOD/CTOA 

fracture criteria to relatively thin structures, this paper 

demonstrates that the initial non-constant portion of the 

CTOD/CTOA plays an essential role in predicting fracture 

behavior under plane-strain conditions. Three- and two-

dimensional finite element analyses indicate that a severe 

underestimation of the load would occur as the crack extends if a 

constant CTOD/CTOA criterion were used. However, the use of 

a simplified, bilinear CTOD/CTOA criterion to approximate its 

non-constant portion will closely duplicate the test data.  

        Panontin. T.L, Makino. A, Williams. J.F (7) Improved 

formulae for estimating crack tip opening displacement (CTOD) 

from test records of compact tension (CT) specimens are 

developed. Two-dimensional, plane strain, finite element 

analyses of C(T) specimens are made for normalized crack 

depths, a/w , of 0.40-0.70 using Ramber-Osgood material 

behavior with strain hardening coefficients n = 5, 10, and 20. 

Finite element predictions of J, CTOD, crack mouth opening 

displacement (CMOD) and load are used to obtain 

proportionality constants relating the area under the load-

CMODpl curve to Jpl, and J to CTOD in terms of a/w and n. 

Improvements in CTOD estimates of 25% over existing 

estimation methods are obtained. Correction factors for 

displacements measured on the specimen front face instead of the 

load line are also examined. 

        Nikishkov. G.P, Heerens. J, Schwalbe. K.H. (8) A two-

region empirical formula is proposed for the transformation of 

crack tip opening displacement (CTOD) δ5 to the standard CTOD 

δBS and the J-integral. Coefficients of the approximation are 

fitted to data sets of three-dimensional elastic-plastic finite 

element solutions for plane side and side-grooved three-point 

bend and compact tension specimens. Solution parameters 

include also specimen size, crack front curvature and strain 

hardening of the material. The transformation of d5 to δBS and J is 

implemented as a Java applet, which can be used remotely with 

the help of Web browser. A window for equality between CTOD 

δ5 and CTOD δBS was defined.  

        Shia. Yaowu, Suna. Siying, Murakawab. Hidekazu, Uedab. 

Yukio (9) In this study the effects of weld strength mismatching 

and geometry parameters on the relationship between the J-

integral and the crack tip opening displacement (CTOD) are 

investigated. Numerical analysis was carried out by an ABAQUS 

two-dimensional elastic–plastic analysis mode. The work was 

performed for center-cracked welded specimens with uniform 

tensile load. 

        HOFF.R, RUBIN. C. A and HAHN. G.T (10) this paper 

presents a new technique for simulating crack extension in 

conjunction with the finite-element method. The technique uses 

spring and gap elements to control the motion of nodes on the 

crack plane. These elements are available in many proprietary 

finite element codes, thereby obviating the need for a user-

written finite-element code. Numerical results for stable crack 

growth are in excellent agreement with corresponding 

experiments. The technique is also applied to rapid fracture in 

ductile materials, as discussed in a companion paper. 

 

III. RESEARCH METHODOLOGY 

Stress Intensity Approach 
        A crack in a solid can extend in three different modes 

depending on the type of loading, Opening mode (mode I), 

Sliding mode (mode II), and Tearing mode. The superposition of 

all the three modes describes the general case of loading. Mode I 

is the most important one. The distribution of stresses, under both 

plane stress and plane strain conditions, can be obtained for 

region near the crack tip assuming that the size of the body is 
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much larger than the crack size.  The general expression for the 

stress intensity factor for mode I is given by  

KI = βσ c        

 (3.5) 

where 2c is the crack length and β is a dimensionless factor,  

 

Which depends upon geometry as      

                          

β = β(c/W, c/D, c/L)              ----------- (3.6) 

 

        where W, D and L represents certain size parameters of the 

body. If there is a surface crack, then c represents the crack 

length. The stress σ in equation is a remote stress. The value of 

stress intensity factor at which crack extends is called critical 

stress intensity factor (denoted by KC). A criterion can be 

established that unstable crack propagates when KC ≥ KIC. (for 

mode I loading). Critical stress intensity factor can be determined 

experimentally or these values can be obtained from handbooks. 

        Later Irwin showed that the Griffith energy approach is 

equivalent to stress intensity factor (K) approach, within the 

framework of Linear Fracture Mechanics (LEFM). For 

predominantly linear elastic loading the relationship between K 

and G can be expressed as: 

GI   = E

K I

2

         (for plane stress)           ------------- (3.7) 

GI = 

 
E

K I

22 1 

     (for plane strain)         ------------- (3.8) 

 

        Similar relationship can be given for mode II and mode III. 

The material property governing fracture may therefore be stated 

as critical stress intensity, KC or in terms of energy as critical 

value GC 

 

Crack Tip Opening Displacement (CTOD)             

        The concept of CTOD () came into existence by the 

independent works of Wells, Cottrell and Barenblatt [5] It is 

proposed that when a significant amount of plasticity occurs at 

the crack tip, the fracture process is essentially controlled by the 

attainment of a critical strain adjacent to the crack tip which can 

be measured be the CTOD. Dugdale postulated a strip yield 

model that gives a plastic zone size in plan stress for an ideal 

plastic non-strain hardening material. The CTOD for a centre 

crack specimen under tension has been obtained using Dugdale’s 

model as  

8
ln sec

2

y

y

a

E

  


 

 
  

              -------- (3.9) 

        Where y
 is the yield stress,  a is the crack size, 


is the 

applied stress, and E is the elastic modulus. 

        There have been a number of investigations relating plastic 

zone size and CTOD. At higher values of applied stress level the 

small scale yielding analysis may not apply. There is subsequent 

increase in CTOD value with the spread of plastic zone and crack 

growth preceding fracture. The elastic-plastic analysis has to be 

used to determine CTOD in these situations. 

  

J – Integral 

        The concept of J-integral is based on an energy balance 

approach which are path independent by virtue of the theorem of 

energy conservation. This integral is applied to crack problems in 

homogeneous body of linear or non linear elastic material free of 

body forces and subjected to 2D deformation field so that all 

stresses σij depend only on two Cartesian coordinates [14]. The J-

integral is defined as  

       

 

 

------------------ (3.10) 

 

 

Where w is the strain energy density = 
ij ijd         (3.11)

   

        Ti are components of the traction vector specified over a 

part of the surface of the body, ui are the component of the 

displacement vectors and s is the distance along any contour Г 

traversed in counter clockwise direction from the lower face of 

the crack around tip to the upper face. It has been that J is equal 

to the potential energy (PE) per unit crack extension per unit 

thickness (B), 

1 ( )d PE
J

B da
 

   (3.12)   

For an elastic plastic material, it can be interpreted as, 

1 du
J

B da
 

    (3.13) 

(3.10)Which represents the rate of elastic and plastic work done 

with respect to crack length (the dissipation energy rate). Thus in 

EPFM, the use of eqn.(3.13) relies not on energy balance but on 

path independence and the degree to which the value of J is 

related to a singularity of stress and strain in the crack tip region. 

 

IV. EXPERIMENTAL ANALYSIS 

         The CT specimens were machined from the rolled plate 

maintaining an L-T orientation the longitudinal or the rolling 

direction was kept perpendicular to the notch plane and the crack 

propagation direction along the transverse direction. The 

dimensions of the CT specimen were kept as per the ASTM 

standards as shown in figure 1.1. The specimen and the notch 

orientation are shown in figure 5.1 for the CT specimen. The 

specimens of 7 mm thickness were machined from plates of 

available material. The width of specimens taken is 50mm. The 

other dimensions as specimen length, hole diameter were 

maintained as per the ASTM standards. The specimens were 

polished for better crack visibility. 

 

.
i

i

u
J w dy T ds

x



 



  
    




International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               121 

ISSN 2250-3153  

www.ijsrp.org 

 
(Figure 1.1) 

Load Calculation for Pre-cracking 

  
a0 = 23.745 mm 

a = 26.745 mm 

W = 50.06 mm 
  = 0.534 

B = 7.18 mm 

Kmax  = 15 MPa m  

 

The Kmax is given by the following equation for the CT specimen. 

 

2 3 4max
max 1.5

(2 )
(0.886 4.64 13.32 14.72 5.6 )

(1 )

P
K

B W


   




    


  (5.1) 

Where, maxP
 is the maximum value of load, B is the specimen 

thickness, W is the width and the factor   = a/W where ‘a’ is 

the crack length. 
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Up is the plastic energy associated with corresponding LPD. 

At critical load, P=15600N, Up = 30.25 Nm 

So Jel = 19.0999 KJ/m
2
 

And Jpl = 214.653 KJ/m
2
 

So, Critical J-integral, JIC = 233.753 KJ/m
2                        

                                                                                                           

 

 

Fig 1.2 
    

Experimental Analysis 

 Crack Length 

(a, mm) 

CTOD (, mm) J-integral  

(J/m
2
) 

Cumulative 

Crack Length 

(a, mm) 

0.62 0.069659 30460.85 1.5 

1.80 0.184675 55814.96 2.1 

2.38 0.271633 90231.19 2.8 

3.17 0.389913 143814.5 3.6 

3.87 0.52341 163423.0 4.3 

4.45 0.593351 199247.6 5.1 

5.31 0.701468 233753.9 6.0 

5.85 0.808883   

 

Table No.1.1 
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Fig No 1.3 

 

 

V.   SIMULATION WORK 

    The ABAQUS finite element system includes:  

 ABAQUS/Standard, a general-purpose finite element 

program. 

 ABAQUS/Explicit, an explicit dynamics finite element 

program. 

 ABAQUS/CAE, an interactive environment used to 

create finite element models, submit ABAQUS 

analyses, monitor and diagnose jobs, and evaluate 

results. 

 ABAQUS/Viewer, a subset of ABAQUS/CAE that 

contains only the post processing capabilities of the 

Visualization module. 

 

          It is suitable for modeling transient dynamic events, such 

as impact and blast problems, and is also very efficient for highly 

nonlinear problems involving changing contact conditions, such 

as forming simulations. 

 

The different modules in ABAQUS package are 

 Part      

 Property   

 Assembly  

 Step  

  Interaction  

  Load   

 Mesh   

  Job  

  Visualization  

 Sketch 

 

     

 

 

 
 

Fig 1.4: After Fracture and before fracture 
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Table No 1.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              
 

Fig. No 1.4 

 

VI. VALIDATION OF RESULTS  

         Comparison of CTOD resistance curve between 

experimental results and FEM analysis results.   
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Fig No 1.6 

     

Comparison of J-Resistance curve (J-R curve) between 

experimental results and FEM analysis results 
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Fig No.1.7 

 

Simulation data 

Cumulative 

Crack Length 

(a, mm) 

J-integral  

(KJ/m
2
) 

Crack 

Length 

(a, 

mm) 

CTOD (, 

m) 

1.36 30460.85 1.1 0.205 

2.04 55814.96 1.8 0.285 

2.85 90231.19 2.4 0.357 

3.76 143814.5 3.2 0.438 

4.21 163423 3.7 0.491 

5.01 199247.6 4.1 0.552 

5.91 233753.9 4.9 0.672 

5.93 283753.9 5.5 0.75 
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VII. CONCLUSION 

          The presents paper present the experimental and numerical 

simulations on compact tension specimens, for the determination 

of fracture toughness parameter and crack growth resistance 

curve. The important conclusions drawn from the present work 

are as follows: 

 

         1. Fracture toughness in terms of critical CTOD and critical 

J-integral are obtained in EN31 steel by finite element analysis 

and also by experiments. δ and J Resistance curve are also 

obtained. The values are as follows: 

 

For CT specimen, δc = 0.75mm and JIC = 225.867 KJ/m
2
 

         (Finite element analysis) 

       δc = 0.8088mm and JIC = 233.754 KJ/m
2
 

        (Experimental analysis) 

         2. It is found that the numerical simulation of practical 

problems is very useful. Results of numerical analysis are 

reliable as they are comparable with the experimental results 

obtained. The time and money can be saved by skipping 

expensive experimentation in this way. Also the failure incidents 

can be avoided by conducting the analysis prior to actual usage. 

        3. It is noticed that J-integral method has some advantages 

compared to displacement interpolation as the knowledge of 

exact displacement field near the crack tip is not required.     J-

integral can be directly extracted from Abaqus analysis. Also J-

integral is a more general fracture toughness parameter as it can 

be applied to both linear and nonlinear situations. 

         4. Analysis of CT sample is done using cohesive element to 

model the crack. An inverse method is adopted to find out the 

properties of cohesive element by comparing it with another FE 

simulation. 

 

VIII. RECOMMENDATIONS FOR FURTHER WORK 

The recommendations for further work include the following: 

1. To carry out the analysis for other different standard 

specimens. 

2. To carry out the analysis of both the specimen using 

cohesive elements and get -R curve along with 

variation of reaction force as a function of displacement. 

3. Carry out experiments on Compact tension specimen to 

validate the results obtained by numerical simulation. 

4. To find out properties of cohesive elements (like GIC) by 

conducting experiments and implement these properties 

into numerical simulation for finding stable crack 

growth 
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    Abstract- This study covered 75 cooperative member milk 

producers and 75 non-member milk producers which were post-

stratified into small, medium and large herd size categories. Per 

day net maintenance cost was found to be higher for member 

group than that of non-member group. It was found to be higher 

in case of buffalo than that of cow and also observed more in the 

summer season. Per litre cost of buffalo and cow milk production 

was observed to be higher for the non-member as compared to 

member group. Per litre cost of buffalo milk production 

decreased with increase in herd size categories across different 

seasons while same trend was not observed in case of cow milk 

production. Further, it was found higher in summer season. Daily 

net return was found relatively higher in member group as 

compared to non-member group and also found higher in winter 

season. Overall average daily milk production, consumption and 

marketed surplus of milk were found higher on the member 

group as compared to non-member group. The corresponding 

figures were recorded highest in the winter season in both the 

member and non-member group. 

 

    Index Terms- Buffalo, Cow, Dairy cooperatives, Marketed 

surplus, Per litre cost. 

 

I. INTRODUCTION 

airy cooperatives have played an important role to improve 

the economy of small milk producers’ households in 

different regions of India. Rajasthan is one amongst them, which 

is predominantly an agricultural state with an excellent potential 

for milk production. Dairy cooperatives have not only provided 

organized network of milk marketing to the rural households, but 

also provided the crucial technical inputs like provision of 

artificial insemination, health services and feed inputs. Cost plays 

an important role in portraying economic viability of a dairy 

enterprise. It is a critical economic indicator for milk producers, 

consumers and policy makers in order to provide an effective 

linkage between the milk producers and consumers for fixing the 

price of milk rationally. Generally, a milk producer can increase 

his dairy income in two ways either by increasing the milk 

production or by reducing cost of milk production. Cost of milk 

production often becomes a policy issue, when milk producers 

complain that the price of milk they are getting does not the 

cover cost of milk production. Keeping the above background in 

mind, it is necessary to study the comparative analysis of milk 

production with the following specific objectives. 

1. To compare the cost and return of milk production 

among different herd size categories of households 

across member and non-member in different seasons.  

2. To compare the production, consumption and marketed 

surplus of milk among different herd size categories of 

households across member and non-member in different 

seasons. 

 

II. REVIEW OF LITERATURE 

      Attempts have been made to review briefly the specific and 

relevant literature, which has direct or indirect bearing on the 

objectives of the present study. Accordingly, relevant literature 

has been reviewed and presented in chronological order as 

follows. 

      Rao and Singh (1995) while studying the impact of 

operation flood programme on the economics of the buffalo milk 

production in Guntur district of Andhra Pradesh found that the 

gross cost of milk production was Rs.2,982.05, Rs.3,274.05, 

Rs.2,744.80, Rs.2,682.75 per annum on landless, small, medium 

and large categories in the case of the beneficiary households as 

against Rs.2,544.05, Rs.2,252.05, Rs.2,113.35 and Rs.2,314.10 

per annum on landless, small, medium and large categories for 

the non-member households. The average cost of milk 

production was Rs. 2.80 per litre on the beneficiary households 

as compared to Rs.3.75 per litre on the non-beneficiary 

households.  

      Sangu (1995) conducted a study on the impact of dairy 

cooperative societies on production, consumption and marketed 

surplus of milk in Meerut district of UP among member and non-

member households. Average milk production per member and 

non-member household respectively were found to be 7.74 and 

6.91 kg per day of which 26.72 and 25.78 per cent was retained 

for home consumption and the rest was sold. The milk 

production increased with size of land holding.   

      Shiyani and Singh (1995) conducted a study on economics 

of milk production for the member and non-member milk 

producers in the Saurashtra region of Gujarat and observed that 

the net cost of maintaining a buffalo was Rs.36.30, Rs.40.15, 

Rs.24.35 per day in rainy, winter and summer seasons in the case 

of the member respondents as against Rs.32.49, Rs.37.97 and 

Rs.26.10 per day for the non-member respondents. The 

corresponding figures for the milch cow were Rs.17.52, 

Rs.19.27and Rs.16.93 in the case of the member respondents as 

against Rs.16.13, Rs.20.14 and Rs.16.46 per day in the case of 

non-member respondents. The season wise analysis indicated 

that the highest cost of milk production per day was found in 

D 
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winter season both in the case of members and non-members. 

The main reasons for the higher cost during winter season were 

better feeding and management practices adopted by the milk 

producers to obtain more milk yield. Further, it was observed that 

feeds and fodder constituted about 70 per cent of the total 

maintenance cost of a milch buffalo and nearly two-thirds of the 

total cost of cow milk production. On an average, per litre cost of 

buffalo milk production was Rs.5.56 and Rs.6.47 for members 

and non-members, respectively. Corresponding figures for milch 

cows were Rs.4.12 and Rs.4.63.  

      Shukla et al. (1995) studied the impact of Operation Flood 

Programme on the economy of rural milk producers in Kanpur 

district – Dehat (UP) and found that the overall average cost per 

milch animal and per household per annum was found to be 

Rs.7,588 and Rs.18,286, respectively in the programme area as 

compared to Rs.6,854 and Rs.11,584 in the non-programme area. 

The average cost of milk production per litre was found to be 

Rs.3.59 and Rs.3.67 in programme and non-programme areas, 

respectively. The overall average milk production per day per 

household was higher at 8.78 litres in the programme area as 

compared to 6.04 litres in the non-programme area. The average 

milk consumption per day per household was 2.23 litres and 1.92 

litres in the programme area and non-programme area, 

respectively.   

      Shah et al. (1996) conducted a study on milk production, 

marketed surplus and marketing of milk in organized and 

unorganized milk marketing sector of Bullandshahar district. The 

results of the study revealed that the level of milk production was 

higher in villages covered by DUSS than those not covered under 

it NDUSS. On an average, the annual milk production per 

household was 4504 litres in DUSS and 3964 litres in NDUSS 

area. The milk production increased with the increase in herd 

size category in both areas. Milk production in DUSS area was 

2378, 5225 and 8301 litres for small, medium and large herd size 

categories, respectively, whereas it was 2045, 4079 and 8094 

litres for small, medium and large herd size categories in NDUSS 

area, respectively.  

 

III. RESEARCH METHODOLOGY 

      Alwar district milk producers’ cooperative union was 

purposively selected from Rajasthan state. Exhaustive lists of all 

the milk producers’ cooperative societies in Alwar district milk 

producer’s cooperative union were prepared. From amongst these 

societies, six milk procurement societies were randomly selected. 

A complete enumeration of all milk producing households of six 

selected societies as well as villages covered under these 

societies was carried out. All the milk producing households 

were classified into three categories, viz., Small (1-2 milch 

animals), Medium (3-4 milch animals) and Large (more than 4 

milch animals) on the basis of number of milch animals. From 

six selected societies, 75 member households
107

 were randomly 

selected based on probability proportional to number of 

households in each category. Thereafter, an equal number of 

                                                 
107

 Member who have atleast one milch animal and supplying milk to cooperative 

societies for a period of 180 days in a year.  

non-member households
108

 (75) of almost similar resource 

situation were selected from each category of households in the 

same society villages to serve as valid basis of comparison. Thus 

in all, 150 households were interviewed during the year 2005-06. 

      The primary data were collected with help of well structured 

pre-tested schedule by personal enquiry method. The data 

collected were subjected to tabular analysis in order to study the 

comparative economics of milk production. The net maintenance 

cost per milch animal per day was divided by the respective 

average milk yield per milch animal per day to arrive at per litre 

cost of milk production. Net return was computed by deducting 

gross cost from gross return. The total milk produced by the all 

milch animals in the household was reckoned as total milk 

production. The quantity of milk retained at home for 

consumption or conversion into milk products was taken as the 

per day milk consumption of household. The marketed surplus of 

milk was worked out by subtracting total milk consumption from 

total milk production. 

 

IV. RESEARCH FINDINGS AND INTERPRETATION 

      Maintenance Cost: A comparative analysis of season wise 

per day maintenance cost for buffaloes and cows are presented in 

Table 1. A perusal of the table revealed that the overall average 

per day net maintenance cost per milch animal was found to be 

higher for member group than that of non-member group. 

Shiyani and Singh (1995) also observed similar findings. The 

relatively higher net maintenance cost observed for member 

group could be due to better feeding and management practices 

adopted by this group to achieve the higher milk yield. Average 

net maintenance cost per milch animal per day was found to be 

higher in case of buffalo than that of cow. Average per day net 

maintenance cost per buffalo increased with increase in herd size 

categories across different seasons in both the member and non-

member group while same trend was not observed in case of 

cow. Further, the average net maintenance cost per day per milch 

buffalo and cow was found to be relatively more in the summer 

season followed by rainy and winter seasons across various herd 

size categories in member and non-member groups which may 

be attributed to higher price of feed and fodders in this season. 

 

Table 1: Average maintenance net cost across herd size 

categories in different seasons 

(Rs. / milch animal/day) 

 

Category 

Member Non-member 

Buffalo cow Buffalo cow 

Winter season 

Small  48.45 38.12 43.44 36.29 

Medium  46.20 38.21 42.40 35.32 

Large  44.57 34.88 38.69 -- 

Overall  46.42 37.55 41.18 35.98 

Summer season 

Small  50.51 40.17 46.18 37.84 

Medium  49.92 41.10 45.46 37.26 

Large  49.28 36.12 44.82 -- 

                                                 
108 Non-member who have atleast one milch animal and supplying the milk to any 

agency except milk cooperative  societies for a period of 180 days in a year.  
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Overall  49.90 39.92 45.64 37.63 

Rainy  season 

Small  49.13 38.25 46.96 36.36 

Medium  47.90 38.71 44.01 35.57 

Large  45.52 34.42 41.68 -- 

Overall  47.67 37.79 44.85 36.10 

 

      Cost of milk production: Cost of milk production per unit is 

an important indicator of efficiency of milk production. The 

average per litre cost of milk production across different herd 

size categories of member and non-member groups has been 

given in Table 2. A close perusal of the table revealed that per 

litre cost of milk production of buffalo and cow was observed to 

be higher for the non-member as compared to member group 

except in the case of rainy season in buffalo and summer season 

in cow. Thus, it can be concluded that the per litre cost of milk 

production was slightly lower in the case of member of dairy 

cooperatives than the non-member group, which can be 

attributed to the higher milk yield per milch animal in member 

group. These findings were in conformity with study of Shukla et 

al. (1995), Shiyani and Singh (1995), Rao and Singh (1995). 

Average per litre cost of buffalo milk production decreased with 

increase in herd size categories across different seasons in both 

the member and non-member group while same trend was not 

observed in case of cow milk production. Further, the average 

per litre cost of buffalo and cow milk production was found to 

higher in summer season followed by rainy and winter seasons 

across various herd size categories in member and non-member 

groups. This was mainly due to lower milk production in summer 

season. 

 

Table 2: Average per litre cost of milk production across 

herd size categories in different seasons 

(Rs. / litre/day) 

 

Category 

Member Non-member 

Buffalo cow Buffalo cow 

Winter season 

Small  9.30 8.80 9.44 9.35 

Medium  8.85 8.49 9.42 9.32 

Large  8.39 8.72 8.99 -- 

Overall  8.85 8.67 9.28 9.33 

Summer season 

Small  13.84 12.67 13.99 12.09 

Medium  13.53 12.09 13.98 11.32 

Large  13.25 11.11 13.92 -- 

Overall  13.54 11.96 13.96 11.70 

Rainy  season 

Small  12.22 10.42 12.04 10.69 

Medium  12.01 10.32 11.74 10.31 

Large  11.18 10.59 11.33 -- 

Overall  11.80 10.44 11.70 10.50 

 

      Net return from milk production: Per day net return from 

milk production obtained from buffalo and cow across herd size 

categories in different seasons for both member and non-member 

group have been presented in Table 3. The net return per milch 

animal per day in the case of buffalo and cow were relatively 

higher in member group as compared to non-member group. 

Relatively higher net return observed for member group could be 

due to the relatively higher milk yield and higher price of milk 

realized by member group as compared to non-member group. 

This was mainly due to higher milk production in winter season. 

Further, the net return per milch buffalo and cow were found to 

be higher in winter season followed by rainy across various herd 

size categories in member and non-member groups. Net return 

per milch buffalo and cow were found to be positive in summer 

season for member households while it was observed negative 

for non member households across various herd size categories 

in different seasons.  

 

Table 3: Net return from milk production across herd size     

categories in different seasons 

(Rs. / milch animal/day) 

 

Category 

Member Non-member 

Buffalo cow Buffalo cow 

Winter season 

Small  15.01 10.59 8.82 3.48 

Medium  17.90 12.19 8.86 4.48 

Large  20.58 10.32 10.33 - 

Overall  17.83 11.03 9.34 3.98 

Summer season 

Small  0.30 1.04 -3.78 -1.85 

Medium  1.37 3.95 -3.83 -0.25 

Large  2.39 6.13 -3.86 - 

Overall  1.35 3.71 -3.82 -1.05 

Rainy  season 

Small  1.40 6.71 0.42 1.89 

Medium  2.37 6.29 1.48 2.38 

Large  5.36 4.58 2.48 - 

Overall  3.04 5.86 1.46 2.13 

     

      Milk production: Milk production was analyzed across 

different seasons in both the member and non-member groups 

and the results of the same are presented in Table 4. It may also 

be observed that overall average milk production was higher on 

the member group as compared to non-member group could be 

attributed to the keeping of superior quality of animals and other 

management practices. The study of Shukla et. al. (1995), Sangu 

(1995), Shah et al. (1996), and Ashalatha et al. (2004) were also 

reported similar observations. The average milk production 

across different seasons indicated that the highest milk 

production was recorded in the winter season (15.06 litres) 

followed by rainy season (11.32 litres) and summer season 

(10.52 litres) in the member group, while for non-member group 

highest milk production was observed in the winter season (12.71 

litres) followed by summer (9.35 litres) and rainy season (8.86 

litres). Highest milk production in the winter season might be 

due to more availability of feed and fodders. Further, the average 

milk production per day per household increased with increase in 

herd size categories across different seasons in both the member 

and non-member groups.  
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Table 4: Average milk production across herd size categories 

in different seasons 

(Litres/day/household) 

 

Categor

y  

Member Non-member 

Winte

r 

Summe

r 

Rain

y 

Winte

r 

Summ

er 
Rainy 

Small 9.15 6.16 6.75 7.33 5.08 6.04 

Medium 17.54 12.51 13.24 14.12 10.52 12.71 

Large 27.67 19.22 21.00 21.50 15.80 20.40 

Overall 15.06 10.52 11.32 12.71 9.35 8.86 

 

      Milk consumption: Milk consumption was also ascertained 

across different seasons in both the member and non-member 

groups and the results of the same are presented in Table 5. 

Average milk consumption per day per household was slightly 

higher on the member group than that of the non-member group.  

The average daily milk consumption was observed to be highest 

in winter season followed by rainy season and summer seasons 

across various herd size categories in the member and non-

member groups. Highest milk consumption in the winter season 

might be due to conversion of larger quantities of milk into milk 

products. Further, the average daily milk consumption increased 

with increase in herd size categories across different seasons in 

both the member and non-member groups.  

 

Table 5: Average milk consumption across herd size 

categories in different seasons 

(Litres/day/household) 

Category  
Member Non-member 

Winter Summer Rainy Winter Summer Rainy 

Small 3.20 1.59 2.21 3.29 1.92 2.55 

Medium 5.84 3.45 4.27 5.38 3.38 4.35 

Large 8.44 4.67 5.89 7.10 4.60 6.40 

Overall 4.99 2.78 3.56 4.13 2.52 3.31 

       

      Marketed surplus of milk: In order to assess marketed 

surplus of milk, data were analyzed for different seasons on the 

member and non-member groups and are brought out in Table.6. 

It may be observed that average marketed surplus of milk per day 

per household was more on the member group compared to the 

non-member group. The average daily marketed surplus of milk 

across different seasons indicated that the highest quantity of 

marketed surplus of milk was recorded in the winter season 

followed by rainy season and summer seasons in the member and 

non-member groups. Highest marketed surplus of milk in the 

winter season might be due to more production of milk.  

 

Table 6: Average marketed surplus of milk across herd size 

categories in different seasons 

(Litres/day/household) 

Category  
Member Non-member 

Winter Summer Rainy Winter Summer Rainy 

Small 5.95           4.57               4.54          4.04          3.16             3.49           

Medium 11.70         9.06               8.97          8.74          7.14             8.36           

Large 19.22        14.55               15.11          14.40          11.20             14.00           

Overall 10.07         7.74               7.76          6.05     4.81          5.55   

 

V. CONCLUSION 

      The cost and return measures of milk production obtained in 

the present study suggested that buffalo milk production is 

relatively more profitable than cow in the study area. Thus, 

sound economic logic exists for persuading both the member and 

non-member households to continue buffalo rearing to enhance 

their income. Hence, adequate attention should be paid to 

promote buffalo upgradation programme. The study in nutshell 

indicated a positive impact of dairy cooperatives on several 

economic parameters such as average cost and return, 

production, consumption and marketed surplus of milk in dairy 

enterprise as evidenced from the results of the investigation. The 

findings of present study would be of practical significance for 

the researchers, extension workers, policy makers, planners, 

administrators and dairy farmers so as to take rational decisions 

for the benefit of members of dairy co-operative societies as well 

as promote co-operative movement in the field of dairying in 

Rajasthan in general and for the cooperative milk union in Alwar 

district.  
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    Abstract- The present study was conducted on preparation and 

quality evaluation of carrot pomace powder enriched defatted soy 

flour fortified biscuits using different level of carrot pomace 

powder. The quality of biscuits was determined on the basis on 

physico -chemical characteristics namely: Moisture content, Ash 

content, Fat content, Protein content, β-carotene content, and 

Crude Fiber content and sensory analysis including sensory 

attributes namely colour, flavour, texture, taste and overall 

acceptability .The moisture content of  biscuits was found to be 

increased with increase in proportion of carrot pomace powder. 

Estimation of crude fiber content of sample showed high 

improvement in nutritional value of carrot pomace powder 
incorporated biscuits, the highest value was observed in 10% 

Carrot pomace powder incorporated biscuit sample i.e 2.92%. 

There was linear increase in β-carotene content  from 0.10 to 

2.49 mg due to increase in the level of carrot pomace powder 

.The mean overall sensory acceptability scores of more than 8.50 

for biscuit samples upto 5% carrot pomace powder indicated the 

commercial scope for manufacturing good quality vegetarian 

biscuits with carrot pomace powder and defatted soyflour, which 

will also be helpful in providing daily dietary requirement of β-

carotene to the consumer . 

 

    Index Terms- Biscuits, Carrot pomace powder, Defatted 

soyflour 

 

 

I. INTRODUCTION 

umans have consumed bakery products for hundreds of 

years. Among the different bakery products, biscuits 

constitute the most popular group. Biscuits are confectionery 

dried to very low moisture content. According to (Fayemi, 1981) 

biscuit is defined as a small thin crisp cake made from 

unleavened dough. Biscuits are an important baked product in 

human diet and are usually eaten with tea and are also used as 

weaning food for infants. The school children who are often 

underweight (ACC/SCN, 1987) use them as snack. The 

ingredients are simple; they contain soft wheat flour, shortening, 

sugar, fat, eggs. These ingredients are considered to be low in 

nutritive and biological values since soft wheat flour used for the 

production of biscuits is deficient in several nutrients including 

some vitamins, mineral elements as well as dietary fiber (Awan 

et al., 1991) and contains only 7 to 10% protein (Yamazaki and 

Greenwood, 1981). Wheat flour lacks certain essential amino 

acids such as lysine, tryptophan and threonine (Kent, 1975); 

hence, the low nutritive value of biscuits is an issue of great 

concern because biscuits are the most commonly eaten snacks by 

school children who need more protein per unit body weight than 

adults.  

        The soybean, (Glycine max) a grain legume, is one of the 

richest and cheapest sources of plant protein that can be used to 

improve the diet of millions of people, especially the poor and 

low income earners in developing countries because it produces 

the greatest amount of protein used as food by man (LIU, 2000).  

Defatted soyflour at 2-5% improves water holding capacity and 

sheeting process of dough. The enhanced sheeting strength 

produces better layering during the fat roll in process and more 

tender and finished product. 

        Carrot is a rich source of β-carotene and contains other 

vitamins, like thiamine, riboflavin, vitamin B-complex and 

minerals (Walde et al. 1992). The carrot juice is used in 

fabricated baby foods, which are most popular throughout the 

world (Francis, 1999). Dried pomace has β carotene and ascorbic 

acid in the range of 9.87 to 11.57 mg and 13.53 to 22.95 mg per 

100 g respectively (Upadhyay et al. 2008). 

       Carrot pomace is by-product of carrot juice extraction unit. 

Juice yield is reported to be only 60-70% and up to 80% of the 

carotene may be lost with the pomace.. The use of carrot pomace 

as a by-product utilization will decrease the environmental load. 

Drying or dehydration is the useful means to increase the shelf 

life of perishable food for further use (Roberts et al. 2008).  

        Carrot pomace can be stored even at room temperature for 

longer periods.The commercial exploitation of carrot has not 

been so far taken place in most of the developing countries 

despite having the potential for processing and value addition. So 

far most of the work with carrot is in juice form only. Yield and 

quality of carrot juice extracted by pressing is varied with the 

pre-treatment conditions such as pH, temperature and time 

(Sharma et al., 2006).  

       The effect of pre-treatment conditions on the physico-

chemical parameters of carrot juice and the effects of different 

blanching solutions and blanching times (1-5 min) on the quality 

of carrot juice have been studied (Bin-Lim and Kyung-Jwa, 

1996, Sharma et al., 2007). (Bohm et al., 1999) reported juice 

yield in carrots as only 60-70%, and even up to 80% of carotene 

may be lost with left over carrot pomace. So far the left over 

pomace, received after juice extraction from carrots, does not 

find its proper utilization. 

       The present study was carried out to find out the effect of 

addition of different proportion of carrot pomace powder and 

H 
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fortified with 5% DSF on nutritional composition and sensory 

characteristics of  beta carotene rich biscuits. 

 

II. MATERIALS AND METHODS 

Preparation of biscuits 

         Biscuits were prepared using creamery method for making 

biscuit dough. The ingredients used in biscuits were flour blends 

(100g), sugar (30g), shortening (20g), milk powder (2.0g), 

sodium chloride (1g), sodium bicarbonate (0.5g), ammonium 

bicarbonate (1g), vanilla essence (0.2 ml), water (20 ml) and 

skimmed milk powder. Five flour blends, prepared with wheat 

flour and defatted soy flour (DSF) were 95:5, 92.5:5, 90:5, 

87.5:5, 85:5. With these flour blends, the level of carrot pomace 

powder (CPP) used for making biscuit samples were 0, 2.5, 5, 

7.5, 10% respectively.  

          The dough was sheeted to a thickness of 3.5 mm with the 

help of an aluminium platform and frame. The sheeted dough 

was cut in to a square shape using a moulder. The cut dough was 

transferred to aluminium tray. The biscuits were baked in an 

electric oven maintained at 205
0
C for 10minutes. The baked 

biscuits were cooled for about 30 minutes, packed into LDPE 

bags for further analysis 

 

Nutritional composition 

         Moisture content, Ash content, Fat content, Crude Fiber 

and Beta carotene in different biscuits samples were determined 

as per standard methods (AOAC, 2000). Total carbohydrates 

value was obtained by subtracting total of moisture, protein, fat, 

crude fiber and ash content from 100. 

 

Sensory characteristics 

         Sensory attributes of biscuits samples packed in LDPE 

were evaluated in fresh condition. Hedonic scale rating was used 

for evaluation of biscuit samples. The result of sensory 

characteristics of biscuit samples from wheat flour, defatted 

soyflour , carrot pomace powder and other ingredient and packed 

in LDPE were evaluated in terms of different attributes namely: 

colour, flavour, taste, texture and overall acceptability 

 

TABLES 

TABLE 1: Details of treatment combination 

 

TREATMENTS WHEAT 

FLOUR  

DEFFATED 

SOY FLOUR 

CARROT 

POMACE 

T1 100% 0% 0% 

T2 95% 5% 0% 

T3 92.5% 5% 2.5% 

T4 90% 5% 5% 

T5 87.5% 5% 7.5% 

T6 85% 5% 10% 

 

T1 – The product was prepared without supplementing CP and 

DSF to the flour. 

T2– The product was prepared by supplementing the wheat flour 

with 5% DSF & 0% CP. 

T3 – The product was prepared by supplementing the wheat flour 

with 5% DSF & 2.5% CP. 

T4– The product was prepared by supplementing the wheat flour 

with 5% DSF & 5% CP. 

T5- The product was prepared by supplementing the wheat flour 

with 5% DSF & 7.5% CP. 

T6- The product was prepared by supplementing the wheat flour 

with 5% DSF & 10% CP 

 

III. RESULTS AND DISCUSSIONS 

        On evaluation of result it was found that there was an 

increase in moisture content in biscuit samples with increase in 

the level of carrot pomace powder from 2.5% to 10%. The 

increased ash content was due to high percentage of mineral 

content present in carrot pomace powder, therefore there was 

significant difference between samples. As wheat flour, defatted 

soy flour and carrot pomace powder were having lower fat 

content, therefore the total fat content of biscuits is majorily a 

function of externally added fat during biscuit preparation. It was 

found that there was linear increase in beta carotene content in 

the biscuit sample with increase in level of carrot pomace powder 

from 2.5 to 10% which was obvious. There was a decrease in 

protein content in the biscuit samples with increase in level of 

carrot pomace powder because carrot pomace powder has a 

lower amount of protein content compare to wheat flour. The 

different level of carrot pomace powder increased the total crude 

fiber content significantly in biscuit samples due to higher 

content of these nutrients in carrot pomace powder.  

        Sensory attributes of all biscuit samples packed in LDPE 

were evaluated in fresh condition at ambient temperature. 

Hedonic scale rating was used for evaluation of biscuit samples. 

Different attributes selected were colour, flavour, taste, texture 

and overall acceptability. The mean overall acceptability scores 

of more than 7.5 for biscuit sample upto 5% carrot pomace 

powder indicated the commercial scope for manufacturing good 

quality vegetarian biscuits with carrot powder and defatted soy 

flour. 
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Table 2:  Effect of Carrot pomace powder on Physico- chemical characteristics of DSF fortified Biscuits 

 Moisture 

content 

Ash Protein Crude 

fiber 

Fat carbohydrate Energy Beta 

carotene 

T1 2.96 0.50 8.51 0.10 22.13 65.8 496.41 0.390 

T2 3.00 0.65 9.15 0.38 22.21 64.61 494.93 0.492 

T3 3.05 0.79 9.06 0.52 22.20 64.38 493.56 1.15 

T4 3.12 0.98 8.98 0.98 22.23 63.89 491.55 1.65 

T5 3.18 1.09 8.84 1.09 22.21 63.59 489.61 2.388 

T6 3.21 1.12 8.77 2.92 22.14 61.84 481.7 2.46 

 

 

 

Table 3: Effect of Carrot pomace powder on Sensory characteristics of DSF fortified Biscuits 

 Colour Taste Texture Flavour Overall 

Acceptibility 

T1 7.00 7.00 8.00 7.50 7.37 

T2 8.00 7.50 8.50 7.50 7.87 

T3 8.50 8.00 9.00 8.50 8.50 

T4 9.00 8.50 8.50 9.00 8.75 

T5 8.00 8.00 8.00 8.00 8.00 

T6 7.50 7.50 7.50 8.00 7.62 

 

 

 

Figure 1: Physico- Chemical Characteristics of DSF Fortified Biscuits 
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Figure 2: Sensory Characteristics of DSF Foritifed Biscuits 

 

 

 

IV. SUMMARY AND CONCLUSION 

        Biscuit samples of high nutrition were formulated from 

different combination of wheat flour, defatted soy flour and 

carrot pomace powder. Blend formulation showed the strongest 

impact on formulation. The composition and nutritive value of 

biscuit samples represent balanced quantity of carbohydrate, 

protein, fat, crude fiber and beta carotene and these samples were 

acceptable in sensory evaluation. 

        Moisture content of the experimental biscuit samples 

slightly increased with the level of incorporation of carrot 

pomace powder while Fat, Ash, Protein, Crude fiber and B-

carotene content of biscuit sample decreased slightly. 

        The colour of the biscuits varied due to variation in level of 

CPP incorporation and chemical changes. The overall result  

reveal that the flavour of biscuits was acceptable when level of 

incorporation od CPP was increased up to 5%. The texture of 

biscuits decreased, however it depicted no prominent and 

undesirable change and analysis at 5% level indicated no 

significant difference in the texture of the treatment. 
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    Abstract- Open Shortest Path First (OSPF), an open standard 

link-state dynamic routing protocol, is the most commonly used 

Interior Gateway Protocol (IGP) in IP networking worldwide. 

Wide spread deployment and years of experience running the 

protocol have motivated continuous improvements to make it 

more manageable, scalable and cost effective by configuring 

Stub Areas, Totally-Stubby Areas and Route Summarization to 

accommodate routers having limited resources using OPNET 

Modeler®14.5. 

 

    Index Terms- OSPF, IGP, Link-state routing protocol, 

Scalable, Stub Area, Route Summarization. 

 

I. INTRODUCTION 

PEN Shortest Path First (OSPF) [1] is a popular link-state, 

interior gateway (IG), dynamic routing protocol, which is 

commonly used word wide within a single autonomous system 

(AS). OSPF belongs to the category of link-state routing 

protocol. Link-state routing protocols have been in use now for 

more than 30 years. The first major deployment dates back to 

1978 when a link-state routing protocol, called SPF, replaced a 

distance vector approach in ARPANET [2], [3]. The principle of 

link-state routing is that all the routers within an area maintain an 

identical copy of the network topology by sending the link state 

advertisements (LSAs) to their neighbouring devices using a 

special multicast address. Each router performs a series of 

calculations that determine the best routes. They maintain the 

link-state database (LSDB), where each record represents the 

links to a particular node in the network. In addition, they are 

quick to converge to their routing updates across the network in 

comparison to distance vector protocols [4]. However, link-state 

protocols also require more CPU power, storage memory and 

links bandwidth. There are some prime design goals for OSPF 

network like Functionality, Scalability, Adaptability, 

Manageability and Cost effectiveness [5]. The ultimate criterion 

for satisfying Functionality is, ``the network must work´´. Here, 

one must use service level agreements (SLAs) to meet the 

business requirement and if the network design is not designed to 

meet this business goal, the network design is flawed. However, 

for Scalability reasons, to keep pace with the organizations 

business needs and the capability to further expansion as 

organization grows, OSPF allows the routing domain to be split 

into multiple areas and a router needs to know the complete 

topology of only those area(s) to which its interfaces belong. 

Whereas, Adaptability refers to network’s capability to respond 

to the changes in the large network design environments 

involving multiple media, multiple protocols, and 

interconnection to networks outside any single organization’s 

dominion of control. To meet these changing demands of the 

routing infrastructure the size of the link-state database becomes 

very large. Consequently, some routers may be unable to keep 

the entire database due to resource shortages. Manageability 

provides proactive network management; the network must have 

the proper tools and design to make the operator aware of its 

operation and current status. Cost effectiveness is the true bottom 

line of a network design. A network is cost effective when all the 

available resources could be used under predefined budget.  

        To meet these goals, to make OSPF works hassle free even 

with not-so-powerful routers and to avoid routing meltdowns 

even in the frequent topology changing environments. Here we 

present some of the various possible ways of reducing the size of 

link-state database by configuring stub-areas, totally-stubby areas 

and proper route summarization, which allows us to 

accommodate routers having limited resources thereby 

significantly reduces the processing overhead of the protocol.  

        The rest of the paper is organized as follows. Section II 

provides an architectural overview of OSPF and its LSA types. 

Section III describes some methods of reducing LSA flooding 

and LSDB overhead. Section IV describes the implementation 

overview of different scenarios. Section V describes the 

simulation result and analysis followed by conclusion in Section 

VI. 

 

II. OSPF ARCHITECTURE AND LSA TYPES 

OVERVIEW 

        OSPF is a link state routing protocol. Link-state routing 

protocols are distributed and replicated database that describes the 

routing topology. For scalability reasons, OSPF divides the 

routing domain it is serving, into multiple areas. Splitting a 

routing domain into multiple areas allows a router to require the 

complete topology information of only those area(s) to which its 

interfaces belong [5], [6]. As shown in Fig. 1, the OSPF areas in a 

routing domain are arranged in a hub and spoke fashion with a 

special area, called area 0 or the backbone area, serving as the 

hub and other areas connected as spokes to the backbone area. All 

OSPF routes from a source in one area to a destination in another 

area need to pass through the backbone area. A router may have 

interfaces in multiple areas. Such routers are known as the area 

border routers (ABRs). Also, some routers, known as the 

autonomous system boundary routers (ASBRs), may have links 

to routers in other autonomous systems.  

      An interface of a router is considered an OSPF link and state 

of all the links are stored in link-state database. Each router in 

routing domain collects local routing topology and sends this 

O 
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information via link-state advertisements (LSAs). LSAs are 

flooded to all other routers in routing domain and each router 

generates link-state database (LSDB) from received LSAs [7]. 

The link-state protocol’s flooding algorithm calculates routing 

table based on this link-state database. Table I provides a brief 

overview of different LSAs used in OSPF networks 

 

 

 
TABLE I 

OSPF LINK STATE ADVERTISEMENTS [6] 

 

LSA Type Originating Router Information carried Flooding Scope 

Type 1 Router LSA Any Router Adjacency status on the router’s 

interfaces in the area 

Area wide 

 

Type 2 Network LSA Designated Router 

(DR) 

Describes the set of routers on a 

broadcast/NBMA network 

Area wide 

Type 3 Summary LSA 

(OSPFv2[1]/ Inter area 

prefix LSA(OSPFv3 [8]) 

ABR Describes the originating ABR’s cost 

to destinations outside the area but 

inside the AS. 

Area Wide 

Type 4 Summary LSA 

(OSPFv2)/ Inter area router 

LSA(OSPFv3) 

ABR Describe an ASBR external to the 

area in which the LSA is flooded 
Area Wide except stub areas[7] 

Type 5 AS-external LSA ASBR Describes a destination external to 

the AS 

AS wide except in stub areas and 

NSSA [9] 

Type 6 Group Membership 

LSA 

Any Router Describes the originating router’s 

directly attached networks that 

contain members of a particular 

multicast group 

Area wide 

Type 7 NSSA LSA NSSA ASBR Describes a destination external to 

the AS 

Within the originating NSSA 

Type 8 External Attributes 

LSA 

Any Router Used to internetwork OSPF and 

BGP 

Area Wide 

Opaque LSA Any Router Provides a general mechanism to 

distribute information via OSPF 
 Link local for type 9 opaque LSAs; 

Area wide for type 10 opaque 

LSAs; AS wide for type 11 opaque 

LSAs except in stub areas and 

NSSA 

 

 

 
Fig. 1: OSPF Architectural overview and its LSA types 

 

 

III. REDUCING LSA FLOODING AND LSDB 

OVERHEAD 

        A topology change within the area results in the generation 

of new instances of router/network LSAs by the affected routers. 

Similarly, the topology change events outside the area may result 

in generation of new summary/ASE LSAs. A new router, network 

or summary LSA is flooded throughout the area to which it 

belongs while a new ASE LSA may be flooded throughout the 

AS. Each router receiving the new LSA takes part in the flooding 

process by sending the new LSA across all interfaces within the 

flooding scope except the one on which the LSA has arrived, 

update their LSDB and perform recalculation of   their routing 

tables to reflect the current topology [7]. An AS external LSA is 

36 bytes long. Adding one third of a packet header (IP header 

plus OSPF Update packet) yields 52 bytes. Transmitting this 

amount of data every 30 minutes (LSRefrshTime) gives an 

average rate of 23/100 bits/second [10].  

         Scalability should always be taken into consideration when 

designing a network. All routers keep a copy of the LSDB. As 

network grows, the size of the link-state database becomes very 

large, resulting incapable to keep the entire database due to 

resource shortages; we term this ``database overflow´´. When 

database overflow is anticipated, the routers with limited 

resources can be accommodated by configuring OSPF stub areas 

and not-so-stubby areas (NSSA) [11], [12]. Subsequent 
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subsections describe some proposals aimed at reducing LSAs 

flooding traffic and size of topological database [13]. 

 

A. Stub Area 

        External networks, such as those redistributed from other 

protocols into OSPF, are not allowed to be flooded into a stub 

area. Specifically, the ABR stops LSA Types 4 and 5. Therefore, 

no router inside a stub area has any external routes. Hence 

reduces LSA overhead on a router in a stub area.  

 

B. Totally Stubby Area  

         A totally stubby area further reduces the number of routes in 

the routing table, by replacing external Type 5, summary Type 3 

and 4 LSAs with a default route; results further reduce the 

number of routes in global routing table. 

  

C. Not-So-Stubby Area (NSSA) 

         NSSAs are similar to the existing OSPF stub area 

configuration option but have the additional capability of 

importing AS external routes in a limited fashion. The NSSA 

feature allows an area to retain the other stub area features—the 

ABR sends a default route into the NSSA instead of external 

routes from other ASBRs—while also allowing an ASBR to be 

inside of this area. Redistribution into NSSA area creates a 

special type of LSA known as Type 7, which exists only in this 

area and an NSSA ABR translates it into a Type 5 LSA. 

 

D. Route Summarization/Aggregation 

        Route summarization, another key for routing scalability in 

today’s Internet, involves consolidating multiple routes into a 

single advertisement. CIDR as specified in [14] provides a 

mechanism to aggregate routes for efficiently utilizing IP address 

space as well as reducing the number of routes in the global 

routing table. Route aggregation would not only help global 

Internet scalability but would also contribute to scalability in 

local networks. The overall goal is to keep the routes in the 

backbone to a minimum [15].  

 

 
Fig. 2: OSPF Multi-area topology 

 

IV. IMPLEMENTATION 

         Implementation is done in OPNET Modeler®14.5. In this 

paper, four scenarios- OSPF Multi areas, OSPF Stub area3, OSPF 

Totally Stubby area3 and Multi areas ABR Route summarization, 

are created each consists of twelve interconnected ethernet4 slip8 

gtwy with PPP DS1 (1.544 Mbps) links, the topology is 

configured mainly with OSPF having area 1, 2 and 3 connected to 

the backbone area 0. In these scenarios node 8 and node 12 are 

acting as ASBR whereas node 10, 11, 13 and 18 are acting as 

ABR. We configured various loopbacks on node 0, 12 and 19 for 

generating the external and inter-area traffic respectively as 

shown in Fig. 2. 

 

V. SIMULATION RESULTS AND ANALYSIS 

       In this section, we present a comparative analysis by 

simulating these four scenarios in OPNET Modeler®14.5 for 

1200 seconds for a particular node 15. There are four network 

models, which are configured and run as 1
st
 scenario is OSPF 

with multi-areas, 2
nd

 one is OSPF with Area 3 as stub-area, and 

3rd one is OSPF with area 3 as totally-stubby and 4
th

 one is OSPF 

configured with ABR based route summarization. 

 

A. Route Table Size Analysis 

         This statistic collects the average number of routing entries 

within a given bucket size of the node 15’s routing table as shown 

in Fig. 3. We can see that the size of routing table decreases on 

reducing the LSDB overhead by configuring the area 3 as stub, 

totally-stubby and ABR based route summarization as compared 

to the simple multi-area scenario, found minimum in totally-

stubby case. 

 

 
Fig. 3: Average route table size 
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Fig. 4: IP processor forwarding memory queue size (bytes) of 

node 15 

 

B. IP Processor Forwarding Memory Queue Size Analysis 

          This statistic represents the IP router processor’s current 

amount of forwarding memory used by packets, expressed in 

bytes. As shown in Fig. 4, the size of IP processor’s forwarding 

memory of node 15 is found to be decreases as decreases the 

LSDB overhead and found minimum in totally-stubby case. 

 

C. CPU utilization Analysis  

         This statistic reports the utilization, in percentage (%), of 

the central CPU and we found that as the size of the routing table 

decreases, the overhead on router’s CPU decreases as shown in 

Fig. 5. 

 
Fig. 5: Average CPU utilization of node 15 

 

D. Link Utilization Analysis 

         This statistic represents the percentage of the consumption 

of an available channel bandwidth. In Fig. 6 (a) and Fig. 6 (b), we 

can see that the average point-to-point link utilization is decreases 

as the traffic on the links is reduced and is found minimum in 

case of totally stubby area.  

 

 

(a)  Average point-to-point link utilization between node 15<—

>node 14 

 

  

(b)  Average point-to-point link utilization between node 15<—

>node 16 

Fig. 6: Link utilization analysis 
 

VI. CONCLUSION 

          For the proper operation of OSPF protocol in the 

frequently changing environment requires that all the OSPF 

routers maintain an identical copy of the OSPF link-state 

database. However, some of the routers may be unable to keep 

the entire database due to resources shortages because of 

increasing link-state database with vastly growing demands of 

the routing infrastructure. In this paper, we presented some 

techniques to combat increasing link-state database and 

processing overhead of the protocol by configuring stub-areas, 

totally-stubby areas and proper route summarization that allow 

large OSPF networks to exist even with not-so-powerful routers 

and to avoid routing meltdowns even in face of multiple and 

frequent topology changes. 
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    Abstract- The present study was carried out with the objective 

to prepare whey protein enriched biscuits by supplementing 

wheat flour with whey protein concentrate at different levels of 

substitution, to assess the nutritional quality and storage stability 

of the product. The product was further analysed for cost. 

Control and three experimental treatments were prepared with 

varying proportions of whey protein concentrate - 4%, 7% and 

10%. Each treatment was replicated three times. Sensory 

evaluation of the biscuits was carried out using 9 point hedonic 

scale. The data obtained during the study was analysed 

statistically using analysis of variance and critical difference 

techniques. On the basis of results it was concluded that 

treatment T3 containing 10% WPC was best regarding sensory 

characteristics – colour and appearance, taste and flavour, body 

and texture and overall acceptability of the product. All the 

experimental treatments and control were also analysed 

chemically using AACC and AOAC procedures. Chemical 

analysis showed that the moisture content of the biscuits varied 

from 1.24 – 2.13 and the highest moisture content was found in 

T3 which contained highest amount of WPC, the moisture 

content also increased with the storage time. Estimation of 

protein content of sample showed high improvement in 

nutritional value of whey protein enriched biscuits with a 

maximum value of 21.86%. There was linear increase in ash 

content of the product from 0.30 – 1.11.  

         Based on the results it was concluded that the whey protein 

enriched biscuits containing 10% WPC were high as comparable 

to control and other treatments in sensory characteristics (colour 

and appearance, flavour and taste, body and texture & overall 

acceptability). The chemical analysis for moisture content, ash 

content, protein content and crude fibre content was rating T3 > 

T2 > T1 > T0. 

 

    Index Terms- Biscuit, Whey Protein Concentrate. 

 

I. INTRODUCTION 

oday's health conscious consumers are increasingly making 

food choices based on a food's ability to provide health 

benefits, such as enhancing body functions or reducing the risk 

for certain disease. Many traditional dairy ingredients provide 

unprecedented opportunities for the food industry to improve 

existing and/or develop new products with unique health 

benefits. New technologies to isolate dairy ingredients and 

emerging research identifying biological roles for dairy 

ingredients, such as whey proteins, are leading to growing 

interest in their potential use in functional foods (Smithers et al., 

1996).  
         Whey has all along been considered as a waste product and 

looked upon seriously by the environmentalists and technologists 

due to its potent polluting strength. However, it is no longer 

considered a waste product but a treasure chest of nutritionally 

rich whey protein, which has been unlocked by the modern 

processing technology, enabling them to recover economically in 

their native form. The advent of this technology has been a great 

boon to recover these precious solids in the form of whey protein 

concentrate (WPC). The whey proteins are potentially nutritional 

and functional food ingredients for use in a wide range of food 

types and can replace expensive ingredients such as egg white 

and milk proteins (Jayaprakasha, 1992).  

         Biscuits are confectionery dried to very low moisture 

content. According to Fayemi (1981), biscuit is defined as a 

small thin crisp cake made from unleavened dough. Biscuits are 

an important baked product in human diet and are usually eaten 

with tea and are also used as weaning food for infants. The 

school children who are often under weight (ACC/SCN, 1987) 

use them as snack. The ingredients are simple; they contain soft 

wheat flour, shortening, sugar, fat, eggs. These ingredients are 

considered to be low in nutritive and biological values since soft 

wheat flour used for the production of biscuits is deficient in 

several nutrients including some vitamins, mineral elements as 

well dietary fiber (Awan et al., 1991) and contains only 7 to 10% 

protein (Yamazaki and Greenwood, 1981). Wheat flour lacks 

certain essential amino acids such as lysine, tryptophan and 

threonine (Kent, 1975); hence, the low nutritive value of biscuits 

is an issue of great concern because biscuits are the most 

commonly eaten snacks by school children who need more 

protein per unit body weight than adults. The need of production 

of biscuits with a suitable amount and high biological value of 

protein will help in developing of nutritionally balanced biscuits 

to produce high density protein biscuits. 

         The present study was carried out to find out the effect of 

addition of different proportion of Whey Protein Concentrate on 

nutritional composition and sensory characteristics of biscuits. 

 

II. MATERIALS AND METHODS 

        Biscuits were prepared using creamery method for making 

biscuit dough. The ingredients used in biscuits were flour blends 

(100g), sugar (30g), shortening (20g), milk powder (2.0g), 

sodium chloride (1g), sodium bicarbonate (0.5g), ammonium 

bicarbonate (1g), vanilla essence (0.2 ml), water (20 ml) and 

skimmed milk powder. Four flour blends, prepared with wheat 

flour and whey protein concentrate were 100:0, 96:4, 93:7, 

90:10. The dough was sheeted to a thickness of 3.5 mm with the 

help of an aluminium platform and frame. The sheeted dough 

was cut in to a square shape using a moulder. The cut dough was 

transferred to aluminium tray. The biscuits were baked in an 

electric oven maintained at 205
0
C for 10minutes. The baked 

T  
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biscuits were cooled for about 30 minutes, packed into LDPE 

bags for further analysis. 

 

Nutritional composition 

         Moisture content, Ash content, Fat content, Crude Fiber 

and Beta carotene in different biscuits samples were determined 

as per standard methods (AOAC, 2000). Total carbohydrates 

value was obtained by subtracting total of moisture, protein, fat, 

crude fiber and ash content from 100. 

 

Sensory characteristics 

         Sensory attributes of biscuits samples packed in LDPE 

were evaluated in fresh condition. Hedonic scale rating was used 

for evaluation of biscuit samples. The result of sensory 

characteristics of biscuit samples from wheat flour, whey protein 

concentrate and other ingredient and packed in LDPE were 

evaluated in terms of different attributes namely: colour, flavour, 

taste, texture and overall acceptability. 

 

Details of treatment combinations 

 

TREATMENTS WPC (%) FLOUR (%) 

T0 0 100          

T1  4     96 

T2 7 93 

T3 10 90 

 

T0 – The product was prepared without supplementing WPC to 

the flour. 

T1– The product was prepared by supplementing the wheat flour 

with WPC in the ratios 96:4 

T2 – The product was prepared by supplementing the wheat flour 

with WPC in the ratios 93:7 

T3– The product was prepared by supplementing the wheat flour 

with WPC in the ratios 90:10 

 

III. RESULTS AND DISCUSSIONS 

         On evaluation of result it was found that there was an 

increase in moisture content in biscuit samples with increase in 

the level of whey protein concentrate from 4% to 10%. The 

increased ash content was due to high percentage of mineral 

content present in whey protein concentrate, therefore there was 

significant difference between samples. As wheat flour, whey 

protein concentrate was having lower fat content, therefore the 

total fat content of biscuits is majorily a function of externally 

added fat during biscuit preparation. It was found that there was 

linear increase in protein content in the biscuit sample with 

increase in level of whey protein concentrate from 4 to 10% 

which was obvious. However there was no significant difference 

in the crude fiber content of the biscuits. 

         Sensory attributes of all biscuit samples packed in LDPE 

were evaluated in fresh condition at ambient temperature. 

Hedonic scale rating was used for evaluation of biscuit samples. 

Different attributes selected were colour, flavour, taste, texture 

and overall acceptability. The mean overall acceptability scores 

of more than 7.5 for biscuit sample containing 10% whey protein 

concentrate indicated the commercial scope for manufacturing 

good quality high protein biscuits. 

 

 

Table 1: Effect of Whey Protein Concentrate on Physico- chemical characteristics of Biscuits 

 Moisture Ash Fat Protein Crude fiber Carbohydrate 

T0 1.24 0.30 22.10 10.45 0.37 65.54 

T1 1.52 0.48 21.79 15.79 0.39 60.04 

T2 1.67 0.66 21.39 17.82 0.39 58.07 

T3 2.13 1.11 21.27 21.38 0.39 53.72 

 

 

Table 2: Effect of Whey Protein Concentrate on Sensory characteristics of Biscuits 

 Colour Taste Texture Flavour Overall 

Acceptability 

T0 7.67 8.00 7.67 8.00 7.77 

T1 8.00 8.33 8.00 8.33 8.10 

T2 8.33 8.67 8.33 8.67 8.40 

T3 8.67 9.00 8.67 9.00 8.77 
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Fig. 1: physico-chemical properties of WPC enriched biscuits 

 

 
 

Fig. 2: Sensory Characteristics of WPC enriched biscuits 

 

IV. SUMMARY AND CONCLUSION 

         Biscuit samples of high nutrition were formulated from 

wheat flour and Whey Protein Concentrate. The composition and 

nutritive value of biscuit samples represent balanced quantity of 

carbohydrate, protein, fat, crude fiber and ash and these samples 

were acceptable in sensory evaluation. 

         Moisture, ash and protein content of the experimental 

biscuit samples increased with the level of incorporation of whey 

protein concentrate while Fat content of biscuit sample decreased 

slightly. The crude fibre content of the biscuit samples was 

almost same in all the treatments. 

         The study showed that whey protein enriched biscuits may 

be a suitable source of proteins as biscuit is a mass consumption 

item and is consumed by every age group. Recently, the potential 

use of dairy ingredients in a variety of food products to enhance 

health has captured the attention of food industry. Whey proteins 

are recognized as physiologically functional food ingredients. 

WPCs are the most valuable ingredients and contribute to a great 

extent in the development of new food products as they are 

capable of fulfilling the diverse functional properties.  
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    Abstract- Homeless is the condition of the people who are 

unwilling to maintain regular and adequate housing in both 

developed and developing countries. Present work was attempted 

with the objectives to address socio-economic conditions of the 

homeless people and identify the problem with respect to the 

homelessness at Mekelle city. On basis of random sampling four 

sub-cities were selected where by using purposive sampling 120 

homeless households were sampled. Findings reveal that 

homeless population is a result of international and internal 

migration, 72% homeless population is either illiterate or poor in 

education. Casual/daily labour (64.7%), transportation (64.3%), 

pity trades (52%) are their main occupations, while restaurant 

workers, housemaids are among the females. They live rented 

houses, slums and under open sky where insufficient amenities 

are common. 

 

    Index Terms- Homelessness, pity occupations, migration, 

dwelling, ethnicity and gender   

 

I. INTRODUCTION 

omelessness describes the condition of people without a 

regular and insecure dwelling at every type of economies in 

the world particularly in urban areas. Homeless people who 

unable to get and maintain regular, safe and sound houses, or 

lack of fixed usual and adequate night-time residence [1]. 

       Homelessness problem is most often caused by multiple and 

interrelated individual structural depreciations. It leads to 

maladjustment and social, economic, health and starvation [2]. 

The term homeless includes people whose primary night-time 

residence is a shelter at ad-hoc housing situation. The unsheltered 

segments of a homeless community who do not have ordinal 

lawful access to building such persons frequently prefer the term 

homeless. The homeless term has others uses as street people 

who do not fully encompass unsheltered in that many such 

persons do spend their time on urban street environments, 

unoccupied buildings, or to inhabit mountains or more after low 

land meadows, creeks and beaches [3]. The more recently, the 

focus has switched to recognizing that the population residing in 

temporary, insecure or physically ruined sub standard 

accommodation [4]. 

       The legal definition of homeless varies from country to 

country, or among different entities or institutions in the some 

countries or regions. According to United Nations, homeless 

households are without shelter that would fall within the scope of 

living quilters. They carry their few possessions with them, 

sleeping in the streets, in doorways or on piers or in another 

space, on a more or less random basis [5].  According Census of 

India persons who do not live in building or census houses but 

live in the open on road side, pavements in home pipe, under 

flyover, at places of worship, railway plate forms etc. are treated 

as homeless [6]. In western countries the large majority of 

homeless are men (75-80%), with single males particularly over 

presented [7]. 

       Homelessness is evident in both industrialized and 

developing countries. In USA over 0.7 million were projected 

homeless.  In Britain, 175,000 households accounting for about 

0.4 people are accepted as homeless by the government. It was 

estimated that 1.2 million western European people are homeless, 

or live in precarious accommodations [8]. The poor quality of the 

houses, transitional units produce particularly high levels of 

hidden homeless problem. In third world countries, rapid 

population growth rise as homelessness due to urbanization, 

industrialization and migration for employment and livelihood 

towards cities where people live in slums, pipes, tents, caves, 

cars, vans, under flyovers, along roads , railways lines, with their  

relatives in inadequate or dilapidated facilities [9]. 

       Homelessness is a visible problem that stigmatizes 

individuals or families with alcoholism, drugs, HIV crime and 

mental ill-health, domestic violence, sexual assault, stalking, 

threatening conditions that relate to violence against a member of 

the household is considered under homeless category [10]. 

       In Ethiopia the empire homeless people is mainly in urban 

areas, i.e. Addis Ababa, Diredawa, Harar, Mekelle, where they 

live. But it is difficult to find document their data of birth or 

address, their identification and other documents and a photo 

identity. Homeless people do not easy get job or access all social 

services. Somewhere, people lose their homes by government 

order to make way for newer upscale high rise buildings, 

roadways and other government needs. The compensation is 

nominal in which, the farmer occupants are not find appropriate 

new housing and become homeless [11]. In some cases, they are 

denied to the most basic assistance clothing, food pantries, 

certain public benefits, and emergency shelters. Major reasons 

and causes for homelessness as documented by many reports and 

studies include, i.e. unavailability of employment opportunities, 

poverty including unemployment and underemployment, war or 

armed conflict, natural disasters, disability, especially where 

disability services or poor performing, prevailing chronic and 

weakening diseases [12].  

       The basic problems of homelessness are the need for 

personal shelter, warmth and safety, other difficulties include; 

personal security, quiet and privacy, especially for sleeping, 

safekeeping of bedding, clothing and possessions, which may 

have to be carried at all times, hygiene and sanitary facilities, 

cleaning and drying of clothes, preparing and storing food, 

without permanent location or mailing address, hostility and 

H  
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legal powers against urban vagrancy [13]. Many homeless people 

keep their possessions with them because they have no access to 

storage. They use laundry facilities their hygiene and toilets at 

public places which up surge a band of diseases in urban areas 

[14]. Homeless people freely enjoy toilet of public and religious 

places such as churches for purpose of washing and bathing. The 

homeless population grows larger and increasingly congregated. 

As a result many churches closed their doors when services were 

not being held and most places hired private security guards. 

Many public toilets were closed; this banishes the homeless 

population to sidewalk, parks, under bridges flyovers and so on 

[15].  

 

II. OBJECTIVES  

       Keeping in view the importance of the homeless people and 

their socio-economic conditions in Mekelle city, the work was 

conducted with following objectives: 

 To identify demographic characteristics of homeless 

people.  

 To assess socio-economic conditions of the homeless 

population. 

 To describe problems created by homeless people in the 

study area. 

 

III. STUDY AREA 

       Mekelle is one of the ancient time cities of northern Ethiopia 

and regional capital city of Tigray state, situated about 780 km 

from Addis Ababa near border of Ethiopia and Eretria at 39
0
 25’ 

21’’- 39
0 

33’ 35’’ E and 13
0 

34’ 29’’-13
0 

26’ 21’’N. The eastern 

side of the city is bounded by Enda-Eyesus ridges; a fault block 

mountain tiled river Ellala by north. The average annual 

temperature of the town is 14
o
C to 34

o
C and 575-650 cm rainfall 

[16].  

       The major land of the city is young interior scarped plain 

(plateau) by average elevation ranges between 2000 to 2200 

masl. It city has 215,456 population consisting 104,758 males 

and 110,788 females. They spread over seven sub-cities, i.e. 

Hawelti, Aider, Adi-haki, Semien, Hadnet, Kedamey weyane and 

Quiha. [17]. Population growth includes internal and 

international migration associated with rural-urban as well as 

cross border migration form Eretria [18]. The livelihood and 

main occupations of the city are based on the agro-processing, 

small and household level industries by formal and non-formal 

sectors. Recently, the city has been popular where rapid political 

and economical development taken place.  

IV. DATA AND METHODS 

       The study is based on primary sources of the data which 

were collected through questionnaire/schedule focused on socio-

economic conditions of homeless population. On basis of random 

sampling out of seven, four sub-cities (57% of the total) were 

selected consisting 1095 (50.2%) homeless households. A list of 

identified homeless households’ heads was arranged sub-city 

wise in alphabetical order, in which 120 heads as sample size 

were determined those represented about 11% to the total 

homeless households. Purposive sampling was used to select 

homeless population; a single sample represented about 10 

homeless households.  

       The share of households in each sub-city was determined by 

Bhan (1989) recommended; cited in Birhane [19]  model sample 

size of target population is enough to serve an adequate 

representative and small enough to be chosen cost-effectively in 

terms of both time and difficulty of analysis. After determining 

sample homeless population, the sampling was conducted by 

calculating the proportion of homeless population existing in 

each sub-city on the basis of the following formula. 

 

 
  

 Where,     S = samples to be taken  

                   th = target homeless population heads   

                  TH = total homeless population heads in all sub-cities 
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Table 1 Procedure for selection of female-headed households 

Target 

kebeles 

Calculation Sample 

proportion 

Absolute 

samples 

Hawelti 

 

=33.42 33 

Kedamay 

 

=26.85 27 

Hadnet 

 

=29.48 30 

Simien 

 

=30.24 30 

Total 

 

=50.02 120 

                   Source: Based on Field Survey, 2012 

 

 
                     Fig 2:  Location of selected sub-cities 

 

V. RESULTS AND DISCUSSION 

Religious composition of the homeless population 

 
Fig.3: Religious composition of homeless population 

 

       Table 3 shows the religious composition of the homeless 

population that those who believe on the Orthodox Christianity 

were 83%, the remains were followers Islam and other religions. 

The highest proportion (83%) of orthodox Christianity followers 

reflect that the Christianity has been considered a way of life, a 

tradition, which, for centuries shaped the thought, the outlook, 

the culture and the economic life of the people. Therefore, it is 

continued to be central to the socio-economic development [20] 

 

Ethnicity of homeless population   

 
Fig.4:Ethnicity of homeless population 

 

       The Ethic group of Tigray people was leading group (67%) 

in the study area. Tigray people who are known by language, 

culture in the Ethiopia and Eretria, this city also lies at hub of 

Tigray region. The remains were Afari, and Amhara based on 

origin place shared 13.33% and 20% of respondents (Fig 4). 

Afari Ethnicity reflects the culture by language dress and cultural 

activities has been developed in Afar river valley that is known 

as ancient cradle of humanity. Amhara Ethicity has been carried 

the language, traditions those were oriented at the source of the 

Blue Nile [21]. 
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Fig 5 : Distance covered by homeless population from origin places 

 

       Fig 5 indicates that a big segment of homeless population 

belonged to neighbouring areas, i.e. Adwa, Aynalem, Adgrat, 

Afar, Amhara and adjacent country Eretria. A higher proportion 

(56.67%) of them covered a minimum distance (below 35 km) to 

Mekelle city.  

 

     Table 2 Distance covered by homeless population 

 

Distance covered (km) Share of respondents (%) 

Below 35 56.67 

35-70 20.00 

70-105 13.33 

105-140 10.00 

140-175 6.67 

              Source: Based on field survey, 2012 

 

       It was due to the rural-urban migration, poverty, non-

availability of perennial work in agriculture and prevailing 

unemployment in surrounding rural spaces. A chunk of Tigray 

people arrived even from Eretria due to cultural and economic 

pull factors to survive their lives (Table 2). 

 

Marital status of homeless people  

 

 
         Fig 6: Martial status of homeless people   

 

       Marriage determines the reliability and stability social life 

[22]. Fig 6 shows that the share of married homeless population 

was 56.67% followed by single (36.67%), divorced (6.67%) 

respectively. Majority of respondents were married and living 

marital established life, however, a segment of them was as 

forced bachelor because they left their wives and children at the 

origin places and arrived to earn income. Similarly, due to poor 

socio-economic conditions and to earn the livelihood a chunk of 

population was single; they also left the country (native places) 

to earn money.  

 

Homeless population by Age and Sex  

 

Table 3 Age and Sex composition of homeless population 

 

Age group Male Female All 

Below 7 
14.53 19.67 16.29 

7-14 25.64 31.15 27.53 

15-59 47.01 40.98 44.94 

Old 12.82 8.20 11.24 

                        Source: Based on field survey, 2012, N=336 

 

       Table 3 reveals that the share of working age 15-59 years 

among homeless population was about 45% followed by juvenile 

(43.82%) and senile dependences (11.24%). Homeless people 

mainly arrived at the town to earn money. Therefore, the 

proportion of working age-group was generally, dominated by 

males than females. The child population was about 44% among 

the houseless population, it was due to children were considered 

as earning assets , they earn as child labourers, and also by 

begging, particularly small girls get easily sympathy of people to 

collect money.  
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Educational status of respondents  

 

Table 4 Houseless population by educational status 

 

Educational status  Male Female All 

Illiterate 10.47 24.19 16.22 

Literate 38.37 33.87 36.48 

Primary  20.93 20.97 20.95 

Secondary  19.77 11.29 16.21 

10+2 & Above 10.47 9.68 10.14 

     Source: Based on field survey, 2012,     N=296 

 

       Table 4 highlights that among homeless population 36.5% 

were literate who know only read and write with understanding. 

Mainly they arrived as freshman to survive their lives with 

backward socio-economic conditions, so they could not get 

opportunity for education. The homeless population had lower 

education among females as they were 24.19% illiterate than 

their counterpart (10.47%). 

 

Economic profile of homeless population 

       Homeless people who live in the study area engaged in the 

different types of works in order to survive as well as improve 

their living standard. It was recorded during field survey that 

mostly males worked daily/casual labourers because the 

homeless people who joined newly the city; they were unskilled, 

and considered unreliable to do work at home and trading 

activities.  That is why they adopted the daily/casual laboureres 

to earn immediate money for survival. 

 

Table 5 Homeless population by types of occupations 

 

Types of work Total Male Female Children M Children F 

Casual/daily labor 26.15 64.71 23.53 7.84 3.92 

Hotel/restaurant worker 18.46 36.11 44.44 8.33 11.11 

Housemaids/servants 12.82 44.00 28.00 8.00 20.00 

Pity traders 13.85 51.85 22.22 3.70 22.22 

Transport by horse cart, donkey 7.18 64.29 0.00 35.71 0.00 

Animal herding/selling milk, egg 21.54 28.57 35.71 14.29 21.43 

Total 100 47.18 28.72 10.77 13.33 

Source: Based on field survey, 2012, N=195 

 

 

       Table 5 reveals that animal herding and in selling milk and 

egg was recorded a preferable occupation among the homeless 

households. As agriculture and livestock herding is a traditional 

major activities of Tigray region of Ethiopia and Eretria where 

both female and male participated in this occupation. 

Particularly, it is a lucrative occupation among women and 

children, their about 66% was engaged to sell milk and egg as 

economic activities.  

       Tables also explains that Transportation activities as supply 

water by carrying horse cart, mule, and donkey (64.29%)  are 

also important occupation of homeless male population to earn 

cash. In many cases these carts were borrowed on rent for 

carrying the water and commodities. Generally, Mekelle city is 

under crises of water supply, it was severe in newly extension 

areas where construction of buildings and houses were on full 

swings. But water supply from municipality through pipe line 

either absent or not properly in working position. However, 

direct involvement of the women was not recorded in this 

business. Other lucrative business was trade of commodities, as 

pity traders who could be seen along road side, in front of 

religious places, bus stops or in the streets as hawkers (Table 5).  

Females among the homeless population generated income by 

performing their works in restaurants/hotels as waiters and in the 

house as housemaids. For inside of house, males are not accepted 

as traditional labour division which exists from the ancient time 

tradition. Since, females are considered as household workers, 

while male are business and related workers.  

 

Income of homeless population 

 

 
Fig.7: Homeless Population by monthly income 
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       In the study area, majority of homeless population (66.67%) 

earned per captia monthly income below 200 birr
109

, 20% 

belonged to the range 200-400 birr monthly per captia income, 

while 13.33% had income above 400 birr (Fig 7).  

 

House conditions of homeless population  

 

Table 6: Homeless population by dwelling conditions 

Type of dwelling % 

Rented house 53.33 

Hut (slum) 40.00 

Along road/street/pedestrian 06.67 

Source: Based on field survey, 2012, N=120 

 

       House is one of basic needs for the population in order to 

survive and protected life [23]. Table 6 shows that more than 

50% homeless population was residing in rented houses, it was 

noted 2/3 part of their income was spent for rent of the houses. 

However, 40% homeless population lived in hut/slum those were 

congested, dirty without basic amenities. There was 6.67% 

homeless people spent their night along the road, street, 

pedestrian, inside of pipe under tree and the open sky.       

 

Homeless population Food status of 

During the field survey, it was recorded that 46.67% homeless 

households did not get sufficient food for their family. In the case 

of women, among 43.33% households had not enough food for 

females.  

 

Table 7 Food and health of situation homeless families 

 

Food, water, health and sanitation % 

Is food sufficient for your family 53.33 

Is if sufficiency from women  56.67 

Source of drinking water from tap 40.00 

Source of drinking water from spring 60.00 

Family members of suffering from 

diseases 

83.33 

Toilet facilities within premises  46.67 

Source: Based on field survey, 2012 

 

       Safe water is important for surviving biological life of the 

human being. It was recorded during that 60% homeless 

households were dependence on springs for drinking water. 

Those who use spring water informed that they walked generally 

distance 0.5 km distance for fetching the water at the nearest 

water points. But during March to May months (before rainy 

season), the nearby springs become dry, then they travel more 

distance even they travelled for fetching water more than 1 km 

distance, even spent 2 hours for fetching 20 water by jerry cane. 

Such type of duties was mainly performed by women and 

children as water carriers. It was also recorded that members of 

83.33% homeless households were suffering from one or more 

diseases (Table7). Majority of them did not get health services 

because of homelessness. Average distance from houses to health 

                                                 
* 1 USD = 18.14 birr in May, 2012    

centre was recorded up to 1-2 km. Toilet facilities in a house are 

necessary and important in a civic society to biological cycle 

need [24]. But, toilet facilities, generally, was not available in 

52.37% homeless households. However, 46.67% households 

were recorded with traditional toilets (open without walls), as 

well as with seat and side walls. 

 

Problems faced by homeless population  

 

Table 8 the main problem for the homeless people  

      Problems  % 

1. Use toilet open field and the illness or lack 

of health facilities   

16.67 

2. Unavailability of sufficient water and 

shortage of supply economic and social 

factors  

23.33 

3. Unemployment  20.0 

4. Shortage of infrastructure  10.00 

5. Shortage of houses 30 

          Source: Based on field survey, 2012 

 

       Table 8 shows that the main problems faced by sample 

respondents were shortage of houses/dwellings (30%). They 

were followed by unavailability of sufficient water and shortage 

of supply economic and social factors (23.33%), prevailing 

unemployment conditions (20%), use of open toilet at field and 

the illness or lack of health facilities (16.67%), and shortage of 

infrastructure (10%) respectively.  

 

Suggestions to improve the Socio-economic condition 

homeless population   

Table 9 How to solve the socio problem of the homeless 

people 

How to solve the socio problem of the 

homeless people  

% 

1. To provide cheap and easy access of  

houses  

23.33 

2. To develop health facilities   13.33 

3. To make availability of water and 

food assistance  

6.67 

4. To open education institutions for 

houseless people 

6.67 

5. To introduce easy the institutional 

loan and to make collaboration with 

sectors for income generation 

opportunists among houseless 

population  

16.67 

6.  To develop employment 

opportunities  

16.67 

7. Government should control the 

corruption in government bodies and 

improve the ability of administrative 

workers 

13.33 

8. To distribute land, livestock equally  

among houseless people 

3.33 

Source: Based on field survey, 2012 
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       Table 9 indicates that the majority of the respondents 

suggested to improve the socio-economic conditions homeless 

people were to provide cheap and easy access of houses 

(23.33%), to develop employment opportunities (16.67%), to 

develop health facilities (13.33%), government should control 

the corruption in government bodies and improve the ability of 

administrative workers (13.33%), to make availability of water 

and food assistance (6.67%),  to open education institutions for 

houseless people (6.67%), and to distribute land, livestock 

equally among houseless people (3.33%). 

 

VI. CONCLUSIONS 

       Analysis of the study shows that the mainstream of homeless 

population was followers of the Orthodox Christian and Islam 

religions. Their ethnicity was largely Tigrayan followed by Afari 

and Amhara. These homeless people arrived at Mekelle from the 

hinterland of 175 km even from cross border. The study explains 

that juvenile and senile dependency was a common feature of 

homeless population. Education was either illiterate or till 

primary grade at least 72% homeless population. The 

casual/daily labour, transportation, pity trades were popular 

occupations of males while among their counterpart animal 

herding, selling milk, egg, restaurant workers, housemaids were 

familiar works. Their earning was below 200 birr/person/month 

of 2/3 homeless population, while only 13.33% earned more 400 

birr/person/month. House is one of basic needs as 53.33% 

homeless people lived in rented houses, 40% was slum dwellers, 

and 6.7% of them were passing their nights along road under 

trees and open sky. Scarcity of sufficient food particularly for 

women, lack of safe drinking water, prevailing diseases and poor 

sanitation facilities were major problems among homeless 

population.   

       The suggestions from respondents  to improve the socio-

economic conditions of homeless population reveals to provide 

cheap and easy access of houses, to develop health facilities, to 

make availability of water and food assistance, to open education 

institutions for homeless people, to introduce easy the 

institutional loan and to make collaboration with sectors for 

income generation opportunists among homeless population, to 

develop employment opportunities, to distribute land, livestock 

equally among homeless people and government should control 

the corruption in government bodies and to improve the ability of 

administrative workers. 
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    Abstract- The unprecedented expansion of technical education 

sector in India in recent years has brought many questions about 

the quality of education imparted. A technical education is 

relevant for the graduate if it meets the needs of the industry. A 

core set of such needs must be identified and to implement this 

concept in technical institutions, a number of studies were being 

carried out; models and strategies have been developed based on 

the principles of Total Quality Management. Total Quality 

Management (TQM) is a proven concept which is practiced in 

industry to establish standards to ensure the quality of products 

and services reach the end user. TQM is continuous improvement 

in quality. TQM should be led by the management and followed 

by entire institution to create learning ability, immovability and 

sustainability campuses.  

        This paper aims to study the perception of staff and students 

of three different institutions namely self financed autonomous 

institution (A), and self financed deemed to be status institute 

(B), and self financed private technical institution (C). Data were 

collected from staff and around 200 final year students of each 

institution. Questionnaires based on Malcolm Baldrige frame 

work as laid out in Brent.D.Ruben’s excellence in higher 

education, which is a Baldrige based guide to organizational 

assessment, planning and improvement which are considered as 

the indicators of the quality.  The data collected is analyzed using 

SPSS software of version 16.0 and two way analysis of variance 

(ANOVA) was employed to find out the significance of 

difference between the perceptions about the total quality 

management practices. 

 

    Index Terms- Technical Institutions, Quality, Perception, 

Significance, Statistical Techniques. 

 

I. REVIEW OF LITERATURE 

ducation is goal oriented; accordingly Q of education has 

been seen with reference as Excellence in education (Peters 

& Waterman, 1982). It relies on the experiences, expertise, and 

commitment of all members of an organization to improve the 

processes by which customers are served (Lankard, Bettina A. 

1992). In order to move forward and attain a higher level of 

quality in engineering education, the concept of total quality 

management must be applied. (Juried and Ritz, 1994).Anil R 

Sahu, Dr. R L Srivastava, Dr.R R Shrivastava (2008) enumerated 

the key factors which affect the effectiveness of the technical 

education from Indian point of view  also suggested the seven 

important key factors affecting the effectiveness of the technical 

education from Indian perspective. Sam Pitroda (2008) the 

chairman of National Knowledge Commission in a letter to 

Prime minister of Republic of India, wrote Engineering 

education is among the key enablers of growth for transforming 

India’s economy. The quality of teaching and research in this 

sphere will play a critical role economy. Huseyin Gul (2008) 

reported that the universities which adopt traditional 

management do not focus on the students needs in the process of 

education. Poh Ju Peng, Ainon Juhariah Abu Samah (2006) 

measured the student’s satisfaction for quality and said that 

customer satisfaction is directly proportional to the quality. Dr,S 

S Mahapatra and M S Khan (2006) identified and analyzed the 

critical factors for the successful implementation of Total Quality 

Management and they considered 256 articles from journals and 

identified 20 critical factors for successful implementation of 

TQM in any organization. Management Leadership is a key 

factor in the success of TQM in higher education institutions 

(Tari, 2006). Sangeetha Sahney et al (2004) defined quality in 

education from TQM perspective and explores that the quality of 

education is becoming important, particularly so in higher 

education. Naik (2001) has strongly suggested that brining 

quality movement through application of TQM in Indian higher 

education will result in global recognition. R Natarajan (2000) 

explains the importance of institution accreditation in promoting 

the Quality Assurance of Technical education and demonstrated 

the indicators of student, faculty and institutional quality. 

Zbigniew Mrozek, Osei Adjei, Ali Mansoor (1997) stated that 

the philosophy of Quality Assurance and Total Quality 

Management are derived from the industrial and commercial 

practice and opined that maximum effort needs to be utilized 

from all the personnel and services  involved in the process of the 

educational institution to make the Quality Assurance system 

worthwhile. Idrus (1996) described two approaches in 

implementing TQM in educational institutions viz, academic 

approach and strategic approach. Bolton (1995) and Green 

(1994) thinks that “the measurement of performance is an 

inescapable feature of TQM”. Hence some measurement 

methods to ensure conformance to customer’s expectations are 

necessary. Harris (1994) emphasized generic approaches to 

TQM. The first: student focus, Second: Staff Focus. Thus the 

reason why quality is difficult to manage in HE is due to the 

complicated nature of the educational product. Education has 

been viewed as a system or ‘a network of interdependent 

components that work together to try to accomplish the aim of 

the system’ (Deming, 1993). Bonser (1992) attributed the move 

E 
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towards TQM in higher education to the lack of consistent 

leadership style.  

II. OBJECTIVE 

1. To study the perception of prime stakeholders (staff and 

students) about the principles of total quality 

management practices employed in different forms 

technical institutions. 

2. To study the difference between perceptions of staff and 

students in general. 

3. To study the difference between perceptions of staff and 

students of different institutions. 

 

III. HYPOTHESIS 

1. Ho
 
: There is no significance difference  in  perception 

between institutions A,B & C about the principles of 

total quality management practices.  

2. Ho
 
: There is no significance difference in  perception 

between stakeholders of institutions A,B & C about the 

principles of total quality management practices.  

3. Ho
 
: There is no significance difference in  perception 

between interaction effect of institutions A,B & C about 

the principles of total quality management practices.  

 

IV. METHODOLOGY 

          Questionnaires based on 7 critical factors such as 

organizational leadership, strategic planning, external focus, 

information and analysis, staff and student workplace focus, 

process effectiveness, outcomes and achievements (Refer 

annexure -1) which are considered as the indicators of total 

quality management program.  these indicators of quality are 

further divided with 32 subdivisions of quality management and 

were distributed to around 200 final year students and around 

100 staff of three different engineering college A, B & C         ( 

refer annexure  - 2)  in one of the technical education hub of 

south India. The respondents were asked to rank on a scale of 1-5 

where 5 are considered as strongly agree and 1 strongly disagree. 

The data collected is analyzed statistically; Descriptive statistics 

of all the variables is listed below and two way ANOVA is 

employed to check the significant differences. If significant 

difference is found amongst the institutions then post- hoc test is 

conducted to know which group differs from the other two. Since 

there are seven dependent of variables in our analysis, we have 

applied the level of significance, that is value of alpha (α) = (0.05 

/ 7) = 0.007 which is termed as bonferroni adjustments. 

 

 

    

V.  DESCRIPTIVE STATISTICS 

 

 
 



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               153 

ISSN 2250-3153  

www.ijsrp.org 

 
 

VI. LEVENE'S TEST OF EQUALITY OF ERROR 

VARIANCES 

           To test the null hypothesis that the error variance of the 

dependant variables equal across groups. The Levence’s Test of 

equality of error variances is used to check the assumptions of 

homogeneity of variances. This test concludes that we have not 

violated the homogeneity of variances assumption for the 

variables except for 4, 5 and 6 which are found not 

homogeneous, hence Gomes Howell post – hoc test must be 

conducted for these 4, 5 & 6 variables, so as to check the 

difference of perception between different institutions, whereas 

for 1, 3 & 7 Hochberg post-hoc test is used to check the 

difference of perception between different institutions. 

 

 

Table 2.1: Levence Test 

 

Variable  F df1 df2 Sig. 

1 2.098 5 244 .066 

2 .752 5 244 .585 

3 1.124 5 244 .348 

4 3.017 5 244 .012 

5 3.867 5 244 .002 

6 4.309 5 244 .001 

7 1.464 5 244 .202 

 

VII. TWO - WAY ANOVA TEST 

Table: 3.1) Leadership 

Source Type III         Sum of squares Df Mean 

squares 

F Sig 

Corrected model 698.581 5 139.716 7.050 .000 

Intercept 
31314.363 1 31314.363 

1580.1

21 
.000 
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Stakeholder 6.141 1 6.141 .310 .578 

Institution 414.680 2 207.340 10.462 .000 

Stakeholder * Institution 123.614 2 61.807 3.119 .046 

Error 4835.519 244 19.818   

Total 60739.000 250    

Corrected Total 5534.100 249    

 

1. F (1,244) = .310, P =0.578 > 0.007, hence there is no significant difference between the stakeholders.   

2. F (2,244) = 10.462, P=0.000 < 0.007, hence there exists the significant difference between the institutions. Since perception 

about the principles of total quality management is significant different between institutions, post hoc test is conducted to 

find the difference amongst the Institutions. 

3. F (2,244) = 3.119, P= 0.046 >0.007, hence the interaction effect between stakeholders and institutions is not statistically 

significant. 

 

Post Hoc Tests:  

Table 3.11) Leadership   

Technique  Institution(I) Institution(J) Mean 

difference 

(I-J) 

Std Error Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Hochberg   A  B .35 .756 .956 -1.47 2.16 

  C 3.14
*
 .639 .000 1.61 4.68 

 B  A -.35 .756 .956 -2.16 1.47 

  C 2.80
*
 .804 .002 .86 4.73 

 C  A -3.14
*
 .639 .000 -4.68 -1.61 

  B -2.80
*
 .804 .002 -4.73 -.86 

 

 

Table: 3.12)  homogeneous subset 

Technique Institution  N Subset 

1 2 

Hochberg
a
  C 82 12.82   

 B 49   15.61 

 A 119   15.96 

Sig.   1.000 .953 

 

Remark: Institution C differs from both Institution A&B. 

3.2) Strategic Planning 

Source Type III         Sum of squares Df Mean squares F Sig 

Corrected model 482.264 5 96.453 3.969 .002 

Intercept 
37136.404 1 37136.404 

1528.0

25 
.000 

Stakeholder 8.011 1 8.011 .330 .566 

Institution 236.856 2 118.428 4.873 .008 

Stakeholder * Institution 112.084 2 56.042 2.306 .102 

Error 5930.060 244 24.304     

Total  70829.000 250       

Corrected Total 6412.324 249       

 

1. F (1,244) = .330, P > 0.007, hence there is no significant difference between the stake holders. 

2. F (2,244) = 0.4873, P= 0.008, which is greater than 0.007 hence there exists no significant difference between the institutions. 

Since the test found no significant difference hence no needs to conduct post-hoc test. 

3. F (2,244) = 2.306, P = 0.102 > 0.007, hence the interaction effect between the stake holder and institution is not statistically 

significant. 

3.3) External Focus 
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Source Type III         Sum of squares Df Mean 

squares 

F Sig 

Corrected model 638.971 5 127.794 5.533 .000 

Intercept 
27565.160 1 27565.160 

1193.39

7 
.000 

Stakeholder 11.393 1 11.393 .493 .483 

Institution  438.969 2 219.484 9.502 .000 

Stakeholder * Institution 133.766 2 66.883 2.896 .057 

Error 5635.929 244 23.098     

Total  54023.000 250       

Corrected Total 6274.900 249       

 

1. F (1,244) = .493, P = 0.483 > 0.007, hence there is no significant difference between the stakeholders.   

2. F (2,244) = 9.502, P=0.000 < 0.007, hence there exists the significant difference between the institutions. Since perception 

about the principles of total quality management is significant different between institutions, post hoc test is conducted to 

find the difference amongst the Institutions. 

3. F (2,244) = 2.896, P= 0.057 >0.007, hence the interaction effect between stakeholders and institutions is not statistically 

significant. 

 

Table: 3.31) External Focus 

 

Technique  Institution(I) Institution(J) Mean 

difference 

(I-J) 

Std Error Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Hochberg   A  B .77 .816 .718 -1.19 2.73 

  C 3.19
*
 .690 .000 1.53 4.85 

 B  A -.77 .816 .718 -2.73 1.19 

  C 2.42
*
 .868 .017 .33 4.50 

 C  A -3.19
*
 .690 .000 -4.85 -1.53 

  B -2.42
*
 .868 .017 -4.50 -.33 

 

Table:3.32)  homogeneous subset 

 

Technique College N Subset 

1 2 

Hochberg  C 82 11.83   

 B 49   14.24 

 A 119   15.02 

Sig.   1.000 .701 

Remarks: Institution C differs from both A&B 

 

3.4) Information and Analysis  

Source Type III         Sum of squares df Mean squares F Sig 

Corrected model 394.848 5 78.970 5.348 .000 

Intercept 19036.129 1 19036.129 1289.062 .000 

Stakeholder .498 1 .498 .034 .854 

Institution 315.534 2 157.767 10.683 .000 

Stakeholder * Institution 34.783 2 17.392 1.178 .310 

Error 3603.252 244 14.767     

Total  37291.000 250       

Corrected Total 3998.100 249       

1. F(1,244) = 0.034, P = 0.854 > 0.007 

2. F(2,244) = 10.683, P = 0.000 < 0.007 

3. F(2,244) = 1.178, P = 0.310 > 0.007 
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Table: 3.41) Information and Analysis 

Technique  Institution(I) Institution(J) Mean 

difference 

(I-J) 

Std Error Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

 

Games – 

Howell 

 A  B .38 .694 .850 -1.28 2.03 

  C 2.64
*
 .512 .000 1.43 3.85 

 B  A -.38 .694 .850 -2.03 1.28 

  C 2.26
*
 .663 .003 .68 3.84 

 C  A -2.64
*
 .512 .000 -3.85 -1.43 

  B -2.26
*
 .663 .003 -3.84 -.68 

Remarks: Institution C differs from both Institution A&B. 

 

3.5)  Staff and Students Workplace focus 

Source Type III         Sum of squares df Mean squares F Sig 

Corrected model 433.446 5 86.689 5.309 .000 

Intercept 20134.370 1 20134.370 1233.081 .000 

Stakeholder 1.071 1 1.071 .066 .798 

College 243.411 2 121.706 7.454 .001 

Stakeholder * Institution 100.423 2 50.212 3.075 .048 

Error 3984.154 244 16.329     

Total  
40178.000 250       

Corrected Total 4417.600 249       

1. F(1,244) = 0.066, P = 0.798 > 0.007 

2. F(2,244) = 7.454, P = 0.001 < 0.007 

3. F(2.244) = 3.075, P = 0.048 > 0.007 

 

Table: 3.51) Staff and Student workplace focus  

Technique  Institution(I) Institution(J) Mean 

difference 

(I-J) 

Std Error Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Games – 

Howell 

 A  B .56 .796 .759 -1.34 2.47 

  C 2.50
*
 .528 .000 1.25 3.75 

 B  A -.56 .796 .759 -2.47 1.34 

  C 1.94
*
 .782 .041 .07 3.81 

 C  A -2.50
*
 .528 .000 -3.75 -1.25 

  B -1.94
*
 .782 .041 -3.81 -.07 

Findings: The Institution C differs from both A&B. 

 

3.6)  Process Effectiveness 

Source Type III         Sum of squares Df Mean squares F Sig 

Corrected model 683.310 5 136.662 6.030 .000 

Intercept 32118.705 1 32118.705 1417.278 .000 

Stakeholder 24.736 1 24.736 1.092 .297 

College 371.212 2 185.606 8.190 .000 

Stakeholder * Institution 248.572 2 124.286 5.484 .005 

Error 5529.590 244 22.662     

Total  61121.000 250       

Corrected Total 6212.900 249       

1. F(1,244) = 1.092, P = 0.297 > 0.007 

2. F(2,244) = 8.190, P = 0.000 < 0.007 

3. F(2.244) = 5.484, P = 0.005 < 0.007 
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Table: 3.61) Process Effectiveness 

Technique  Institution(I) Institution(J) Mean 

difference 

(I-J) 

Std Error Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Games – 

Howell 

 A  B .29 .870 .939 -1.78 2.37 

  C 2.88
*
 .657 .000 1.33 4.44 

 B  A -.29 .870 .939 -2.37 1.78 

  C 2.59
*
 .861 .010 .54 4.65 

 C  A -2.88
*
 .657 .000 -4.44 -1.33 

  B -2.59
*
 .861 .010 -4.65 -.54 

 

3.7)  Outcomes and Achievements 

Source Type III         Sum of squares Df Mean squares F Sig 

Corrected model 742.767 5 148.553 9.542 .000 

Intercept 20425.061 1 20425.061 1312.023 .000 

Stakeholder 5.586 1 5.586 .359 .550 

College 487.171 2 243.586 15.647 .000 

Stakeholder * Institution 197.153 2 98.576 6.332 .002 

Error 3798.497 244 15.568     

Total  38834.000 250       

Corrected Total 4541.264 249       

1. F(1,244) = 0.359,           P = 0.550    > 0.007 

2. F(2,244) = 15.647,         P = 0.000  <  0.007 

3. F(2.244) = 3.075,           P = 0.048    > 0.007 

 

Table: 3.71) Outcomes and Achievements 

Technique  Institution(I) Institution(J) Mean 

difference 

(I-J) 

Std Error Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

Hochberg  A  B .01 .670 1.000 -1.60 1.62 

  C 3.08
*
 .566 .000 1.72 4.44 

 B  A -.01 .670 1.000 -1.62 1.60 

  C 3.07
*
 .712 .000 1.36 4.78 

 C  A -3.08
*
 .566 .000 -4.44 -1.72 

  B -3.07
*
 .712 .000 -4.78 -1.36 

 

Table: 4.10) homogeneous subset 

Technique Institution  N Subset 

1 2 

Hochberg
a
  C 82 9.65   

 B 49   12.71 

 A 119   12.72 

Sig.   1.000 1.000 

 

 

VIII. FINDINGS 

         Irrespective of variables, stakeholder is not shown any 

significant differences between staff and students. For 

institutions except variable number 2, shows significant 

difference @ α = 0.07,  The interaction effect between stake 

holder and institution shows there is no significant difference in 

the effect of both stake holders except for variables 6 & 7. 

Overall Institution C shows significant differences from the 

Institution A & B, hence the issues regarding institution C which 

is a self financed Private technical institution needs to addressed. 

 



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               158 

ISSN 2250-3153  

www.ijsrp.org 

IX. CONCLUSION 

           Quality is very important aspect in all institutions 

especially technical education, since it bears a direct impact on 

the improvement of the education process.TQM relies more on 

processes than on products and is based on strong assumption 

that a product which comes out of a good process is always good. 

According to the study majority of the respondents are of the 

opinion that the TQM practices in technical education institutions 

in India are at average level or just above average level. All the 

stake holders who participated in the survey pointed out that the 

external focus of the technical institutes is lacking and expressed 

their concerns that more industry institution interaction needs to 

be developed, the study also reveals that the Outcomes and 

Achievements needs to be improved since these institutions have 

relied more on developing infrastructure, landscaping, 

advertisements rather than concentrating on outcomes and 

achievements. Especially private technical institutions in India 

have become money making centers than service provider and 

they spend their maximum time and money on how to attract the 

students and parents and also they don’t have a practical 

approach or mechanism to measure and control the outcomes and 

achievements. Study also pointed out that the effectiveness of the 

process in technical education needs to be addressed. One of the 

other concerns as pointed out in the study is the involvement and 

commitment of top management and thus the above study seems 

to be adequate for predicting the significances about the 

perceptions of total quality management practices in technical 

education. 
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ANNEXURE: 1 

Study on total quality management practices in technical education: staff and students perspective 

Sl.No Description 

1. Leadership 

1.1 Management supports improvement by providing appropriate resources, infrastructure and basic facilities 

in time every time. 

1.2 All the students and staff are aware of institutional vision, mission, plans and goals. 

1.3 Students and staff feedback, suggestions and complaints are used to the institution. 

1.4 Management and principal shows a lot of initiative in academic as well as extracurricular activities 

2. Strategic Planning 

2.1 The institution follows time table, test schedule, programs, sports, fests according to the calendar of events 

strictly. 

2.2 There is a transparency of official procedures, rules and regulations, record keeping and maintenance of 

the documents in the institution. 

2.3 All policies and strategies are communicated in advance and implemented well in time. 

2.4 Students and staff are involved in the development of the institution. 

2.5 Policies and strategies are regularly updated and improved. 

mailto:irfangulbarga@gmail.com
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3. External Focus 

3.1 Outside information and feedback gathered is regularly analyzed and used to improve institution. 

3.2 Institution has a systematic approach to understand the needs, expectations and satisfaction levels of all the 

students, staff and parents. 

3.3 Industry institution interaction is conducted on a regular basis. 

3.4 Institution is committed improve communication and relationship with students, staff, alumni, parents, and 

corporate. 

3.5 The institution always makes an attempt to understand the society’ 

4. Information and Analysis 

4.1 All documents are maintained neatly and retrieved transparently. 

4.2 There is an effective approach for gathering information of departmental outcomes, achievements and 

progress. 

4.3 Information and feedback collected is used to review, analyze and improve institution performance relative 

to set benchmarks. 

4.4 Information and feedback used from leaders in the same field (competitors) for benchmarking this 

institutional process. 

5. Staff / student workplace focus 

5.1 Our institution helps staff / students to develop their full potential and to contribute effectively to improve 

their knowledge. 

5.2 Our institution encourages staff / students to participate in seminars, workshops, paper presentation and 

professional development activities 

5.3 Institution has effective approaches for assessing and recognizing individual and team contributions of 

staff and students. 

5.4 Our institution has a system for regularly assessing workplace environment and staff / student satisfaction. 

6. Process effectiveness 

6.1 All work procedures are effective, efficient, standardized and well documented. 

6.2 Institution follows documented and standardized procedures in all the work. 

6.3 Standardized procedures are improved using innovation and creativity 

6.4 There is a student councilor to coordinate and to develop rapport with the students. 

6.5 Regular meetings with staff, students, parents and industry people are conducted to review the quality of 

education. 

7. Outcomes and achievements 

7.1 The institution has documents to show the success and achievements. 

7.2 The institution meets and exceeds the needs of all the students, staff, parents, alumni, industries, 

governments and nearby community. 

7.3 The institution has a positive work climate, staff likes to work here and students like to study. 

7.4 All benchmarks set a for the institution are either achieved or even surpassed. 

 

ANNEXURE – 2 

Sl.No Type of institution 

A Self financed autonomous technical institution 

B Self financed deemed to be status technical institution 

C Self financed private technical institution 
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    Abstract- A peer-to-peer (P2P) system is composed of peer 

computers which are interconnected in overlay networks. Here, 

each peer computer can play both the roles of server and client. 

The P2P system is fully distributed and there is no centralized 

coordinator. The power consumption of each peer will vary 

accordingly. Here, the calculation of CPU utilization time is 

addressed. In the existing system, a reducing power consumption 

of web application is considered. A client peer issues a request to 

a set of server peers. On the receipt of a request, a server peer 

performs the request and sends the web pages to the client. An 

algorithm is developed to calculate the power consumption of 

each server peer. The minimum power consumed by the server 

peer is selected by the client. The proposed work is to consider 

the file transfer protocol (FTP) application. In the existing 

system, minimum power consumption is identified in the web 

applications. Here, the power consumption is measured in multi-

CPU servers by using an algorithm and by comparing with an 

existing algorithm. 

 

    Index Terms- CPU utilization, FTP-File Transfer Protocols, 

multi-CPU severs, overlay networks. 

 

I. INTRODUCTION 

A.  Peer to peer networks  
eer to Peer (P2P) network, in which each computer is capable 

of functioning as a client and server users on the network can 

freely share resources on their computers or access shared 

resources on other computers. P2P networking is a distributed 

application architecture that partitions tasks or workloads 

between peers. P2P system is composed of peer computers which 

are interconnected in overlay networks. Peers are equally 

privileged, equipotent participants in the application. Peers make 

a portion of their resources, such as processing power, disk 

storage or network . 

B  P2P Network Overview 

        A P2P computer network refers to any network that does not 

have fixed clients and servers, but a number of autonomous peer 

nodes that function as both clients and servers to the other nodes 

on the network. This is contrasted with the client-server model. 

In the P2P model, any node should be able to initiate or complete 

any supported transaction. Peer nodes may differ in local 

configuration, processing speed, and network bandwidth and 

storage quantity. There are two types of applications in P2P 

networks. They are transaction based and transmission based 

applications. 

II. RELATED WORK 

A. Web Servers 

           Elnozahy and Kistler [4] described three policies for 

reducing the energy consumption of server processors during 

web serving. The first policy uses a Dynamic Voltage Scaling 

(DVS), an existing energy saving mechanism, but employs it in a 

feedback-driven control framework. The second policy is based 

on request batching, a new mechanism, that groups requests 

under periods of low work-load intensity and executes them in 

batches. The third policy leverages both request batching and 

DVS mechanisms in a policy that saves energy across a wide 

range of workload intensities.  

 

1.1 Feedback-Driven Control Framework 

          The feedback driven control framework adjusts policy 

parameters to increase energy savings when measured response 

times are lower than the response time goal, or to decrease 

energy savings when system is not meeting its response time 

goal. This is done on a best effort basis and the system may not 

be able to meet the goal under the conditions of extreme goal.  

 

1.2 Dynamic Voltage Scaling Policy 

         Dynamic Voltage Scaling (DVS) policies have reduced the 

energy consumption by varying the processor operating point 

according to the rate at which work must be done. If the system 

is more responsive than required, the processor frequency is 

decreased by one step and the voltage is set accordingly. 

 

1.3 Request Batching Policy 

         Request batching is a mechanism that had developed to 

conserve energy during periods of low work load intensities. In 

request batching, the servicing of incoming packets from the 

network is delayed while the main processor of the web server is 

kept in a low power state. 

 

1.4 Combined Policy 

          The combined policy invoked the request batching and 

voltage scaling mechanisms based on the activity level of the 

server and reduced energy consumption across a broad range of 

workload intensities while maintaining system responsiveness at 

the required level. 

 

B.  Heterogeneous Server Clusters 

          Taliver and Bruno [7] proposed a concept of efficient 

servers for heterogeneous clusters. The implementation is dealt 

to maximize throughput under constrained budget. The web 

P 
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servers need to configure intelligently on heterogeneous clusters 

for higher energy savings. 

           Heterogeneity raises the problem of how to distribute the 

client’s request to the different cluster nodes for best 

performance. It must be considered in cluster reconfiguration for 

energy conservation, and the additional problem is how to 

configure the cluster for an appropriate tradeoff between energy 

conservation and performance.The total amount of power 

consumed by the cluster is monitored by a multimeter connected 

to the power strip. The multimeter collects instantaneous power 

measurements and sends these measurements to another 

computer, which stores them in a log for later use. The power 

consumed by different cluster configurations by aligning the log 

and system’s statistics has been obtained. 

 

C. Distributed Systems 

          Aikebaier and yang [2] introduced a P2P overlay networks 

where computers are heterogeneous and cannot be turned off by 

other persons different from the owners. In the P2P overlay 

networks, each peer has to find the server peer whose energy 

consumption satisfied the Qos requirements.  

            Based on the experiments with servers and personal 

computers, power consumption models for performing a process 

in a computer are classified into two types. 

 Simple model 

 Multi-level model 

          In the simple model, each computer consumes maximally 

the electric power if at least one process is performed. Otherwise, 

the computer consumes minimum electric energy, i.e. in idle 

state. Most of the personal computer with one CPU 

independently of the number of cores, satisfies the simple model. 

In the multilevel model, the energy consumption of a computer 

depends on the number of process that is concurrently performed. 

A server with multiple CPUs follows the multi-level model. 

            Fig.1 shows the energy consumption of a computer m 

where the processes p1, p2 and p3 are performed. First, the process 

p1 is processed and then the processes p2 and p3 are processed on 

the computer. The normalized energy consumption rate ei (t) of 

the computer is increased if more number of processes is 

performed. 

 

 
Fig. 1: Energy Consumption 

 

            The total energy consumption TEi (t1, t2) of a computer ci 

from time t1 to time t2 is given as follows in Equation (1): 

 

TE(t1t2)=                                            (1) 

 

Where  

TEi(t1,t2)=Total energy consumption        

                 from time t1 to time t2 

 

 ei(t)=energy consumption rate.     

 

III. PROPOSED WORK 

           The proposed system is designed to reduce the power 

consumption of File Transfer Applications in peer to peer 

networks. A client request is issued to the set of server peers, 

where the peer acts as both server and client. The client requests 

are received by the server and the response is created in each 

server peer. The power consumption is calculated using an 

algorithm and the peer is selected which consumes less energy 

when compared to other peers. 

 

A. Client Query Process in P2P Networks 

          In the existing system, web application in P2P network is 

used. Client peer requests the webpage to the server peers set. 

Each server peer will create its own response. Two algorithms 

had been proposed to select the server peer which consumes less 

energy and time. It is then compared with the basic Round Robin 

algorithm. Then, the server peer which consumes less electric 

power is selected as the server peer for the particular process.                                 

            A client peer, in Fig 2, first issues a request to perform 

process ps to a load balancer K. The load balancer k selects one 

server peer ci in the server set for the process and sends a request 

to the server peer. When the request is received, the process is 

performed on the server peer and a web page is sent to the client 

peer lk.  

 

 

 

 

 

 

Fig  2: System Model 

 

          The load balancer k exchanges load information with the 

load balancers of other peers. 

 

B.  Power Consumption of Peer Servers 

             When the request is received by the set of server peer, 

the responses of each server will be calculated separately using 

the algorithms. The algorithms used here are PCLB (Power 

Computation Laxity Based algorithm) and CLB (Computation 

Laxity Based algorithm). PCLB algorithm is used to calculate the 

power in each server peer. CLB algorithm is used to calculate the 

time of each server peer in the set. 

 

3.1 PCLB Algorithm 

             Power of each server is calculated using PCLB 

algorithm, when the client peer sends the request. A server peer 

which consumes the minimum power is selected for a process. 

The server peer that is selected from the set of server peers will 

respond to the client for FTP applications. In Equation (2), power 

of each server peer can be calculated by, 

        lei (t) = max ei. (ETi (t) - t)                      (2) 



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               162 

ISSN 2250-3153  

www.ijsrp.org 

Where 

lei (t)  =  laxity time of a server 

 ei           =  energy consumption rate  

ETi (t) = Estimated Termination Time 

 

3.2 CLB Algorithm 

            The Computation Laxity Based (CLB) algorithm shows 

how long it takes to perform the process on a server set. The 

server for a process is selected on the basis of time for FTP 

applications. In the Equation (3), the processing time taken by 

each server peer is calculated by, 

     

Clis (t) = ETps (t) – t                             (3) 

 

Where 

Clis (t)   =    Computation laxity of time t 

ET      =    Estimation time of a single         

                   process 

ps       =    process   

 

           In the RR (Round Robin) algorithm, servers are ordered 

and a request is first issued to the fastest server. Until the server 

is overloaded, requests are issued to the first server. Thus, 

requests are issued to the servers in the set.PCLB and CLB 

algorithms are compared with the RR algorithm. 

 

C.  Peer Selection 

          The algorithms are used to select a server in a set of 

servers for a process so that the deadline constraint is satisfied 

and the total power consumption is reduced on the basis of the 

laxity concept. The power of each server for FTP applications in 

the server set is calculated using the PCLB algorithm [6] .CLB 

algorithm shows how much time is taken to complete a process. 

So, the power and time can be calculated easily. Then it is 

compared with the basic (RR) algorithm.  

 

IV. CONCLUSION 

           The work investigates the power consumption for FTP 

applications in Peer to Peer (P2P) networks. In the existing 

system, the web applications in P2P networks are considered. 

The throughput of each peer is reduced and the latency is 

increased in heterogeneous server cluster of P2P networks. In 

proposed system, Power Consumption Laxity Based (PCLB) and 

Consumption Laxity Based (CLB) algorithm can be used to 

calculate the power and time of each peer in the system. The total 

power consumption of PCLB algorithm can be minimized 

compared to Round Robin (RR). The peer which consumes less 

power and time is selected for the process. To provide high 

performance in terms of high throughput and short delay on P2P 

networks, PCLB algorithm can be extended. Thus the 

performance is increased in FTP applications.  
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    Abstract- The main purpose of this research was to find out 

the mean difference between working and non-working women 

in mental health and depression. The total sample consisted 80 

women were taken. The research tool for mental health was 

measured by Dr. D.J. Bhatt and Gita R. Geeda (1992). While the 

tool for depression were used which made by Beck (1961).  Here 

't' test was applied to check the significance of mental health and 

depression in working and non-working women to check the 

correlation method is sued.  

         Results revealed that significant difference in mental health 

and depression with respect to both working and non-working 

women on mental health and depression. While the correlation 

between mental health and depression reveals 0.71% high 

positive correlation. 

 

    Index Terms- Mental Health and Depression 

 

I. INTRODUCTION 

he sense of one's identity or self is an important dimension 

of individual's personality giving each one of us unique 

individuality. Women and depression is holding a relationship of 

much interest over the last two decades. As more and more 

women enter the work force, they are increasingly exposed not 

only of the same work environment as men, but also to nuique 

pressure created by multiple roles and conflicting expectations 

(Nelson and Burke 2000; Chang 2000). It has long been 

observed that women are about twice as likely to become 

clinically depressed (to have dysthmia or unipolar depression) as 

are men. These differences occur in most countries around the 

world. (Nolen - Hoeksemo and Girgus, 1994; Whilelm and 

Roy, 2003; Ge and Conger, 2003).  

       Depression are normal features of our lives. Modernity 

brought women education in its wake and she changed the arena 

of activity. She stepped out of the thoeshold of house and joined 

service like man. Now she got admiration, equolity and 

opportunity. But the euphoria was ephemeral as she was 

supposed to take to this job as an additional responsibility. She 

not expected to shrink household work. This brought problems 

like strain and depression. (Pillai and Sen) (1998). 

       A women by nature is expressive emotional and sensitive. 

Physiological social and cultural background of women probably 

plays a key role in mending a women's attitude and natures 

towards the evternal relation we know that women are generally 

more at risk to develop psychological disorder and depression in 

particular.  

       Health is a process, which evolves on environmental and 

historical lines towards farther objectives. Thus locals is always 

in a given control depends upon existing conditions which are 

themselves related to the changes that take place in the 

environment. Internal organic factors, their homeostatic state and 

interaction with the environmental life of an individual  would be 

very simple if all the needs were automatically fulfilled. But it is 

a fact that there are many obstacles both environmental and 

personal that mental interface and such obstacles place an 

individual in a stressful situation.  

       In a book entitled mental hygiene in public health P. V. 

Lewkan has written that mentally healthy individual is one who 

is him self satisfied, lives peacefully with his neighbors, makes 

healthy citizens of his children and even after performing these 

fundamentals duties has enough energy left to do something of 

benefit to society. Possessing mental health, an individual can 

adjust properly to his environment, and can make the best effort 

for his own, his family's and his society's progress and 

betterment. The chief characteristic of mental health is 

adjustment. The greater the degree of successful adjustment the 

greater will be the mental health of the individual. Lesser mental 

health will lead to less adjustment and greater conflict.  

       The purpose of present investigation was to find out the 

difference between working and non-working women as regards 

the leval of depression and mental health.    

 

II. PROBLEM OF THE STUDY  

       The problem of present study is to find out the mental health 

and depression among working and non-working women.  

 

III. OBJECTIVE OF THE STUDY 

The main objectives of study were as under:  

1. To measure the mental health between working and non-

working woman.   

2. To measure the depression between working and non-working 

woman.  

3. To measure the correlation between mental health and 

depression.   

 

IV. HYPOTHESIS OF THE STUDY 

To related objectives of this study null-hypothesis were as under:  

1. There is no significant difference in mental health among 

working and non-working woman.   

2. There is no significant difference in depression among 

working and non-working woman.   

T 



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               165 

ISSN 2250-3153  

www.ijsrp.org 

3. There is no significant correlation between mental health and 

depression.   

 

V. METHOD 

Participants  

          According to the purpose of present study 80 working and 

non-working woman has been selected. There were 40 working 

and 40 non-working woman were taken as a sample from Rajkot 

City (Gujarat).  

 

Instruments  

           For this purpose the following test tools were considered 

with their reliability validity and objectivity mentioned in their 

respective manuals. In present study two questionnaires used in 

research.   

 (A) Mental Health Scale :  

       The mental health scale was made by Dr. D. J. Bhatt and 

Ms. Geeta R. Geeda. This scale contains 40 statements 

pertaining to five domains aim of mental health, these five 

dimensions include perception of reality, integration of 

personality, positive self-evaluation, group oriented attitudes and 

environmental mastery to be rated an 3-point scale. In this scale 

statements no. 1, 3, 9, 14, 19, 20, 22, 24, 25, 26, 28, 33, 34, 37, 

38 are negative and others are positive. Which statements are 

psotive and for agree, disagree, neutral 3, 2, 1 score is used and 

which are negative statements for agree, disagree, natural 2, 3, 1 

score is used. Reliability of present study is checked by three 

methods in which 0.81 by logical similarity 0.94 by half-divided 

method, and test, re-test has 0.87.  

(B) Beack Depression Inventory (BDI)  

       The depression scale was made by Beck ward, Mendesion, 

Moch and Drbauge (1961). It is comprised of twenty one items. 

Although the inventory was designed as a clinical instrument but 

in practice it is frequently used to dichotomies subjects in to 

depressed and non-depressed groups. This inventory has test-

retest reliability coefficient ranging from 0.74 to 0.83 on 

different time intervals and positively correlated with hamilton 

depression rating scale with a person r of 0.71. Gujarati adoption 

by Sardar Patel University in Gujarat (1990). This is 4 point 

scale. Reliability and velidity of Gujarati adoption was 0.86 and 

0.65. 

 

VI. RESEARCH DESIGN  

       The aim of present research was to study the mental health 

and depression among working and non-working woman. For 

these total 80 woman were taken as a sample from Rajkot City 

(Gujarat) out of 80 woman 40 were working woman and 40 were 

non-working woman. Here to measure mental health. The mental 

health scale was used which was made by Dr. Bhatt and Gida 

(1992) and to measure depression, the depression test was used 

which was made by Beck (1961). Here’t’ test and correlation 

method was used. The result discussion is as under 

 

VII. RESULT AND DISCUSSION 

       The main objective of present study was to do comparative 

study of mental health and depression among working and non-

working women. In it statistical 't' method was used and their 

correlation was measured. Results discussions of present study is 

as under :  

 

Table - 1 

Showing the Mean, SD and 't' value of Mental Health Among 

Working and Non-working woman 

 

Sr. 

No.  

Variable  N Mean SD t 

1 Working 

Woman 
40 68.80 9.26 

2.36* 2 Non-

working 

Woman 

40 73.92 10.72 

* P < 0.05 

**P < 0.01 

        The result obtained on the basic area of mental health 

reveals significant difference of working and non-working 

woman.  

          The non-working woman received higher mean score 

73.92 as compared to the working woman 68.80. There has mean 

difference is 5.12 and the standard deviation score of working 

woman received 9.26 and the non-working woman received 

10.72. So we can say that non-working woman have a good 

mental health than the working woman. The 't' value of mental 

health is 2.36. There has significant difference between working 

and non-working woman. It means hypothesis is not accepted.  

         It is clearly revealed from Table-1 that there is a significant 

difference of mental health on working and non-working woman. 

In simple terms it can be concluded that mental health of 

working woman is lesser than non-working woman. Evidences of 

research findings given by Jogsan (2011) conducted study on 

200 male and female. Results indicate the females have better 

mental health to compared males. Therefore, we can say that 

present finders are supported by Jogsan (2011). It is supported 

by Rai and Yadav (1992).   

 

Table - 2 

Showing the Mean, SD and t-value of Depression Among 

Working and Non-working Woman 

 

Sr. 

No.  

Variable  N Mean SD t 

1 Working 

Woman  
40 19.30 3.63 

5.00** 2 Non-

working 

Woman 

40 16.65 2.86 

* P < 0.05 

**P < 0.01 

     The result obtained on the basic area of depression reveals 

significant difference of working and non-working woman.  

      The working woman received higher mean score 19.30 as 

compared to the non-working woman 16.65. There has mean 
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difference is 2.65 and standard deviation score of working 

woman received 3.63 and non-working woman received 2.86 and 

the 't' value is 5.00. There has significant difference among 

working and non-working woman in depression. So we can say 

that depression of non-working woman is lesser than the working 

woman.  

       It is clearly revealed from table-2 that there is a significant 

difference of depression on working and non-working woman. In 

simple terms it can be concluded that depression of non-working 

woman is lesser than the working woman. Evidences of research 

findings given by Pandya M. and Zala K. (2009) conducted 

study on 120 male employess. Results indicate the depression of 

non-working man is lesser than the working male. Therefore we 

can say that present findings are supported by Pandya M. and 

Zala K. (2009). 

 

Table - 3 

Showing the Correlation Between Mental Health and 

Depression Among Working and Non-working Woman 

 

Sr. No.  Variable  N t 

1 Mental Health  80 
0.71** 

2 Depression 80 

**P < 0.01 

 

      The result obtained that high positive correlation between 

mental health and depression among working and non-working 

woman.  

      The 0.71 high positive correlation between mental health and 

depression. It is clearly revealed from table-3 that there is a 

higher positive correlation between mental health and depression 

among working and non-working woman. Evidences of research 

findings given by Doshi R. (2008) conducted study on 100 male. 

Result indicate that there is a higher positive correlation between 

mental health and depression. So we can say that present findings 

are supported by Doshi R. (2008). It is also supported by Jogsan 

(2007).  

 

VIII. CONCLUSION 

        We can conclude by data analysis as follows:  

         There were significant difference in mental health among 

working and non-working woman results indicate the non-

working woman have better mental health to compared working 

woman. There were significant difference depression among 

working and non-working woman. We can say that the 

depression of non-working woman is lesser that the working 

woman. There were 0.71 correlation are seen between mental 

health and depression. 
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    Abstract- The purpose of this study is to investigate the impact 

of ten days' Yoga practice on self-control in obese women.  A 

sample of 13 (n = 13) women with average age 39 years was 

selected for this study from Yoga Shibir held at 'LIFE', Rajkot, 

organized by Saurashtra Medical & Educational Charitable Trust.  

We have performed pre-test and post-test scale to measure 

change, before and after Yoga practice.  This scale is made by 

Arun Kumar Singh and Alpana Sen Gupta in English version 

and we have used its Gujarati version made by Dr. Yogesh A. 

Jogsan, Department of Psychology, Sautashtra University, 

Rajkot.  Post observation was made on the last day intervention 

of Yogic Practices included Omkar, Asanas, Pranayama, Kriyas, 

Dhyana etc.  The computed t-value was 0.20.  It showed a non 

significant improvement at the parameter, but at the mean it 

showed better impact of Yoga on self-control.  Weight-reduction 

through Yoga was a part of the study.  It showed a satisfactory 

decrease of 1.3 kgs. (mean) in weight. 

       Thus, the findings indicate the beneficial effect of Yoga for 

weight-reduction of obese women to improve their self control. 

 

    Index Terms- Yogic Practices, self-control and Weight 

Reduction 

 

I. INTRODUCTION 

besity is fast becoming the developed world's greatest 

health problem.  Adult obesity rates have almost 

quadrupled, become four times as great over the last 25 years.  

They are at least two to three stone overweight and putting their 

health at serious risk.  Most of people eat more food than they 

require, and much of it is higher in calories that the human body 

was originally designed to cope with.  Fast food, high calorie 

snacks, cold drink and large portion of meals given more energy 

than required.  Thus, obesity is generated in the body. 

        According to figures, being obese can take up to nine years 

off the lifespan.  It also makes a person far more likely to 

develop a range of health related problems or psycho-somatic 

disease, including: Heart Disease, Arthritis, Hypertension, 

Diabetes Mellitus, Spondylitis, Infetility, Depression etc. 

          Besides all these facts, there are so many complications in 

obese women like anger, aggressiveness, stress, anxiety, 

constipation, pre or post menstruation syndrome menopausal 

disorders etc and also we find lack of capacities like facing 

adverse circumstances, self-confidence, self-control etc. 

         Self-control is not just affected by how we are thinking at a 

specific moment that would be too easy. Everyone has a 

developed different amount of self-control.  Some people seem to 

find it easy to resist temptation while others can be relied on to 

always yield to self-gratification.  To a certain extent we have to 

accept our starting point on the self-control sliding scale and do 

the best we can with it.  It is observed in obese women that their 

self-control in different situations is not sufficient.  Although a 

few obese women have very high level of self-control but others 

have very low level. Due to lacking of self- control, they face 

many critical problems like Hypertension, Heart attack, poor 

family life, destroyed inter-personal relationship etc. at not only 

on physical level but on mental level also. 

 

II. CONCEPT 

          Yoga is worldwide accepted for its beneficial effects on 

different ailments. Asanas, Pranayamas, Kriyas, Bandhas, 

Mudras, Dhyana and chanting of Mantras are advatageous at all 

the levels of personality.  Due to researches and advantages, now 

Yoga is being applied as a therapy around the world.  It has 

observed that Yoga is very beneficial for obese people to remain 

healthy and also to reduce the weight.  As we find, Yoga brings a 

very positive change in attitude and behavior and increases 

mental capacities.  It can convert outlook towards the life and its 

complications in a positive direction, it may improve the level of 

self-control also.  Because a person's identity recognizes through 

his or her responses in different situations and reactions and 

actions are based on self-control power we have inspired to 

investigate the impact of Yoga to improve self-control in obese 

women. 

 

III. OBJECTIVE OF THE STUDY 

 

1. To study the effect of a specific Yogic Program on self-control 

at psychological  level in obese women. 

 

2. To find effect of a specific Yogic Program for weight 

reduction in obese women. 

 

IV. METHOD 

          13 obese women having average age 39 years were 

selected for this study from a ten days' Yoga Shibir held at 

'LIFE', Rajkot, organized by Saurashtra Medical & Educational 

Charitable Trust in December, 2010.  Pre and post observations 

through medical check-up were employed for data collection and 

Yogic Program under study was intervened for ten days among 

subjects.  Through questionnaire method, we have performed pre 

and post test scale to measure change, first and last day of Yoga 

O  
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practice respectively.  This scale is made by Arun Kumar Singh 

and Alpana Sen Gupta in English version but in present study I 

used its Gujarati version made by Dr. Yogesh A. Jogsan, 

Department of Psychology, Saurashtra University, Rajkot. 

 

V. TOOLS 

          I have applied a specific Yogic Program on subjects, 

designed for weight-reduction.  They have practiced each Asana 

once for 30 seconds and required relaxation after each practice 

either in Shavasana or in Makarasana.  Yoga Program was 

conducted for one and half an hour daily for 10 days under well 

qualified Yoga Instructors.  The Yoga Program was: 

1. Omkar - 10 times 

2. Warm up with stretching, joints movements, rotation etc.  

3. Surya Namaskar - 5 rounds 

4. Shavasana 

5. Pawan-Muktasana 

6.  Ardha-Halasna 

7. Kati-Vakrasana 

8. Ardha Dronasana 

9. Setu Bandhasana 

10. Ardha Naukasana 

11 Bhujangasana 

12. Shalbhasana 

13. Dhanurasana 

14. Parvatasana 

15. Shanshankasana 

16. Yoga-Mudra 

17. Ushtrasana 

18. Kati Chakrasana 

19. Tadasana 

20. Vrikshasana 

21. Utkatasana 

22. Trikonasana 

23. Shavasana 

24. Kapalbhati - 3 rounds each 60 strokes 

25. Anuloma-Viloma Pranayama(Puraka-Rechaka)-15 rounds 

26. Bhramri Pranayama (Puraka-Rechaka)-10 rounds 

27. Omkar 3times 

 

VI. DESIGN OF THE STUDY 

         24 obese women have joined Yoga Shibir, organized by 

Saurashtra Medical & Research Educational Charitable Trust in 

December, 2010 at 'LIFE', Rajkot for ten days.  They were 

examined by our Medical Officer on first and last day of the 

Shibir.  Participants have answered questionnaire of 

psychological test-scale which we have used for this study on the 

first and the last day as pre-test and post-test respectively.  We 

have received 13 post-test questionnaires only on last day.  

During the ten days, all participants have practiced complete 

Yogic Program daily for one and half hour conducted by 

qualified Yoga Instructors.  After completion of Yoga Shibir, we 

have prepared data and findings to investigate the impact of 

Yoga. 

 

VII. RESULT 

 

Table-1 

Impact of Yoga to reduce weight 

Sr.No. Variables N Weight 

(mean in 

Kgs. 

Difference 

in 

Kgs. 

1 Pre 13 76.3 1.3 

2 Post 13 75 

 

Mean (Kgs.) 

 
 

         In Table-1, mean weight of all the subjects is 76.3 Kgs. 

before starting Yoga collected through pre-test and mean weight 

of all the subjects is 75 Kgs. after practicing Yoga for ten days, 

collected through post-test.   Thus we find that the specific Yogic  

Program for weight reduction has reduced 1.3 Kgs. (mean) 

weight very effectively within 10 days without any other 

restrictions and advices. 

 

Table-2 

Impact of Yoga on self-control 

 

Sr. 

No. 

Variables N Mean Std. 

Div. 

t-Value 

1 Pre 13 47.76 3.98 0.2 

2 Post 13 47.46 3.86 

 

Mean 
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          In Table-2, computed t-value (0.2) shows a non-significant 

change at the parameter to investigate the effect of Yoga to 

improve self-control but, at mean level, data shows a difference 

of 0.30 which indicates a good improvement in a very short time. 

 

VIII. DISCUSSION 

          The result shows a very good impact of Yoga on obese 

women for weight-reduction. In fact, this is noticeable that the 

result is achieved within ten days which is comparatively very 

short time span. The result may more effectively present the 

beneficial effects of Yogic Program if it is followed for a long 

time and with dietary control and brisk walking etc. 

          So, it is recommended that Yoga should be practiced for a 

long time for weight reduction and advised to reduce calories 

intake to get fruitful result earlier. 

          Non-significant change in t-value also shows the need of 

continuity of Yogic Program for a longer period because at the 

mean, a very valuable difference is present which shows 

improvement in self-control of all the subjects. 

 

IX. CONCLUSION 

           Obesity is a big social problem which leads to many 

psychology-somatic disorders or diseases.  It is noticed that 

obese women have many other problems and complications at 

emotional and psychological levels.  Lack of self-control creates 

many imbalances in their lives as explained above.  At the 

conclusion, it can be asserted that intervened Yogic Program 

caused a very good decrease in weight and a beneficial effect to 

improve self-control on the subjects. 

          This study indicates to apply Yoga for a long time with 

patience and regularity so that obese women can receive more 

advantages at various levels of the personality. 
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    Abstract- NoC(network On Chip) is an efficient approach to 

design the communication subsystem between IP Cores in 

SoC(System On Chip). In this paper   a communication 

infrastructure design using CDMA (Code division multiple 

access) based shared bus architecture for core-to-core 

communication in NoC is presented. CDMA has been proposed 

as an alternative way for interconnect of IP cores in a  SoC  

design,  or  as  a  solution  for  interconnecting  modules within  a  

system  realized  in  several  PCBs.  Compared to conventional 

TDMA-based bus this paper present how a multiprocessor 

system can benefit from the use of concurrent data transfers.The 

simulation of the system using VHDL code is carried out. The 

performance of the system is evaluated. 

 

    Index Terms- CDMA bus, Decoding, Encoding,NOC, 

Walshcode 

 

I. INTRODUCTION 

 SoC consists of processing elements, I/O devices, Storage 

elements and integration structure linking all of them 

together. Processing elements could be processors that run 

embedded software or functional-specific hardware accelerators. 

As the number of processing elements increases, the 

interconnection plays an increasingly major role in system on-

chip (SOC) design. The type of interconnection used for a 

specific application will heavily affect the performance and 

power consumption of the system. A variety of interconnection 

schemes is currently in use, including crossbars, rings, buses, and 

networks-on-chip. The shared-buses are among the most widely 

used communication architectures in systems-on-chip. The main 

advantages of shared-bus architectures include simple topology, 

low cost, and extensibility. Several companies have developed 

their own on-chip bus architectures, such as Core-Connect, 

AMBA, and Silicon Micro-Networks. [12] 

      The main problem of shared-bus communications is that the 

performance of a bus decreases significantly when the bus size 

increases. This is the so-called scalability problem. Because a 

bus can be used by only one module at the time, the available 

bandwidth of one module decreases significantly as the bus size 

increases. The bandwidth can be improved by hierarchical bus 

architecture where multiple buses are connected with each other 

through bridges. However, hierarchical bus architectures may 

suffer from long communication latency for inter-bus 

communications. 

 

 

1.1 Network-On Chip: 

      To overcome such problems, Research groups have started to 

investigate systematic approaches to the design of the 

communication part of SoCs. It turned out that the problem has 

to be addressed at all levels from the physical to the architectural 

to the operating system and application level.  

      Over the past few years, the idea of using networks-on-chip 

(NoCs) as viable on-chip communication fabrics for future 

multiprocessor systems-on-chips (MPSoCs) has been gaining 

traction. NoCs are an attempt to scale down the concepts of large 

scale networks, and apply them to the embedded system-on-chip 

(SoC) domain. Unlike traditional bus-based on-chip 

communication architectures, NoCs use packets to route data 

from the source to the destination component, via a network 

fabric that consists of switches (routers) and interconnection 

links (wires).Hence‚ the term Network on Chip (NoC) is today 

used mostly in a very broad meaning‚ encompassing the 

hardware communication infra-structure‚ the middleware and 

operating system communication services and a design 

methodology and tools to map applications onto a NoC. All this 

together can be called a NoC platform. To overcome the above 

mentioned limitations, the attention has shifted towards the other 

popular interconnection architecture: network-on-chip (NOC). 

This communication scheme assumes that the data is packetized 

and then transmitted within a chip through a network.  

      The rest of this paper is arranged as follows. In Section II, we 

present Prior work related to Network on chip, Section III 

presents the motivation of the CDMA technique. The principle of 

CDMA NoC is presented in Section IV.  A CDMA bus for 

onchip communication is presented in Section V. Experimental 

Result and analysis in Section VI.Finally,Section VII.draws 

conclusions . 

 

II. PRIOR WORK 

2.1.On Chip interconnect mechanism 

      In general, on-chip communication architectures can be 

categorized into three main classes: Bus, point-to-point 

interconnects, and network-on-chip .However, there is no 

standard solution how to establish fast, flexible, efficient, and 

easy-to-design communication network to connect a large 

number of IP cores that have heterogeneous requirements[4] In 

the figure we can observe the different types of on chip 

communication architectures. Fig.1.a shows Bus based 

architecture, Fig.1.b shows Point-to-point architecture andFig.1.c 

hows Network on chip architecture.  

A 
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Fig.1 On chip Communication Architecture 

 

2.2.TDMA based Interconnect 

      Most of interconnect networks in the SoC rely on parallel 

system bus, which apply time division multiple access, TDMA. 

The popularity and wide acceptance of the shared bus 

architecture is perhaps due to the fact that it is easy to adopt, well 

known among the computer industry, and also relatively 

inexpensive to implement.  In those systems, the bus masters 

perform read and write operations with slave memory or I/O 

modules. However, bus-based architectures cannot scale up with 

an increasing number of components. 

 

2.3.CDMA Based Interconnect 

      CDMA is a spread-spectrum technique that allows 

simultaneous use of the communication medium by multiple 

information links. It relies on the principle of codeword 

orthogonality, that avoids cross-correlation of code-words and 

allows perfect separation of information modulated with different 

code-words. Fig.2(a) shows the basic idea of  CDMA based 

interconnect. Prior to transmitting the data onto the channel, each 

user modulates each transmitted bit with a spreading code.  

The spreading code expands the transmission time from a single 

symbol into multiple chip periods. On the channel, multiple 

transmissions can coexist as a multi-level signal. At the receiver, 

this signal is correlated with the same spreading code that was 

applied at one of the transmitters. Because spreading codes are 

orthogonal, the original symbol that is transmitted by the 

transmitter can be retrieved.  

 
Fig.2.Principle of the CDMA technique 

 

      The Code Division Multiple Access, CDMA, is used to 

implement the memory/peripheral shared bus of multi-core 

systems consisting of multiple processing cores. In this method 

only bus lines that carry address and data signals are CDMA 

coded. 

 

III. MOTIVATION FOR USING CDMA TECHNIQUES 

          During realization of high speed buses we meet with 

numerous problems. These problems are typical for realization of 

a interconnection. To solve this problem various techniques are  

used.  In most cases, these techniques include implementation of 

additional hardware. An alternative solution to increase bus 

throughput consists of increasing bus data transfer lines. 

As a consequence, by using this approach, the  number  of  lines,  

system  complexity,  occupied  PCB  area, and  PCB  tracing  

increase.  In  all  cases,  the  buses  with corresponding  

interfaces  become  very  complex  system.  As a number of bus 

lines becomes higher the cost of these systems increases.  

Bearing  this  in  mind,  a  bandwidth  improvement achieved  by  

increasing  the  number  of  bus  lines,  for  most design 

solutions, is not a rational economical solution.               

Compared  to  a conventional  TDMA-based  bus,  a  CDMA-

based  bus  has better  features  concerning  channel's  isolation  

and  channel's continuity  in  time  domain  since  channels  are  

divided  by  the spreading  codes. CDMA  technology  relies  on  

the principle  of  code word   orthogonally,  such  that  it  enables 

efficient separation of information [4]                                          

In our proposal, only bus lines that carry address and data signals 

are CDMA coded. The architecture of a multiprocessor system 

based on the CDMA shared bus is shown in Figure 2. 

 

IV. PRINCIPLE OF THE CDMA TECHNIQUE 

4.1 CDMA Principle:  

      The principle of the CDMA technique is illustrated in Fig. 

2.At the sending end, the data from different senders are encoded 

using a set of orthogonal spreading codes. The encoded data 

from different senders are added together for transmission 

without interfering with each other because of the orthogonal 

property of spreading codes. The orthogonal property means that 

the normalized autocorrelation value and the cross-correlation 

value of spreading codes are 1 and 0, respectively. Because of 

the orthogonal property, at the receiving end, the data can be 

decoded from the received sum signals by multiplying the 

received signals with the spreading code used for encoding[6].  

      In the encoding scheme data from different senders fed into 

the encoder bit by bit. Each data bit will be spread into S bits by 

XOR logic operations with a unique S-bit spreading code as 

illustrated in Fig. 3. Each bit of the S-bit encoded data generated 

by XOR operations is called a data chip. Then, the data chips 

which come from different senders are added together 

arithmetically according to their bit positions in the S-bit 

sequences. Namely, all the first data chips from different senders 

are added together and all the second data chips from different 

senders are added together, and so on.  
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Fig.3. CDMA Encoding Scheme 

 

      Therefore, after the add operations, we will get S sum values 

of S-bit encoded data.  

      Then the binary equivalents of each sum value will be 

transferred to the receiving end. In this case, two binary bits are 

enough to represent the three possible different decimal sum 

values, “0,” “1,” and “2.” For example, if a decimal sum value 

“2” needs to be transferred, we need to transfer two binary digits 

“10.”  

      The decoding scheme can be explained as follows. If the 

original data bit to be transferred is “1,” after the XOR operations 

in the encoding scheme illustrated  in Fig. 3, it can only 

contribute nonzero value to the sums of data chips when a bit of 

spreading code is “0.” Similarly, the 0-value original data bit can 

only contribute nonzero value to the sums o of data chips when a 

bit of spreading code is “1.” Therefore, after accumulating the 

sum values according to the bit values of the spreading code, 

either the positive part or negative part is larger than the other if 

the spreading codes are orthogonal and balance. Hence, the 

original data bit can be decoded by comparing the values 

between the two accumulators. Namely, if the value of the 

positive accumulator is larger than the value in the negative 

accumulator, the original data bit is “1”; otherwise, the original 

data bit is “0.” 

 

 
Fig.4.CDMA Encoding using Code words of Length 8 

 

4.2 Spreading Code Selection 

      The proposed decoding scheme requires the spreading codes 

used in the CDMA NoC to have both the orthogonal and balance 

properties. Several types of spreading codes have been proposed 

for CDMA communication, such as Walsh code, M-sequence, 

Gold sequence, and Kasami sequence, etc. However, only Walsh 

code has the required orthogonal and balance properties. 

Therefore, Walsh code family is chosen as the spreading code 

library for the CDMA NoC.  

 

V. CDMA BUS FOR ON CHIP COMMUNICATION 

 
Fig.5 System Bus  based on CDMA Technique 

 

      CDMA based bus system is used to connect peripherals like 

memory to CPU core. In this implementation a soft core 

processor, two memory blocks and one parallel port IP is 

integrated and connected by the designed CDMA bus. A 32 bit 

system bus is used to inter connect the peripherals with the CPU. 

The CDMA coded bus reduces the switching activities which 

imply the reduction of power consumption for on chip 

communication .This CDMA coded bus system is implemented 

on data bus and address bus.  

 

VI. EXPERIMENTAL RESULTS 

      The CDMA bus system is simulated using VHDL in 

MODELSIM software. the simulation and synthesis report says 

that CDMA based bus for peripheral communication is reliable 

one and low computation one ,by decreasing no lines for on chip 

peripheral communication it achieves low power consumption 

for bus based communication. In this work a 32 bit bus system is 

implemented for peripheral communication and communication 

is tested using sample data. 

 

6.1. Result Analysis  

      Results concerning datatransfer over CDMA bus analysed by 

simulation and synthesis report.Fig.2 shows the simulation result. 

From the synthesis report area and , latency  for various device 

family are tabulated. Table No.1 shows the result for the encoder 

and in Table No-2 for the decoder. 
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Fig.6 Simulation results of CDMA  Scheme 

 

6.2 Synthesis Report 

 

Device Area(gate count) latency 

Spartan3E 810(84%) 3.056ns 

Virtex4 810(13%) 1.586ns 

Virtex5 276(1%) 1.257ns 

VirtexE(XCV600E 869(12%) 3.820ns 

Table.1 -CDMA Encoder performance 

 

Device Area(gate count) latency 

Spartan3E 
237(24%) 

19.612ns 

Virtex4 
233(3%) 

10.685ns 

Virtex5 
67(1%) 

8.446ns 

VirtexE(XCV600E 
256(33%) 

21.394ns 

Table.2. CDMA decoder performance 

 

 

 

 

 

 

 

 

 

 

6.3 .Resource utilisation Report 

 
Fig.7.a. Resource Utilisation performance of CDMA 

Encoding 

 

 
Fig.7.b. Resource Utilisation performance of CDMA 

Decoding 

                         

       The CDMA encoding and decoding was implemented in 

RTL level using VHDL.The simulation results of CDMA 

techniques as shown in fig(6).Resource  utilization meant for 

utilization of LEs or ALUTs to the FPGA device family. In the 

performance graph, X-axis represent the device family and Y-

axis represent the number of LEs or ALUTs used. The device 

families are Spartan 3E,Virtex 4,Virtex 5 and Virtex 

E(XCV600e) are chosen. Table.(1)&(2) shows comparison of 

device family with logical elements. From the above results, 

synthesis of CDMA Encoding using Spartan 3E family uses 810 

LEs  and decoding uses 237  Les out of 960 LEs available which 

is 84% and 24% respectively.Vertix5  family uses 276LEs and 

67 LEs out of 19200 available which is 1% and 0% for encoding 

and decoding respectively. VertixE family uses 869 LEs  and 256 

LEs out of 6912 available which is 12% and 3% for encoding 

and decoding respectively.Vertix4  family uses 810 LEs and 233 

LEs out of 6144 available which is 13% and 3% for encoding 

and decoding respectively. It shows that Vertix5 family has 

better resource utilization for both Encoding and Decoding. 

 

VII. CONCLUSION 

      The CDMA based on chip communication system is 

simulated using VHDL in MODEL SIM software. The working 
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of the system is verified by giving test vectors. The FPGA 

implementation resource utilization, area requirement, latency 

analysis are done for FPGA family of Spartan3E & Virtex.The 

best FPGA implementation family is found out thereby. From the 

above results we can conclude that the best implementation 

family is Virtex5 due less area and latency. It is the Most 

advanced, high-performance, optimal-utilization compare with 

other family devices. 
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    Abstract- Background and aim: Many variations of upper 

limb muscles are known. Biceps brachii is a double headed 

muscle in the human body. Most common variation is the third 

head, but four, five or more heads have been reported. The 

purpose of this study is to observe the frequency of variations of 

biceps brachii muscle with respect to accessory heads of origin in 

a population of central kerala.  Materials and Methods: In this 

study 240 arms from 70 adult Kerala cadavers of both sexes and 

50 foetuses from the Anatomy department of Thrissur 

government medical college were studied. Biceps brachii 

muscles were examined for their attachments, number of heads 

of origin, level of fusion of muscle bellies, innervations and 

contribution to the formation of aponeurosis. Data collected were 

analysed quantitatively and qualitatively using epi info soft ware. 

Results: Supernumerary heads of biceps brachii were observed 

in 10.8% of cases. Where biceps had  three heads of origin, 

15.2% were males and 2.5%  females. Accessory heads were 

more on left side 6.7% and 5% on right side. Bilateral triple 

heads were observed in one case. In most of the muscles the 

main bulk is formed in the upper third of arm. Conclusion These 

supernumerary heads might be significant in production of strong 

flexion and supination of forearm. They may cause compression 

of neurovascular structures because of their close relation to the 

brachial artery and median nerve. Variant biceps brachii may 

confuse a surgeon and may cause iatrogenic injuries. The 

surgeons and traumatologists have to be aware of such variations. 

 

    Index Terms- Biceps brachii, Accessory head, Variations, 

Injuries, Compression. 

 

VIII. INTRODUCTION 

pper limb muscles presents with a wide range of variations 

in the form of accessory muscles, accessory heads of origin 

or ectopic site of origin. Occasionally accessory muscles develop 

and some are clinically significant
1
. Biceps brachii muscle of arm 

is an efficient supinator and flexor of forearm, having two heads 

of origin, one from supra glenoid tubercle  and the other from 

coracoid process of scapula. The two heads join to form a single 

belly to be inserted to the radial tuberosity. The reported 

morphological variations of biceps brachii muscle include 

absence of short head, two heads remain separate for the entire 

length of muscle, the muscle split for 3/4
th

 of its course, doubled 

long head, presence of super numerary or accessory heads
2.
 

Though several variations are reported the most common 

variation is in the number of heads of origin ranging from three 

to seven, usually three heads. The third head that is found most 

frequently arise from the interval between the insertion of 

coracobrachialis and origin of brachialis from the anterior surface 

of humerus
3
. Several authors reported gender and racial 

differences in the presence of 3
rd

 head of biceps, Chinese 8%, 

European White 10%, African Black 12%, Japanese 18%, South 

African blacks 20.55%, South African whites 8.35% and 

Colombian 37.5%
4
. Incidence of biceps anomaly in Indians is 

7.1% 
5
. Biceps brachii shows a variability of 8 to 12 % of arms 

with gender difference more in males. The incidence was higher 

in the right arm
2
. Little has been reported regarding the incidence 

of anatomical variations of biceps brachii  in keralites. This study 

describes the various developmental anomalies that affect biceps 

like accessory heads, formation of muscle belly, insertion and 

innervation of the powerful and essential muscle of arm in 

Keralites. 

 

IX. MATERIALS AND METHODS 

       The study was carried out in the department of Anatomy, 

Government Medical College, Thrissur from August 2006 to 

September 2011. It comprises of 70 adult human cadavers of 

both sexes and 50 fetuses of gestational age group from 28 weeks 

to full term obtained from Obstetrics and Gynaecology 

department of the same institution. Intra Uterine Dead fetuses 

were collected after prior approval from institutional ethical 

committee. A total of 120 specimens of which 80 were males and 

40 were females. Biceps brachii muscle was examined for their 

attachments, the number of heads of origin, the level of fusion of 

muscle bellies, innervation  and contribution to the formation of 

aponeurosis. Deviation from the normal pattern were studied in 

detail, sketched and photographed. Data collected were entered 

in Microsoft excel and analysed quantitatively and qualitatively 

using epi info soft ware.  

 

X. RESULTS 

       During the study period of 5 years a total of 120 specimens 

were examined. The male female ratio is 80:40. The study 

revealed that 10.8 % of cases biceps showed three heads of 

origin. Bilateral triple head was observed in one case. 6.7% had 

anomaly on the left side and 5% on the right side. There is no 

statistically significant difference in the side in unilateral cases 

(P= 0.581). Accessory head was found to be more in males 

(15.2%) than in females( 2.5%).  

       Of the 120 right limbs, 48.3% the long and short heads 

united to form the main bulk of the muscle in the upper third of 

arm, followed by 38.3%, where fusion occurred in the middle of 

U 
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arm and in 13.3% cases the two heads remained separate through 

out its length and united  just before forming the tendon in the 

cubital fossa. On the left side 56.7% fused in the upper third of 

arm, 35.8% in middle third and 7.5 % cases the fusion occurred 

in lower one third of arms. This difference is not statistically 

significant (P= 0.239). 

       Biceps received its innervation from musculocutaneous 

nerve in 80 % of cases. In 20.8% of cases musculocutaneous 

nerve was found to be variable, either absent or shows  deviation 

in its course or was connected to median nerve in the arm. 

Musculocutaneous nerve was absent in 2.5% of cadavers with 

equal preponderance of the side (P= 0.687).  In cases where 

musculocutaneous nerve was absent innervation was received 

through median nerve.  

       The tendon of biceps brachii inserted normaly in all the 

cases. Contribution to aponeurosis and its attachment to the 

posterior border of ulna could not be traced in all cases hence 

statistical analysis was not done.  

 

XI. DISCUSSION 

       Biceps brachii muscle is most variable in terms of number 

and morphology of its heads of origin. Previous studies shows 

the incidence of accessory heads of biceps to be rare in Indian 

population. It is found to be 2% in Indians according to Vollala
6
, 

5% in South Indians as reported by Lokanadham 
7
, 3.7% in 

Srilankan population as reported by Ilayperuma
8
 and 7.1to 18.3 

% according to Vinnakota
5
. The standard anatomy text book by 

Susan Standring gives the incidence of biceps anomaly to be 10 

% which concurs with the observations of this study and also 

with Bergman et al in white Europeans
9
.  

       Of the reported variations like absence of short head, 

doubled long head additional origins from the articular capsule of 

the glenohumeral joint and tuberosities of the humerus, a 

bifurcated tendon, and the presence of multiple heads with 

origins from the coracoid process
10

. and  heads of more than 

three, in this study we observed 3
rd

 head from greater tuberosity 

of humerus in one case(figure.1), doubled long head in another 

and the muscle bellies joining just before tendon formation in 

one case(figure 2). Rodriguez-Niedenfuhr et al, classified the 

supernumerary heads from humerus  based on origin and location 

into superior, inferomedial and inferolateral types
4
. The most 

common type of third head is described as the inferomedial type 

that arises from the anterior surface of humerus between the 

insertion of  coracobrachialis and origin of brachialis(Figure 3). 

Gray’s anatomy describes the incidence of infero medial type as 

10%. In the present study the accessory head observed to be 

10.8% subjects supports the observations of Johnson in grays 

anatomy.  In human, where long head of coracobrachialis is 

absent, the third head of biceps brachii which arises in continuity 

with the insertion of coracobrachialis may represent a remnant of 

long head of coracobrachialis the ancestral hominoid condition, 

as reported by Rodriguez – Niedenfuhr
4
.  

       In this study bilateral triple head is seen in one case out of 

the 120 bodies, though Kousuki etal reported it to be 

asymmetrical. The two heads of biceps brachii fuse to form the 

main bulk of muscle at variable levels but commonly at about the 

junction of middle and lower one third of arm
10

.  In the present 

study the fusion of two bellies occurred mostly  in upper third of 

arm   on both sides. 

       The three muscles of front of arm are innervated by 

musculocutaneous nerve carrying fibers from ventral rami of 

5
th

,6
th

 and 7
th

 cervical rootlets. It is presumed that development 

of biceps brachii muscle is likely to influence the course and 

branching pattern of musculocutaneous nerve
11

. 

       Variations in the course and distribution of 

musculocutaneous nerve have been reported as 22% by Chitra
12

, 

which is close to our finding of 20.8% where the nerve is found 

to be anomalous.  

       Several authors found a male preponderance of accessory 

head and the incidence was higher in the right arm, suspecting a 

functional adaptation in people who show excessive physical 

activity. The result of the present study having a male 

preponderance of 15.2% is in agreement with the findings of 

previous authors namely Bergman etal, Asvat etal  but more on 

left   side (6.7%). This difference in gender as well as side is 

found to be non significant.(P= 0.581). Studies by Khaledpour 

and Rai Ranade reported the prevalence in males to be 31.2% 

and 4.81% respectively
4
. 

       Muscles of front of arm develop from myogenic precursor 

cells that arise from ventral dermomyotome of somites. 

Molecular changes occurring in these precursor cells induce 

muscle development. Muscle regulatory genes like Pax 3 and  

Myf 5are activated and transcription factors like Myo D, 

myogenin and myogenic regulatory factors are expressed. 

Further growth of muscle occurs by fusion of myoblasts and 

myotubes and later are invested by connective tissue
13

.  Variation 

of muscle patterns may be a result of altered signaling or 

stimulus between mesenchymal cells.  Different views exist for 

the presence of supernumerary heads of biceps brachii especially 

the inferomedial type. One school of thought is that these 

accessory heads of biceps may be due to the musculocutaneous 

nerve that pierces biceps and cause a longitudinal splitting of 

myotubules which get a covering of connective tissue and 

becomes a separate belly.  

       The accessory head may or may not give extra strength to 

the muscle but these heads become relevant during surgical 

intervention of the arm especially after humeral fracture, where 

they may or may not cause displacement of fracture fragments of 

humerus. Because of its close relation with median nerve and 

brachial artery neurovascular symptoms have been reported due 

to compression. Accessory heads without an intervening artery or 

nerve are useful for flap surgery as they would be expandable 

than the two main heads.  

       Embryological studies by Testut, described the variation as a 

portion of brachialis muscle where its distal insertion has been 

translocated from ulna to the radius. This supports the hypothesis 

of functional adaptation
5
. Lokanatham suggested that presence of 

supernumerary medial heads was due to the musculocutaneous 

nerve piercing the brachialis muscle and producing a 

supernumerary separate head. 

 

XII. CONCLUSION 

       Muscle actions may be predicted from a knowledge of their 

attachments. Most muscles play a role in some movement and a 

knowledge of this is of considerable importance in the diagnosis 
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of muscle paralysis, an essential element in determining the 

presence, site and degree of injury to nerves. The data collected 

in the present study may help surgeons during surgical 

procedures and management of disorders of upper limb. 
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          Fig 1. Photograph of left arm of an adult male having three 

heads for biceps brachii. Third head arising from the greater 

tuberosity of humerus and joining the main mass of muscle in the 

lower part of arm before forming tendon. Abbreviations: SH: 

Short head of biceps brachii, LH: Long head of biceps brachii, 

TH: Third head of biceps brachii.  

 

 

 

 

 
         

         Figure 2. Photograph of left arm of an adult showing three 

heads of biceps brachii joining with each other to form the 

tendon. Abbreviations: SH: short head of biceps, LH: long head 

of biceps and AH: Accessory head of biceps. 

 
 

        Figure 3. Photograph of inferomedial type of third head of 

biceps brachii. Abbreviations: LH: long head of biceps and TH: 

Third head of biceps, TN: Tendon of biceps brachii. 
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Health Communication Strategies of Princely Mysore 

Dr. Thriveni & Shailesh Raj Urs G. B 

 
    Abstract- Communication plays a significant role in bringing 

public welfare and development. Selection of media is crucial to 

further the cause of bringing awareness among the subjects of the 

society. Communication strategies in matters related to public 

health percolate from interpersonal to mass communication. This 

paper focuses on the health communication strategies of Princely 

Mysore State of twentieth century. 

 

    Index Terms- Ayurveda = ancient Indian indigenous system 

of medicine, Unani = the medical practice of the local Islam 

community, Vaidays = Sanskrit term meaning medical 

practitioners/Doctors, Dasara = World famous annual state 

festival of Mysore conducted during October. Dasara also 

signifies ten day long celebrations of navarathri (nine nights), 

Akashavani = State owned radio centre 

 

I. INTRODUCTION 

ublicity sections with the intervention of mass media transmit 

messages to the remotest corners of the society. Changing 

human behavior towards effective maintenance and sustenance 

of public health is a continuous task being undertaken by the 

state even today. Planning and effective implementation of the 

same brings success. The present paper aims at highlighting the 

health communication strategies adopted by Princely Mysore 

State. Intervention of the mass media and publicity wing to 

further the cause of public health during the reigns of Princely 

State of Mysore is indeed attention-grabbing. 

         The bureau of health education was established in the year 

1930. The primary function of the health education is to provide 

scientific knowledge or information to people about health 

problems and to bring about changes in life styles and risk 

factors of disease. An effective health education programme for 

the whole community The governrent introduced propaganda of 

issuing printed posters, pamphlets, books, periodicals and news 

papers to create awareness among people about the deseases. 

They also started broadcasting with new dimension of the radio. 

They come close   to the motivational effect of inter-personal 

communication. They have become part of the fabric of modern 

civilization. Mass media became useful in transmitting messages 

to people even in the remotest areas and are generally inadequate 

in changing human behavior. 

          A publicity section was formed in connection with this 

bureau. American Rockefeller Foundation offered a contribution 

of money for two years for the furtherance of the work of this 

bureau. It was the most effective intervention of health 

promotion, and it was defined as a process aimed at encouraging 

people to be healthy, to know how to stay healthy, to do what 

they can individually and collectively to maintain health, and to 

seek help when needed. A number of health education models 

were developed and it has relied on knowledge transfer to 

achieve behavior changes.  

The health educations based on scientific facts offered awareness 

or getting general information about the subject and create 

awareness of health needs and problems through a programme of 

public information. 

       Bureau of health education organized a large number of 

Cinema shows on health related subjects and over one lakh of 

people witnessing them, large numbers of posters and leaf lets on 

plague, smallpox, soil pollution and bore-hole latrines were 

printed and distributed among people. 
110

  During the year 1930-

31 the bureau of health education conducted 87 lectures 

accompanied by cinema shows to approximately 36555 people 

witnessed.
111

  The bureau printed leaflets and pictorial posters on 

small-pox, plague, soil pollution and bore-hole latrines in 

Kannada, Urdu and English and distributed it freely all over the 

State through the departments of the revenue and education 

authorities, district Boards Municipalities and local Panchayats. 

        The Officers of the bureau actively co-coordinated in health 

and baby weeks and special films relating to mother craft were 

exhibited during the same year. 162 cinema shows on general 

health subjects were given to a total audience of about 1,244,85 

persons.
112

 Over 120 cinemas shows accompanied by health talks 

on subjects dealing with public health and sanitation, maternity 

and child welfare, precautions during the epidemics, etc., were 

organized and witnessed by about 75,000 persons. Articles on 

health subjects, written in English and Kannada, were sent to the 

local news papers for publication, about 15,000 copies of the 

several issues of the Mysore Arogya in English and Kannada 

were distributed among the public. The bureau at Mysore Dasara 

exhibition set up a health and sanitation stall. It attracted much 

interest among the visitors. 
113

   

         Bureau of health education organized a large number of 

cinema shows on heath subjects with the large numbers of 

posters and leaf lets on plague, small-pox, soil pollution and 

bore-hole latrines were printed and distributed among people.
114

  

It attracted much intelligent interest among the visitor, 190 

cinemas show accompanied by talks on subjects dealing with the 

public witnessed by 1.14.000 persons. Health exhibition were 

arranged at the exhibition buildings and a health section was 

organized at Hassan in connection with the State Women’s 

Conference.
115

 With a view to educating the public and keeping 

them informed about municipal affairs, a series of lectures were 

arranged to be broad cast over the Akashavani. 
116

  Cinema 

shows on health subjects were arranged all over the state by the 

cinema staff, which traveled with the equipment in the 
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Department Van. 
117

  One hundred and seventy-three shows on 

subjects dealing with public health and sanitation, maternity and 

child welfare and precaution during the epidemics were 

organized at 103 places and were witnessed by one lakh and five 

thousand persons. Three films were purchased from the Indian 

Red Cross Society, New Delhi, for the use of the cinema staff to 

screening. 
118

  To improve the health education among public, 

Cinema shows were organized in 72 places before an audience of 

40,000. Thirteen of these cinema shows were also held for the 

benefit of the military troops. A number of students were trained 

as Sanitary Inspectors. 
119

                   

          With a view to educating the people in matters of health, 

29 cinema shows were organized and shown to the public. The 

quarterly journal, “Mysore Arogya” on health problems, was 

issued. Weekly health bulletins were also issued regularly. A 

new portable cinema projector and eight films on public health 

were purchased from U.S.A.  Arrangements were made to equip 

the Bureau with photo enlarging, photo printing and sound 

recording equipments. In 1945-46 a batch of 41 candidates were 

in session for six months, out of those 20 candidates were trained 

in the subjects regarding health education. 
120

   

 

II. HEALTH EXHIBITION 

The bureau at Mysore Dasara exhibition set up a health and 

sanitation stall. It attracted much intelligent interest among the 

visitors. Health exhibitions were arranged at the Exhibition 

building at Mysore, at Bangalore city and at Kolar Gold Field on 

the occasion of the anniversary celebrations of the Red Cross 

Society.
121

 The permanent Health Museum was kept open for the 

public. Two models of the bore-hole latrine and the well were 

added and another of the rat-proof house was under progress in 

Health exhibitions.
122

    

         The Public Health Department introduced a new scheme 

for creating awareness among public through cinema shows and 

were screening on special health education films in a movable 

working Motor Van, and covered 714 miles in the year 1940.
123

  

 

III. CONCLUSION 

         Princely Mysore State strategy to counter health related 

issues began after Bureau of health education was established in 

the year 1930. The bureau provided scientific knowledge or 

information to people about health problems and brought about 

changes in life styles and risk factors of disease. A sister wing of 

the bureau ‘publicity section’ played an important role in 

disseminating public health literature.  The state took financial 

assistance for two years from the foreign agencies i.e. 

Rockefeller Foundation for the furtherance of the work of the 
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119     Mysore Administrative Report, 1945 p. 143  
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122    Mysore Administrative Report, 1940 p. 154  
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bureau. The state also took technical assistance from the Indian 

Red Cross Society, for the use of the cinema staff to screen 

public health educational cinemas.  

            The lectures conducted besides screening of educational 

cinemas brought in awareness on small-pox, plague, soil 

pollution and bore-hole. Extensive use of print materials in 

multiple languages viz, Kannada, Urdu and English also brought 

in awareness throughout the state. Use of other governmental 

departments to further the public health cause depicts the success 

of the health communication strategy adopted. Exhibitions during 

the special occasions particularly Dasara was an important health 

strategy.  News paper and quarterly journal are other significant 

health communication strategy of Princely Mysore State. 
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Organization of Public Health Department in Princely 

Mysore 

Dr. Thriveni 

 
Maharaja’s College, University of Mysore, Mysore, India 

 
    Abstract- There was a serious shortage of medical personal 

and medical facilities in India and especially in Mysore State. To 

provide more medical facilities both in rural and urban areas, 

certain efforts were made by the rulers of Mysore by establishing 

the Public Health Department which played an important role in 

disease prevention. 

 

I. INTRODUCTION 

ublic Health is a modern concept although it has roots in 

antiquity from the beginnings of human civilization. The 

Government establishments had the responsibility of developing 

Public health policies and programme in order to give some 

understanding to the causes of disease. The Modern era of public 

health began in 1880’s around the world. Public health began to 

put more focus on epidemic diseases such as cholera, small pox 

and plague and other diseases like fever, dysentery, diarrhea, 

tuberculosis, etc., also take away a large toll.  

        In 1875 a severe famine struck the Mysore State and 

thousands lost their lives. Nearly 1/5 of the population 

succumbed to the famine and related epidemic diseases. The 

rulers of Mysore had modern views in redressing public 

grievances and were determined to protect their subjects. Many 

hospitals and dispensaries were established in different parts of 

the state to provide free health care to people.   

        During the year 1831, His Highness hospital at Mysore was 

only hospital was working. After the 1831 it was stationed at 

Bangalore and had charge of the Bowring civil Hospital, Leper 

Hospital and the Lunatic Asylum. There were only 3 Medical 

Administrative Divisions and a Civil Surgeon at the head 

quarters of each division, who was a Superintendent of the all-

medical institutions within the limits of the division The Deputy 

Surgeon General was withdrawn and his duties were transferred 

to the Surgeon to the Mysore Commission.
124

  

        In 1834 Mark Cubbon was appointed as Chief 

Commissioner, the period of his administration was marked by 

steady progress on public health. The department of medical was 

established and started working with the establishments of 

dispensaries. The Department of Public Health was reconstituted 

during the year 1881 with Senior Surgeon as ex-officio Sanitary 

Commissioner and a full time Deputy Sanitary Commissioner to 

assist him in controlling & administrating the department. A 

definite scheme was laid down for a medical service composed 

of only qualified Indians in the year 1884. As per the scheme 

three competent European Medical Officers were The Medical 

                                                 
124

    Hayavadhana Rao, Mysore Gezetteer, Vol-IV, P. 420 -21  

Department has been successively administered by Doctors J. 

Houston, J. Henderson and T.J. Mecgann.  Senior Surgeon to the 

Mysore Government, the Durbar Surgeon at Mysore and Medical 

Officer of Public Health, the native Medical officers were 

appointed in three grades to the Hospitals. Surgeon of 3 grades 

on a pay of Rs.350, 450 and 500 respectively. And an Assistant 

surgeon of 3 grades on a pay Rs.100, 150 and 200. 
125

 In order to 

increase the efficiency of the department and to attract better 

talents a grade of Senior Hospital Assistant was created and in 

1888, a grade of Sub- Assistant Surgeons of 3 classes on Rs.80, 

100 and 120. In 1897, a grade of specialists for officers engaged 

on special lines of medical work was reorganized as oculist and 

chemical examiner. 
126

 

        In the year 1919 the Government of Mysore appointed a 

committee, to reorganize the Medical department with Senior 

Surgeon as President, consisting of three official & 3 non- 

official members to study and purpose improvement in the 

working of Medical Health Department . In 1929, the Sanitary 

Department was separated from the Medical Department and was 

put under the control of full time Director of Health and a Board 

of Health was appointed to act as an advisory body on public 

health matters. The committee also made following 

recommendations, 

1. Opening up of 110 new dispensaries within the next five 

years to be managed chiefly by Sub-Assistant Surgeons. 

2. Posting of Sub-Assistant Surgeons in additions to 

Assistant Surgeons to certain important dispensaries. 

3. Development of district hospitals so as to bring them up 

to date standard. 

4. Construction of new and up to date building for Lunatic 

Asylum 

5. Extension of medical relief through Unani and 

Ayurvedic dispensaries with properly qualified vaidyas 

from the Ayurvedic College, Mysore. 

6. Providing each taluk head quarter with a female 

dispensary in charge of a Lady Assistant Surgeon and 

two midwives. 

7. Opening of a maternity at each district headquarter with 

facilities for training dais in midwifery. 

8. Construction of a building for the maternity hospital at 

Bangalore and provision for their facilities for training 

dais in midwifery. 

9. Starting a medical faculty in Bangalore in connection 

with the Mysore University and establishing a medical 

                                                 
125     Mysore Administrative Report, 1881-86, p. 114 

126    Hayavadhana Rao  Mysore Gezetteer, Vol- IV, P- 422 
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college at an initial and recurring cost of Rs 8, 25,000 

and Rs. 60,100 respectively. 

10.  Fixing a programme of expenditure for the next 

five years are as follows.  

 

Sl. 

No. 

Year Amount 

1. First  Year 9,27,012 

2. Second  Year 9,55,094 

3. Third  Year 10,18,086 

4. Fourth  Year 10.71,048 

5. Fifth   Year 11,34,064 

 

11. Continuing the maintenance of district Head quarter 

Hospital from State fund. 

12. Appointment in equal share of the maintenance cost of 

the dispensaries in rural areas, between the State and 

the District funds, the initial cost being met by State 

funds. 

13. Raising the minimum pay of the Sub Assistant Surgeon 

to Rs. 50 

14. Improvement of the pay and prospect of compounder.
127

 

 

        Government generally approved the above 

recommendations of the Committee and promised that the same 

could be given effect to as and when funds became available. In 

1925 there were fifty Gazetted officers of whom as many as ten 

held professional qualifications obtained in British Universities 

and two had the benefit of foreign travel and study or working 

experience in different countries, while the rest were graduates in 

medicine and surgery of the Indian Universities.  By the year 

1928 there were 330 Surgeons 40 of them were private medical 

practitioners residing in Bangalore and Mysore cities. 
128

   

        The Government Policy towards expansion of medical relief 

in the State, particularly in rural areas had led to a steady 

increase in the number of medical institutions in the State. 
129

 In 

the year 1925there were 50, gazetted officers, 10 held 

professional qualifications obtained in British Universities, the 

rest were graduates in   Medicine & surgery of the Indian 

Universities. Thirty-four (34) new dispensaries were opened 

during the year 1920-25.  Action was taken towards improving 

district hospitals at Shimoga, Hassan and Chickmagalur. In 1928, 

330 Surgeons were practicing in the State. There was a Surgeon 

for every 18000 people. 
130

  In the year 1930 under the advice of 

Rockefeller foundation, a scheme for the improvement of the 

Health Department a Board of Health was also created to advice 

the Government. Government introduced scheme for the 

improvement of the Health Department in the year 1930, under 

the advice of experts Dr. Sweet and Mr. J.J. Mieldazis, a Sanitary 

Engineers of the International Health Division of the Rockefeller 

Foundation of America. The Health Department was recognized 

and constituted important seven bureaus for carrying on the work 

of the Department. For the effective working of the Department a 

                                                 
127

    Mysore Administrative Report, 1881-86, p. 114 

128     Haryavadana Rao. c. Mysore Gazetteer, Vol-IV, P-435   
129    Hayavadana Rao. C., Mysore Gazetteer, Vol-IV,P. 426-427. 

130     Ibid  

number of Bureaus were set up with in the Department with 

specific functions, they are:- 

 

1) Bureau of Administration 

2) Bureau of Epidemiology and Communicable Diseases. 

3) Laboratories 

4) Vital Statistics 

5) Health Education 

6) Sanitary Engineering 

7) Rural Health.  
131

 

         (1) Bureau of Administration: This Bureau which was 

working under the supervision of the Director of Public Health 

administers the general direction, control, co-ordination, finance, 

supplies and the personnel requirements for the Department. The 

other members being the Senior Surgeon, the Chief Engineer, the 

Representatives of the Rockefeller Foundation, 2 qualified in 

health matters. One Member of the legislative council and one of 

Representative’s Assemblies to be nominated by Government
 

Administration. 

          (2) Bureau of Laboratories:  This bureau was headed by a 

Deputy Director of Public Health. Manufacturers of plague, 

cholera and T.A.B. Vaccines and examines samples received for 

Medico-legal and chemical examinations.  

         (3) Bureau of Epidemiology:  This bureau undertakes study 

and research regarding the major communicable diseases, directs 

and design programmes for the prevention and control of 

epidemic diseases and evaluates the results of field activities. 

This Bureau undertakes the training of the personnel technical 

equipment. 

        (4) Bureau of Malariology: This bureau undertakes 

institutional studies and research in malaria. It directs and 

supervises the execution of preventive and control measures of 

malaria. It also trains the personal and looks to regular supply of 

material and technical equipment. The bureau in close co-

operation with the Rockefeller foundation of America had 

organized a Malaria Research Station at Sakaleshpur. 

         (5) Bureau of Vital Statistics: The bureau of vital statistics 

compiles the statistics like birth rate, death rate, and mortality 

rate in the State of Mysore, and preparation of annual reports and 

issue of birth and death certificates.  

         (6) Bureau of Health Education: The bureau educates the 

public on health matters through propaganda, publicity and 

exhibitions. The Government Policy towards expansion of 

medical relief in the State, particularly in rural areas had led to a 

steady increase in the number of medical institutions in the State. 

In the year 1936, a Health training-cum-Demonstration Centre 

was founded in Ramanagaram with the financial and technical 

assistance of the Rockefeller Foundation. 
132
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II. CONCLUSION 

        The department of public health undertook intensive 

propaganda in the matter of village sanitation and personal 

Hygiene. The number of institutions began to grow to serve a 

wider public purpose. In the year 1946, 419 Medical institutions 

were working along with district, the district board, Taluks, rural, 

municipal and the Itinerant dispensaries. 74 among 419 

institutions were classed as Urban and 345 as Rural Institutions 

for every 17,114 of population.  
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    Abstract- This paper discusses the Unified Power Flow 

Controller (UPFC) a member of the FACTS family. UPFC is 

able to control both transmitted real and reactive power 

independently, at the sending and receiving ends of the 

transmission line. Also, the paper discusses UPFC modelling 

within the context of optimal power flow (OPF) solutions. The 

UPFC model is very flexible; it allows the control of active and 

reactive powers and voltage magnitude simultaneously. It can 

also be set to control one or more of these parameters in any 

combination or to control none of them. Considerable progress 

has been achieved in UPFC modelling intended for conventional 

load flow studies but here more complex issue of UPFC 

modelling intended for OPF solution is addressed. 

 

 

    Index Terms- FACTS, OPF, Power system, UPFC. 

 

I. INTRODUCTION 

s the load increases, power utilities are looking for ways to 

maximize the utilization of their existing transmission 

system. Continuous and fast improvement of power electronics 

technology has made Flexible AC Transmission System 

(FACTS) [1] a promising concept for power system 

development. By means of appropriate FACTS technology, 

power flow along the transmission network can be more flexibly 

controlled as the name implies. 

       Among a variety of FACTS controllers, UPFC [1] is 

discussed in detail. UPFC is an advanced power systems device 

capable of providing simultaneous control of voltage magnitude 

and active and reactive power flows. 

       UPFC was proposed for real time and dynamic 

compensation [2] of AC transmission systems, providing the 

necessary functional flexibility required to solve many of the 

problems facing the utility industry. 

       The Unified Power Flow Controller consists of two 

switching converters[1], which in the implementations 

considered are voltage sourced  inverters using gate turn-off 

(GTO) thyristor valves (as shown in fig.1) 

 
Fig.1: Basic circuit arrangement of the UPFC 

 

       These inverters labelled “Inverter 1” and “Inverter 2” in the 

figure are operated from a common dc link provided by a dc 

storage capacitor. This arrangement functions as an ideal ac to ac 

power converter in which the real power can freely flow in either 

directions between the ac terminals of two inverters and each 

inverter can independently generate (or absorb) reactive power at 

its own ac output terminals. 

        Inverter 2 provides the main function of UPFC by injecting 

an ac voltage Vpq with controllable magnitude Vpq (0≤Vpq≤Vpq) 

and phase angle ρ (0≤ ρ≤2π), at the power frequency, in series 

with the line via an insertion transformer. This injected voltage 

can be considered essentially as a synchronous ac voltage source. 

The transmission line current flows through this voltage source 

resulting in real and reactive power exchange between it and the 

ac system. The real power exchanged at the ac terminal is 

converted by the inverter into dc power which appears at the dc 

link as positive or negative real power demand. The reactive 

power exchanged at the ac terminal is generated internally by the 

inverter. 

       The basic function of Inverter 1 is to supply or absorb the 

real power demanded by Inverter 2 at the common dc link. This 

dc link power is converted back to ac and coupled to the 

transmission line via a shunt-connected transformer. Inverter 1 

can also generate or absorb controllable reactive power, if it is 

desired, and thereby it can provide independent shunt reactive 

compensation for the line. The reactive power exchanged is 

supplied or absorbed locally by inverter 2 and therefore it does 

not flow through the line. Thus, inverter 1 can be operated at a 

unity power factor or be controlled to have a reactive power 

exchange with the line independently of the reactive power 

A 
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exchanged by Inverter 2. This means that there is no continuous 

reactive power flow through the UPFC.  

       When viewed the operation of the UPFC, it can perform the 

functions of reactive shunt compensation, series compensation 

and phase shifting simultaneously; thereby can meet multiple 

control objectives by adding the injected voltage Vpq, with 

appropriate amplitude and phase angle, to the terminal voltage, 

V0. 

 

II. UPFC IN THE SIMPLE TWO-MACHINE SYSTEM 

       Consider fig.2 where a simple two machine system [3] with 

sending - end voltage Vs, receiving - end voltage Vr, and line (or 

tie) impedance X is shown. 

 
Fig.2: Simple 2-machine system (a), related voltage phasors 

(b), real and reactive power versus transmission angle (c), 

and sending-end and receiving-end reactive power versus 

transmitted real power(d). 

 

       Now consider fig.3 where the simple power system of fig.2 

is expanded to include the UPFC. The UPFC is represented by a 

controllable voltage source in series[3] with the line which can 

generate or absorb reactive power that it negotiates with the line, 

but the real power it exchanges must be supplied to it, or 

absorbed from it, by the sending end generator. 

       The voltage injected by the UPFC in series with the line is 

represented by phasor Vpq having magnitude Vpq (0≤Vpq ≤0.5p.u.) 

and angle ρ (0≤ρ≤360°) measured from the given phase position 

of phasor Vs. The line current represented by phasor I, flows 

through the series voltage source, Vpq, and generally results in 

both real power and reactive power exchange. 

 
Fig.3: Two machine system with the unified power flow 

controller. 

       The real power Ppq is assumed to be transferred to the 

sending end generator. In the UPFC circuit structure, the dc link 

between the two inverters establishes a bi-directional coupling 

for real power flow between the injected series voltage source 

and the sending end bus. The UPFC shunt inverter is assumed to 

be operated at unity power factor, whose function is to transfer 

the real power demand to the sending end generator. With these 

assumptions the series voltage source, together with the real 

power coupling to the sending end generator is an accurate 

representation of the basic UPFC. 

 

III. UPFC EQUIVALENT CIRCUITS 

       Two UPFC models are presented here. They are the voltage 

source-based model [6] and the model due to Nabavi-Niaki and 

Iravani [5]. These models are used as the basis of the UPFC-OPF 

formulation. 

 

3.1 Voltage source – based model 

       The UPFC equivalent circuit shown in fig.4 [5,6] is used to 

derive a very flexible OPF-UPFC model[4]. The only restriction 

with this model is that the UPFC converter valves are taken to be 

lossless; Active power losses being negligible is a reasonable 

assumption. In this situation, the active power supplied to the 

shunt converter Re{VVR I
*
 VR} satisfies the active power 

demanded by the series converter Re{VCR I
* 

R}. 

 
Fig.4: Equivalent source of UPFC voltage source-based 

model 

 

       The circuit is made up of two ideal voltage sources 

representing the fundamental Fourier series component of the 

switched voltage waveforms at the AC converter terminals. The 

series and shunt transformers’ impedance, ZCR and ZVR, are 

included in this model. 

 

The ideal voltage sources are 

VVR = VVR (cos θ VR + j sin θVR) 

VCR = VCR (cos θ CR + j sin θCR) 

 

       Where VVR and θVR are the controllable magnitude (VVRmin  ≤ 

VVR  ≤ VVRmax) and angle (0 ≤ θVR ≤ 2π) of the ideal voltage 

source representing shunt converter. The magnitude VCR and 

angle θ CR of the ideal voltage source representing the series 

converter are controlled between limits (VCRmin  ≤ VCR  ≤ VCRmax  

) and (0 ≤ θCR ≤ 2π) respectively. 

       Load flows and OPF algorithms using this UPFC model are 

very flexible, since the UPFC can be set to control active and 

reactive powers and voltage magnitude simultaneously. 

 

3.2  Nabavi-Niaki and Iravani model 
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       Fig.5 shows equivalent circuit representation of UPFC 

connected between nodes s and r, in terms of load flow 

terminology. This equivalent circuit is due to Nabavi-Niaki and 

Iravani[5]. 

 
Fig.5: Nabavi-Niaki and Iravani model of UPFC 

 

       If the UPFC (converter valves and transformers) is assumed 

to be lossless, the UPFC can be modelled by transforming node s 

into a PV node and node r into a PQ-type node. This is a simple 

representation of the UPFC, but it will only work if nodal voltage 

magnitude at node s, active power flowing from nodes r to s and 

reactive power injected at node r, has to be controlled This model 

is not applicable if the limits of UPFC are violated. 

 

IV. UPFC POWER FLOW EQUATIONS 

       The two UPFC models discussed above are implemented in 

the OPF algorithm. The active and reactive power loads at the 

PQ node requires no special attention within the OPF algorithm. 

The voltage source-based model is more flexible, and in the rest 

of the section voltage-source based model equations as required 

by the OPF algorithm are derived. 

 Based on equivalent circuit shown in Fig.4, the   following 

active and reactive power equations are written: 

 

  At node s: 

   PS = VS
2
GSS  

   + VSVr(GSr cos(θS - θr) + BSr sin(θS - θr)) 

   +VSVCR (GSr.cos(θS - θCR) +BSr.sin(θS - θCR)) 

   +VSVVR (GSR.cos(θS - θVR) +BSR.sin(θS - θVR)) 

 

QS = -VS
2
BSS 

+ VSVr (GSr sin (θS - θr) - BSr cos (θS - θr))            

+VSVCR (GSr.sin (θS - θCR) - BSr.cos (θS - θCR))    

+VSVVR(GSR sin(θS - θVR) - BSR cos(θS - θVR)) 

 

At node r: 

Pr= Vr
2
Grr 

+ VSVr (Grs cos (θr - θs) + Brs sin (θr  - θs))            

+ VrVCR (Grr.cos (θr - θCR)+Brr sin (θr - θCR))    

Qr= -Vr
2
Brr 

+ VSVr (Grs sin (θr - θs) - Brs cos (θr - θs))            

+VrVCR (Grr sin (θr - θCR) - Brr cos (θr - θCR)) 

 

Series converter: 

PCR= VCR
2
Grr 

+VCRVs (Grs cos (θCR - θs) + Bsr sin (θCR - θs)) 

+VCRVr (Grr cos (θCR - θr) + Brr sin (θCR - θr))    

QCR= -VCR
2
Brr  

 + VCRVs (Gsr sin (θCR - θs) – Bsr cos (θCR - θs))            

 + VCRVs (Grr sin (θCR - θs) - Brr cos (θCR - θr))    

 

Shunt converter: 

PvR=-VvR
2
Gvr 

+VvRVs (GvR.cos (θvR - θs) +BvR sin (θvR - θs)) 

 QvR= VvR
2
BvR  

+VvRVs (GvR.sin (θvR - θs)–BvR.cos (θvR - θs))            

 

       Assuming a loss less converter operation, the UPFC neither 

absorbs nor injects active power with respect to the AC system. 

In this situation, the active power supplied to the shunt converter, 

PvR, must satisfy the active power demanded by the series 

converter, PCR. Hence,  

                         PvR + PCR = 0. 

 

V. CONCLUSION 

       The basics of FACTS device UPFC are discussed. Thereon, 

an easily understandable UPFC model intended for OPF studies 

is derived and UPFC power flow equations are derived. The 

presented model is very flexible; it takes into account various 

UPFC operating modes. Although the Nabavi – Niaki and Iravani 

model has some disadvantages, it gives rise to more complex 

equations. 
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    Abstract- This paper presents a high performance Operational 

Transconductance Amplifier (OTA) that combines two 

linearization techniques, and one gain enhancement technique. 

The two linearization technique are  adaptive biasing of 

differential pairs and  resistive source degeneration. The gain 

enhancement technique is Comman mode feedback Amplifier. 

The Operational Transconductance Amplifier  has ±0.9v power 

supply. Operational Transconductance Amplifier has been 

simulated with TANNER 0.18μm CMOS technology in Tspice. 

The simulated third order harmonic distortion (HD3) with 

applying a 300mvP-P differential input, remains below -60dB at 

3MHz frequency, also the simulation result gives 

Transconductance gain(gm) 5.247mA/V for 10mV(p-p) input 

voltage. 

 

    Index Terms- Operational Transconductance Amplifier 

(OTA); linearity; adaptive bias circuit; source degeneration; 

CMFB circuit. 

 

I. INTRODUCTION 

perational Transconductance Amplifier (OTA) is a 

fundamental building block of analog circuits and systems. 

OTA has been used to implement many kinds of analog circuits 

such as; opamps, data converters, four-quadrant multipliers, 

mixers, modulators and continuous-time filters [1]-[10]. In such 

application as asymmetrical digital subscriber lines (ADSL) and 

cable-modem, the linearity has to be  60dB while for example, 

video applications require at least 60dB of linearity at 5MHz [5]. 

Gm-C topology  is a good choice for realizing continuous-time 

filter has better performance in frequency response and electronic 

tuning capability, but suffer from poor linearity[5]-[8]. Thus 

designing an OTA with high linearity and high 

Trasnsconductance gain tends to be a constraint in circuits and 

systems design task. 

         In literatures several techniques have been presented to 

design Operational Transconductance Amplifier to achive 

Transconductance gain as well as Linearity. The 

Transconductance gain has been improved by using three stage 

amplifier circuit. In [3] utilizing a tail current depends on the 

square of input differential signal, linearity in output current of 

strong inversion transconductor has been improved. This 

technique which is known as adaptive bias technique loses its 

performance due to second order effects in modern nano scale 

devices. Source/gate degeneration is another technique for 

linearity enhancement, specially in nano scale CMOS technology 

which the HD3 due to mobility reduction effect is considerable 

[2]. Some other techniques use two or multiple Gm cell to cancel 

third order harmonic distortion [4]-[9]. Double Differentia Pair 

(DDP) is one of these techniques that uses two cross coupled 

differential pairs. Then choosing proper sizing and tail current 

biases can cancel the third order harmonic. The main drawback 

of these techniques is higher power consumption and 

transconductance loss [4]. 

         In this paper we combine adaptive bias [12], source 

degeneration techniques and Common Mode Feedback circuit to 

improve the linearity and Transconductance gain of a OTA. A 

well accurate-precise analog processing requires a pure wanted 

signal. This means that the required signal is distortion free and 

interference free (common mode signal). Consequently to ensure 

the best processing condition high linear signal. the point which 

seems to be less regarded in most works so far. Therefore in this 

work the Improved adaptive bias circuit and common mode 

feedback circuit is used  to provide a high linearity and high gain. 

In section II we propose the principle and theoretical relations of 

these linearization techniques. In section III complete linear OTA 

and theoretical relation for high Transconductance gain is shown. 

In section IV simulation results are given and in section V we 

conclude the paper. 

 

II. PRINCIPLE OF LINEAR TRANSCONDUCTOR 

         Fig. 1 shows a source-coupled n-channel differential pair 

that is biased by current tail ISS. In this figure vin1 and vin2 

are input signals including both common and differential 

modes. The large-signal i-v transfer characteristic will be 

given by: 

Iout = ID1 – ID2 = βvin   | Vin | ≤  

ID1 – ID2 = Iss  sgn(vin)  | Vin | >   (1) 

β = µn cox  ,          vin =  vin1 -  vin2 

 

 
Figure 1: Simple differential pair. 

 

         In (1) vin is differential input (vin1-vin2) and “sgn” is sign 

function. Other parameters in (1) have their usual meanings. For 

O 
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realizing a linear relation between differential output current and 

differential input voltage, the result of radical in (1-a) should be a 

constant. This will be realized using a tail current containing a 

component dependent on the quadratic input vin
2
 to cancel the 

nonlinearity of the output current. So assuming  Iss = Iss0 + k’Vin
2
 

we get: 

Iout ==  µn cox                  (2) 

 

         In [12] biasing current, dependent to input signal has been 

implemented with cross coupled differential pair biased by 

constant separate current source. Fig. 2 shows the improved 

adaptive biased transconductor. In Fig. 2, the currents of M5, M6 

transistors can be expressed as follows [4]: 

I5=I+I –ϒ(Vin  )
2
+  (Vin     (3-a) 

 

I5=I+I –ϒ(Vin  )
2
+  (Vin     (3-b) 

Where, 

 

x = 4n/(n+1),c = n/(n+1)
2 
, ϒ = n(n-1) / (n+1)

2 

 

K =  µn cox                                                                                                                     (4) 

 

Sum of  these currents depends on the quadratic input vin
2

 

As : 

I5 + I6 = 2I + 2I   –ϒ ( Vin   )
2  

 =   

 

2I + 2n(n-1) / (n+1)
2  

KVin 
2                                                             

(5) 

 

Which is the same as  Iss = Iss0 + k’Vin
2 
 if 

 

K’ = 2n(n-1) / (n+1)
2  

K To remove the nonlinearity in (2) 

 

we should have [5]: 

 

 -1 = 0         - 1 = 0         k’ =  , n=2.155           (6) 

 

 

 
Figure 2: Improved version of adaptive biased transconductor 

         For short channel devices the effective carrier mobility is a 

function of both the longitudinal and transversal electric fields. 

Considering the degradation of mobility due to these effects the 

drain current of a transistor in saturation region can  

be approximated as [11]:  

 

I =                                         (7) 

 

         Where, θ is the mobility reduction factor. From (7) The 

effect of θ can be interpreted as the use of a degeneration 

resistance of value R k connected to source 

terminal. In Fig. 2, mobility reduction effect results in a tail 

current which depends also on forth power of input signal as 

equation (8)[12]. 

 

Iss = Iss0 + k’Vin
2 
+ k’

3
 Req

2
Vin

4
 

 

Req= +                                                                                                                           (8) 

 

         Equation (8) shows that mobility reduction effect degrades 

the capability of adaptive bias technique in linearity 

improvement. Thus, for linearity improvement in this work, we 

use both adaptive bias and source degeneration techniques. For 

simplicity we investigate the effect of source degeneration 

technique for decreasing HD3 in a simple differential pair. 

Ignoring second order effect, the output current of Fig. 1 can be 

described by a Taylor series expansion as follows: 

iout = ID1-ID2 =                        (9) 

 

         Where, GMs are the coefficients of odd powers of the 

differential input voltage. Considering mobility degradation 

effect we will have: 

 

 

GM,1 =                                            (10-a) 

 

GM,3 = -                         (10-b) 

 

         Where Kp is a technological parameter,    is the critical 

electric field, W is the width and L is the length of the 

transistors[5]. If two source degeneration resistors be added as 

shown in Fig. 3, the ac components of the output approximately 

becomes: 

 

iout = vin
3                                                    

(11) 

 

         Relation (11) shows that HD3 is decreased by 1 (1  N r 

Nr GM,1R . Using this topology for source 

degeneration (two resistors that current tail is in middle of them) 

has lower input referred voltage noise. 
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III. PROPOSED OTA 

         With reference to principles explained in section II the 

complete fully differential OTA which benefits from the source 

degeneration and adaptive bias techniques as well as a CMFB 

circuit shown in Fig. 4.  

         In this circuit α=4, n=2.16, I=20μA and ICSS=10μA. To 

avoid from drawbacks associated with resistive source 

degeneration which mentioned before, small resistors (R=210Ω) 

is used. The CMFB circuit sense the CM level of the two outputs 

and accordingly adjust one of the bias current in Operational 

Transconductance Amplifier. 

 

From fig. 4 β is closed loop feedback factor. 

β =      iout- = 0            (12) 

 

β = -(gm13+gm14)(Ron13 || Ron14)           

   

β =2µn cox 13,14     

 

 β =  

 

where VGS13,14-VTH13,14 denotes the overdrive voltage of M13  

 

and M14 . Thus    =    

 

         Since VGS13,14 (i.e. the output CMFB) is typically in the 

vicinity of VDD/2, The above eq. suggest that VDS13,14  must be 

maximized. 

 

 

 
Figure 3: Source degeneration for linearity enhancement. 

 

 

 

 
(b) 

 

 
Figure 4 (a) Proposed linear OTA. (b) CMFB circuit 

 

         The simulation result show that improved version of 

adaptive bias circuit and source degeneration circuit provide 

linearity with coefficient of corelation (r
2 
) = .9894. 

 

IV. SIMULATION RESULTS 

         The proposed OTA (Fig. 4(a)) have been simulated using 

the standard 0.18μm  CMOS technology in Tspice simulator. 

Power supply of the circuit is ±0.9v. Applying an input signal 

with frequency near to unity gain frequency (3MHz), HD3 of 

output current in capacitance loads versus magnitude of input 

signal with source degeneration and adaptive bias technique is 

shown In fig. 6-a. The value of peak-to-peak differential current 

in capacitance load (iCload1-iCload2) is also shown in fig. 6-b.  

 Fig. 7 shows transconducance gain versus differential 

input signal that verifies the minimum difference voltage gives 

high gain. Table I shows the main specifications of proposed 

OTA compared with some similar works.  
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(a) 

 
 

(b) 

         Figure 6: (a) HD3 of output current using adaptive bias 

technique and source degeneration with R= 210Ω. (b) Peak to 

Peak differential output current  which gives coefficient of 

correlation(r2) = .9892. 

 

 
 

Figure 7: Transconductance gain versus differential input 

signal. 

 

Table I. Specifications of Proposed OTA Compared With 

Similar Works. 

Specification This 

work 

[15] [9] [10] 

Technology 0.18um 0.18um 0.18um 0.18um 

Supply voltage 0.9V 1V 1.8V 1.1V 

DC gain 45dB NA NA 63dB 

Transconductan

ce gain(gm) 

5.247m

A/V 

100 u 

A/V 

20 u 

A/V 

NA 

Linearity HD3= -

60 dB 

0.3Vp-

p at 

3MHz 

HD3= -

55dB 

0.7Vp-

p at 

30MHz 

HD3= -

65 dB 

0.6Vp-

p at 

1MHz 

THD= -

62 dB 

1Vp-p 

at 

100KH

z 

 

V. CONCLUSION 

         In this paper we proposed a highly linear OTA which 

combines two linearization techniques and one gain enhancement 

technique. An improved Adaptive bias circuitry and source 

degeneration with low resistance (210Ω) is utilized to improve 

the linearity in nano scale CMOS technology. Using small 

resistors makes this circuit suitable for low voltage low-power 

application. OTA has been simulated with 0.18μm CMOS 

technology in Tspice. The simulated third order harmonic 

distortion (HD3) with a 300mvP-P differential input remains 

below -60dB for frequency up to 3MHz which gives coefficient 

of correlation(r
2
) = .9892 also the simulation result gives 

Transconductance gain(gm) 5.247mA/V for 10mV(p-p) input 

voltage. 
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    Abstract- The objectives of this research are to determine the 

correlation of social networks with Information and 

Communication Technology (ICT) and the rate of user 

satisfaction and loyalty in social networks, An Investigation 

concerning the effects of Information Technology (IT) in this 

field will lead to development in services that all social networks 

prepare for users and eventually cause to enhance rate of user 

friendliness in social networks. For this purpose we explore 

relations between effects of ICT on social networks and customer 

satisfaction with the use of interview with different users in terms 

of age, literacy, nationality and gender. This paper attempts to 

show that ICT and IT created great evolution in social network, 

moreover innovation and creativity play significant role to 

provide appropriate services for users. Findings show that impact 

of ICT and rate of user satisfaction is very direct in social 

networking websites. 

 

    Index Terms- Information-Technology, User Satisfaction, user 

friendly, ICT, Social Network Websites, Innovation. 

 

I. INTRODUCTION 

ecent developments in IT have heightened the peoples’ 

demands. In this article, at the first some basic fundamental 

of requirement social net work, and also all the available 

facilities at present that need social networks are described. 

Initiation social networks on the internet were 

WWW.Classmates.com in 1995, WWW.Sixdegrees.com in1997 

and then WWW.Myspace.com in2004, transformed from a 

virtual storage space to a social network website. But now we 

have three dominant social networks mainly, Google+, Twitter 

and Facebook, which are very popular in the world. 

          Some of the activities in social network sites consist of, 

discussion about all of the current issues, exchange of 

information flow and transfer of ideas and recommendations, 

notification, trade and services. Nowadays, social networks are 

not only for exchange information, but also they are one of best 

places for advertisements and transactions. So a company can 

distribute all products through the social networks, while also 

using the internet to build and maintain customer relationship. 

Also, performing money collection as part of transactions can be 

done online and through social networks where, leads can be 

generated through short trial periods, before long-term signings. 

These networks can also serve as an avenue for collecting direct 

responses. However, these rapid changes in ICT and IT are 

having a serious effect on social networks. 

          E-Commerce is a dynamic set of technologies, 

applications, and business processes that link enterprises, 

consumers, and communities through electronic transactions and 

the electronic exchange of goods, services, and information. 

Social network web sites are one of the latest innovations in 

technology, that now days are so popular, in these sites, the users 

can upload their concept and favorites. In fact social networks let 

them to spread and share their perspectives in minimum of time. 

However, in recent decade, regarding to revolution in IT 

industry, speed of information transaction are developed as much 

as it reached that human can think about impossible things are 

incredible. In this investigation is strived to show correlation 

between users and social networks is based on satisfaction and it 

will not achieve unless social networks use of the newest 

developments in Information and Communication Technology 

(ICT) and Information Technology (IT). 

 

II. LITERATURE REVIEW 

       There is a large volume of published studies describing the 

role of ICT in social networks. In 2001, Rodie and Martin, 

published a paper in which they described, Developments in 

Information and Communication Technology (ICT) especially 

the rapid advances in the usage of internet, improved production 

capabilities, demanding customers and accelerated flow of 

capital across political boundaries creating business opportunities 

and fueling competition as well. And consequently, the advances 

in ICT have intensified the international competition, thus, 

making it difficult or even impossible for firms to satisfy 

customers (Kim, M. K., Park, M. C., & Jeong, D. H, 2004). 

       All these developments are a result of the fact that today’s 

customer is better educated and better informed, and has more 

choices than ever before. A customer with internet access can 

browse an internet bookstore such as Amazon.com, twenty-four 

hours a day, and order the book of his choice at a discount with 

one click. ICT is the modern way of handling information 

electronically which involves its access, Storage, processing, 

transferring and delivery (Wolf, S. ,2001).  

R 
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       Evidence from surveys Of managers and case study 

literature shows that the most important reasons for investing in 

ICT are product quality improvements, especially customer 

service, timeliness, and convenience (Ryymin, E., Palonen, T., & 

Hakkarainen, K. ,2008) 

       The key is to match customer expectations with company 

performance. Smart companies aim to delight customers by 

promising only what they can deliver, then delivering more than 

they can promise. (Kotler, 2006) 

       Whilst this situation is likely to evolve over time, effective 

and successful use of ICT to gather feedback from service users 

is unlikely to be a clear-cut task. (Eupan, 2007) 

       E-Marketing is often performed through websites, which 

makes the availability of websites and usage of these in relation 

to marketing a good indicator of the extent to which a bank is 

using e-marketing. (European Commission, DG Enterprise & 

Industry, 2008) 

       This view is supported by Gatautis, R. (2008) wrote: The 

payment information is automatically updated into the customer 

database. E-application system provides facility for registered 

property developer to register application of electricity supply for 

new domestic connection.  

       The impact of ICT on economic entities activities remains an 

important scientific problem theoretically, practically and 

politically. The assessment of results of ICT development and 

implementation is important in many aspects, i.e. local, regional, 

national, European and global. ICT development accelerates 

integration and conditions many processes such as e-business, e-

commerce, e-health, e-learning, e-government, e-inclusion, etc.  

In this article, Several ICT innovations are discussed in relations 

to providing good customer services by both types of 

organizations: brick and mortar as well as online businesses. In 

addition several causes, issues and solutions faced by 

organizations in attaining customer satisfaction are identified.( 

Gu, W., & Surendra, G. ,2009). 

       Social networks attempt to motivate users to contact each 

other, and comprise set of groups in variety activities that 

especially, between younger people are enhanced their popularity 

in the world. However, each social network site supports its 

special group target and schedule to find new segment of people 

in society. (Pfeil, et al., 2009).643-654 

       Unfortunately, in some social networks is underestimated 

power of Information and communications technologies (ICT) to 

increase to service offering to users, so there were no appropriate 

programs to handle and set up fundamental ICT needs.  

       However, the majority of users believe ICT can improve 

current communication between world people and resolve other 

society needs. (Youtie, et al., 2007).347-358.  According to these 

definitions, Impact of ICT in the networks service caused to 

invention based on users and employees communication, which 

means, it can be infrastructure ICT framework in novel 

approaches and theories that lead to development in this division. 

(Henten, 2012).3-3  

       Actually, variety groups of people that are familiar in social 

networks regardless of any discrimination help each other and 

they are sharing knowledge without any expectancy. (Marouf, 

2007).110-125.  

       There are number of fundamentals for social networks in 

terms of features. Such as approach based on interaction, 

approach based on relation criteria, approach based on affection 

and eventually, approach based on exchange. (Shu and Chuang, 

2011).26-45                 

       All researches show, one of the significant factors in social 

networks development is lake of the used of ICT as widespread, 

and its affect on services that presents to users in internet world. 

Despite all the attempts have been made to investigate on whole 

of impact on the social networks, So far, however, there has been 

little discussion about the rate of user satisfaction. This research 

intends to fill this mentioned gap, which how many percent of 

users satisfy on the social networks, and as well as, how can 

improve satisfaction with the used of ICT. 

 

III. METHODOLOGY 

       In this research it was decided that the best method to adopt 

for this investigation, is the use of questionnaire, because of 

obtaining to a wide range of users’ opinion.                 

       The initial sample consisted of 213 interviewees as random, 

of whom 13 people did not complete all of the interviews. All 

questionnaires distributed between variety people in terms of 

nationality, education level, gender and occupation, moreover, 

target groups were wide range, which means, and their ages are 

selected between 17 and 45 years old. for example, just over half 

of the samples were female.  69% of all of interviewees were 

postgraduate students. In this research, is measured some 

information about social network facilities, such as how is rate of 

secure in social network (especially Twitter and Facebook), and 

also what information they have posted in their accounts and 

other question similar to these. Above of all, also is asked about 

how many of the respondents were satisfied from social 

networks. 

       Current research is used of two pieces of soft ware, 

Microsoft Excel and SPSS. In fact, in this study is obtained, with 

Excel, the percentage of satisfaction in users, rate of usage of 

social networks in some categories, according to there were 

dependent and independent variables in this investigation, so it 

needed to used the SPSS software to calculate value of 

correlation between percentages of usage and rate of satisfaction 

among users, and analyzed the relation between those results and 

impact of ICT's development carefully. 

       In this paper, Regression analysis was used to predict the 

rate of correlation user satisfaction and ICT’s development. At 

last, it is explained in the figure, Normal P-P Plot of Regression 

Standardized Residual, as well as, the tables Model summary and 

coefficient. In additional, there is some other presented in the 

appendix. 

 

IV. FINDINGS & DISCUSSION 

       Most of the findings show that investment in information 

and communications technology (ICT) is making an important 

contribution to customer satisfaction. Moreover IT influences the 

general services, and quality leading to creating features that 

dominantly affect customers’ trends, which in turn have positive 

impact on user satisfaction. 

       On the other hand, satisfaction is evaluated between users 

based on their experience in receiving services from social 
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networks, so user’s needs, demands and trends are identified 

during the use of social network websites’ services.   

       In fact, satisfaction will gained in social networks when 

users can perform all of their activities in their account through 

IT development. Also growing use of ICT in social networks 

caused most ICT initiatives to be concerned about service 

delivery, therefore, there is in social networks that gathers 

feedback from users and promote their services according to 

users’ their needs. 

       To assess the rate of satisfaction, and the amount use of 

social network usage, in this session, some analyzing the results 

analysis is conducted about ICT and social network, and 

customer satisfaction on the ICT facilities.  

       Since they are the most popular social networks, we assessed 

Facebook and Twitter for the purpose of our research. 

       Firstly, the result about how long the users spend in social 

networks are analyzed, The results of this study indicate that 

25% of Social networks’ female users do not visit it every day, 

21% check it less than 30 minutes, and mostly use it less than 2 

hours, 30% spend their time less than 2 hours and 24% present 

use it more than 2 hours, so 75% users visit their social network. 

But the situation in males is completely different, just 5% do not 

visit their social networks every day.  

       The second question is the rate of people’s trust towards 

social networks security. Does it need to more secure or is the 

security sufficient? The results of this part show that 61% of 

females trust social network and 39% do not have trust in social 

networks.  

       In contrast, there was more trust among men compared to 

women. Around 80% said yes, they have trust those networks. 

Overall, current research showed that 70% of social networks’ 

users have trust in them.  

       Another important finding was that which social network is 

more popular, the results are as follows: Facebook 70%, Twitter 

8%, Google + 16%, others just 6%. But evidences show that this 

result is flexible, and will change in the future. 

Rate of satisfaction in women is almost 74% and the rest of them 

are dissatisfied because of some of the reasons that were already 

discussed. Also rate of satisfaction in men is almost 81% and the 

rest of them, which means, 19% are dissatisfied. 

       In total, 81% of the participants are satisfied and they will 

continue to use of their social networks, and therefore, impacts of 

development in ICT and IT systems can help to enhance all of 

the facilities and also increase the rate of satisfaction. 

Technology is one of the other factors that lead to innovation, 

and as result, leads to convenience among all users.  

 

 

 

 

 
Fig. 1: Normal P-P Plot of Regression Standardized Residual. 

 

       This graph shows that, the strong fitness of the correlation. 

This is because of value of the variables are significantly 

concentrated around the line, meaning, the data are significant, 

and accordingly there is a strong positive relationship between 

percentage of social network usage,  rate of user satisfaction and 

ICT’s development. 

 

Table 1: Model Summary
b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       The Model Summary part of the output is most useful when 

you are performing multiple regressions. The value R is the 

multiple correlation coefficient that tells us how strongly the 

multiple independent variables are related to the dependent 

variable. In the simple bivariate case (what we are doing) R = | r | 
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b. Dependent Variable: Percentage of Social networks usage 
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(multiple correlation equals the absolute value of the bivariate 

correlation). 

       The results, as shown in Table 1, if we now turn to R value 

in table 1, R is the square root of R-Squared and is the correlation 

between the observed and predicted values of dependent 

variable. 

       Here we can see the amount of R is very close to 1, which 

means, a positive and strong correlation was found between the 

rate of satisfaction users and the impacts of ICT’s development 

on user satisfaction. 

 

Table 2: Coefficients
a
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       The Coefficients part of the output gives us the values that 

we need in order to write the regression equation.  

The regression equation will take the form:     

 

Predicted variable (dependent variable) = 

 slope * independent variable + intercept                     (1) 

 

       The results as shown in table 2, are the following: 

       The coefficient for X1 (10.363) is significantly different 

from 0 because its p-value is 0.000, which is smaller than 0.05.  

       The coefficient for X2 (-8.778) is significantly different from 

0 because its p-value is 0.000, which is smaller than 0.05.  

       Comparing the two results, it can be seen that there was a 

strong correlation, which means, if ICT’s services improve, it 

leads to an increase in the rate of user satisfaction, and as result, 

enhancing the number of users in social networks. 

 

V. CONCLUSION & RECOMMENDATION 

       The most obvious findings to emerge from this study is that 

social networks are useful in communication, exchanging 

information, trade, advertisement, and etc. nowadays, we cannot 

ignore, all impacts of ICT technology. This means, ICT’s effects 

helped in enhancing customer satisfaction and loyalty. In fact, 

ICT are playing a key role in the growth of customer relations 

management (CRM) practices, so it replacement with some other 

communication technologies. For instance, Facebook usage has 

been widespread in the world as one of the most important social 

networks. Some people and companies use it as means of 

corresponding instead of email and other ways of 

communication. This reality shows that the rate of satisfaction in 

social network is enhancing, and thus all social networks must 

prepare a higher level of convenience for their users, because of 

them being their main capital. On the other hand, there are 

competitors in this field, and if they are not developed in this 

regard, because of not providing more facilities, then surely, their 

rivals will be replacing them. This research has revealed many 

questions in need of further investigation.  

       The evidence from this study suggests that all social 

networks must follow R&D, and they should query their users, 

and get their feedback. Moreover, social network can give some 

of extra services for some of their users, which will lead to 

motivation for all users. At last, it can be said, that the only key 

for success is, to increase the rate of customer satisfaction among 

users.  
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    Abstract- Communication takes place by routing protocols in 

effective and efficient manner in wireless network. Efficient 

protocols are used to forward data packets without much packet 

loss. Mobile Ad hoc Network (MANET) is a collection of mobile 

devices, a self configured, multi-hop network. Simulating Tool 

NS-2 is an outstanding network simulating tool among all the 

others. Ad hoc on Demand Distance Vector Routing Protocol 

(AODV) is one among the effective Reactive Routing Protocol in 

MANET. The main causes for link break are mobility between 

nodes such as node failure and node power off. Quality of 

Service (QoS) is one of the main issues for any network and due 

to bandwidth constraint and dynamic topology of mobile ad hoc 

networks, supporting Quality of Service (QoS) is extremely a 

challenging task. The objective of this paper is to enhance the 

network performance of AODV, when frequent link failure in 

network due to mobility of the nodes in the network.  The 

performance analysis and simulation are carried out to evaluate 

network performance using Network Simulator (NS-2), based on 

the quantitative metrics packet delivery ratio and average end to 

end delay. The simulated result helps to understand the behavior 

of the protocol AODV in the distributed network environment 

under mobility and to show its ability to adapt in real world 

networks.   This paper proposed a new protocol Enhanced 

AODV (E-AODV) which is a modified version of AODV with 

enhanced packet delivery ratio and minimized end to end delay. 

 

 

    Index Terms- Ad Hoc Network, Routing Protocol, AODV, 

Packet delivery ratio, end to end delay. 

 

I. INTRODUCTION 

obile Ad hoc Network (MANET) [1, 2] is a wireless 

network of collection of independent mobile nodes that 

can communicate to each other via radio waves. The mobile 

nodes that are in radio range of each other can directly 

communicate, whereas others needs the aid of intermediate nodes 

to route their packets. These networks are fully distributed, and 

can work at any place without the help of any infrastructure. This 

property makes these networks highly flexible and robust. The 

dynamic change in MANET topology [3, 4] makes routing as a 

challenging task, as the existing path is rendered inefficient and 

infeasible. The major issues for mobile ad hoc networks are 

medium access control (MAC), routing, security and quality of 

service provisioning. The paper addresses the routing problem in 

a mobile ad hoc network without considering the other issues, 

i.e., access control and security. Routing in MANET means the 

directed flow of data from source to destination maximizing the 

network performance. 

 

The characteristics of these networks are summarized as follows: 

 Communication via wireless Network. 

 No centralized controller and infrastructure. 

 Dynamic network topology. 

 Frequent routing updates. 

 Nodes can perform the roles of both hosts and routers. 

 Intrinsic mutual trust. 

 Some of the applications of MANETs are 

 Disaster relief operations. 

 Defence Development. 

 Urgent Business meetings. 

 Mine site operations. 

 

         Network Simulator (NS-2) is an event driven, object 

oriented network simulating tool, very much used by the 

researchers, professors and students. Simulation is the process of 

creating a model with its behavior. There are numerous network 

simulating tools available such as NS-2,GloMoSim, OPNET, 

QualNet, etc. NS-2 is the outperforms  among all the other tools. 

The Routing protocols of MANET such as DSDV, DSR, AODV 

is implemented using NS-2 and it’s available as free open source 

programs. In this paper, AODV protocol is considered and its 

network performance is enhanced by E-AODV.  

         The rest of the paper is organized as follows: Section II 

gives an overview of Routing Protocols of MANET and Section 

III describes the Reactive Routing Protocol AODV, Section IV 

discusses the   proposed topology used for E-AODV, Section V 

describes NS-2 implementation of E-AODV, section VI 

discusses about simulation results and analysis and finally 

section VII discusses about conclusion derived from the 

implemented results. 

 

II. ROUTING PROTOCOLS FOR MANET 

         Routing protocols in ad hoc networks vary depending on 

the type of the network [3, 4, 5]. Typically, ad hoc network 

routing protocols are classified into three major categories based 

on the routing information updated mechanism. They are 

proactive (table driven routing Protocols), reactive (on-demand 

routing protocols) and hybrid routing protocols. In addition, 

protocols can also be classified according to the utilization of 

M 
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specific resources, such as power aware routing protocol and 

load aware routing protocols and so on. 

 

A. Proactive Routing Protocols 

         Routes to all destinations are maintained by sending 

periodical control messages. There is unnecessary bandwidth 

wastage for sending control packets. Proactive routing protocols 

are not suitable for larger networks, as it needs to maintain route 

information every node’s routing table. This causes more 

overhead leads to consumption of more bandwidth. Ex: DSDV 

[10, 11]. 

 

B. Reactive Routing Protocols 

         Routes are found when there is a need (on demand). Hence, 

it reduces the routing overhead. It does not need to search for and 

maintain the routes on which there is no route request. Reactive 

routing protocols are very pleasing in the resource-limited 

environment. However the source node should wait until a route 

to the destination is discovered. This approach is best suitable 

when the network is static and traffic is very light. Ex: DSR, 

AODV. [15, 16].  

 

C. Hybrid Routing 

         The Ad Hoc network can use the hybrid routing protocols 

that have the advantage of both proactive and reactive routing 

protocols to balance the delay and control overhead (in terms of 

control packages). The difficulty of all hybrid routing protocols 

is the complexity of organizing the network according to network 

parameters. The common disadvantage of hybrid routing 

protocols is that the nodes that have high level topological 

information maintains more routing information, which leads to 

more memory and power consumption. 

 

D. ANALYSIS 

There are two approaches to evaluate routing protocols: 

 Network Environment Parameters like network size, 

connectivity, mobility, link capacity etc. 

 General Performance Metrics of Routing Protocols like 

message delivery ratio, control overhead, hop count, end 

to end delay, etc. [13,14] 

 

In this paper packet delivery ratio and average end to end delay 

performance parameters are considered. 

 

III. AODV PROTOCOL 

         AODV protocol allows mobile nodes to quickly obtain 

routes for new destinations, and it does not require nodes to 

maintain routes to destinations that are not in active 

communication. Also, AODV routing permits mobile nodes to 

respond link breakages and changes in network topology in a 

timely manner. The main objectives of the protocol is quickly 

and dynamically adapt to changes of conditions on the network 

links, for example, due to mobility of nodes the AODV protocol 

works as a pure on-demand route acquisition system. Control 

messages [8, 9] used in 

AODV are: 

• Route Request Message (RREQ) 

• Route Reply Message (RREP) 

• Route Error Message (RERR) 

• Route Reply Acknowledgment (RREP-ACK) 

Message 

• HELLO Messages 

 

A) Route discovery: 

         When a source node desires to send a message to some 

destination node, and doesn’t have a valid route to the 

destination, it initiates a path discovery process to locate the 

other node. It broadcasts a route request (RREQ) control packet 

to its neighbours, which then forward the request to their 

neighbours, and so on, either the destination or an intermediate 

node with a new   route to the destination is located. The AODV 

protocol utilizes destination sequence numbers to ensure that all 

routes contain the most recent route information. Each node 

maintains its own sequence number. During the forwarding 

process the RREQ intermediate nodes record the address of the 

neighbour from which the first copy of the broadcast packet is 

received in their route tables, thereby establishing a reverse path. 

Once the RREQ reaches the destination or an intermediate node 

with a fresh enough route, the destination or the intermediate 

node responds by unicasting a route reply (RREP) control packet 

back to the neighbour from which first received the RREQ [6,7]. 

 

B) Route Maintenance 

         A route discovered between a source node and destination 

node is maintained as long as needed by the source node. The 

destination node or some intermediate node moves, the node 

upstream of the break initiates Route Error (RERR) message to 

the affected active upstream neighbors/nodes. Consequently, 

these nodes propagate the RERR to their predecessor nodes. This 

process continues until the source node is reached. When RERR 

is received by the source node, it can either stop sending the data 

or reinitiate the route discovery mechanism by sending a new 

RREQ message if the route is still required[9,10]. 

 

IV. PROPOSED METHODOLOGY 

       In this section new methodology is described to show the 

difference between the E-AODV and the AODV routing 

protocols during transmission with the following simple 

topology. There are four nodes in this network, and the initial 

topology is a grid and the method shown in Table-1. According 

to the scenario, at the beginning of the transmission of nodes, the 

two pairs are not interference with each other. At 10s, Node 2 

moves towards the direction of Node 0 with a speed of 10 m/s. 

The distance between Node 0 and Node 2 becomes smaller and 

smaller, and at time 15 s, these two nodes begin to be in each 

others carrier sensing range, which means that these two nodes 

begin to share the same channel. The maximum bandwidth of the 

channel is around 3.64 Mbps. In AODV, where there is no QoS 

requirement, when Node 2 is in the interference range of Node 0, 

traffics are kept on and some packets are lost during the 

transmission, whereas, in E-AODV, the QoS is ensured. When 

the promised data rate cannot be satisfied any more, traffic of 

Node 2 is stopped at once. From this case, we could see that the 

E-AODV achieved the function of ensuring the QoS not only at 
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the route discovery stage, but also during the transmission. Once 

the QoS is not satisfied, the traffic is stopped [8, 9]. 

  

Table 1: Scenario descriptions for proposed topology 

Node  

position  

Node 0 

(50,250) 

Node 1 

(50,100) 

Node 2  

(650,250) 

Node 3 

 (50,100) 

  

Node 

move-

ment 

Node ID  Time that 

node 

begins to 

move 

Move- 

ment 

direction 

Move- 

ment  

speed 

Node 2 10s (550,250) 10m/s 

 

Traffic  Direction  Duration Traffic 

 type  

Required 

data rate 

Node 1-

node 0 

6s-18s  CBR 1.8Mbps 

Node 2-

Node 3 

6s-18s CBR 2 Mbps 

 

         In the topology there were 30 nodes and the simulation 

environment was as described in Table1. The area size is 870 m 

* 870 m, and 30 nodes are in this area. 50 s is added at the 

beginning of each simulation to stabilize the mobility model. 

Every simulation runs 500 s in total. Each data point in the 

results represents an average of ten runs with same traffic models 

but different randomly generated mobility scenarios. For fair 

comparisons, same mobility and traffic scenarios are used in both 

the AODV and the E-AODV routing protocols. 

 

V. SIMULATION TRAFFIC PATTERN 

        The Random Waypoint model provided by NS2 is used as 

the mobility model [12]. The traffic type in the application layer 

is CBR with packet size of 512 bytes and in transport layer User 

Datagram Protocol (UDP) is used. The traffic pattern that used in 

the simulation is shown in Table 2. It is the same as what the 

Reference [4] uses.  

 

Table 2: Simulation traffic pattern 

 

Traffic 

flow  

Source and 

destination 

node  

Start 

time(s) 

End 

time(s) 

Session 1 3-4 53 174 

Session 2 7-8  144 280 

Session 3 4-5  290 315 

Session 4 5-7 305 475 

Session 5 5-6 445 483 

 

         Setting the traffic flow in such a manner aims at greater 

interference impact when sessions overlap. The source node and 

the destination node of each traffic flow are chosen by using 

function cbrgen.tcl randomly. 

 

 

 

 

VI. VI. SIMULATION RESULTS AND ANALYSIS 

         For comparing various routing protocols using UDP 

transport layer protocol,  two performance metrics Average End 

to End delay and Packet Delivery Ratio  are  used   to evaluate 

the performance of the AODV and the E-AODV routing 

protocols. 

 

6.1 Data Rate 

       In this set of simulations, a group of data rates ranging from 

50 kbps to 1800 kbps is applied. The mobility scenario is with a 

pause time of 30 seconds and the maximum node speed is 10 

m/s. Three parameters defined above are calculated. The results 

are shown in the following figures (figure. 1 and figure.2). 

 

6.1.1 Packet Delivery Ratio 

         From figure.1 we see that, either we use the E-AODV 

routing protocol or the AODV routing protocol, the packet 

delivery ratio decreases with the increase of the data rate of 

traffic flows. 
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Fig. 1: Packet delivery ratio with different data rates 
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Fig. 2: Average End to End delays with different data rates 

 

       That is because the increasing data rate of flows increases 

traffic in the network. When the maximum throughput of nodes 

cannot satisfy the on-going traffic, queues at nodes begin to be 
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full; the packets in the end of queues of nodes are dropped both 

at source nodes and at intermediate nodes. 

       The packet delivery ratio with the E-AODV always lower 

than the AODV because the source node takes more time to find 

a suitable route in E-AODV and during this period of time, the 

source which keeps on sending packets from the application 

layer of the node, it cause drops of packets at the end of the 

queue when the queue is full. Also, the traffic session can be 

paused anytime when the local available data rate of nodes in the 

path is not satisfied during the transmission in the E-AODV 

routing protocol. There are strict requirements in terms of data 

rate for traffic flow with access admission control. When data 

rate increases from 1500 kbps to 1800 kbps, only paths with hop 

count 1 or 2 can be admitted. As a result, there is more decrease 

in PDR with the E-AODV than in AODV when the data rate 

increases from 1500 kbps to 1800 kbps. It is hard to explain why 

the PDR increase in AODV when data rate increases from 1500 

kbps to 1800 kbps . 

       For the above reason, the packet delivery ratio with the E-

AODV routing protocol is lower than the one with the AODV 

routing protocol is that E-AODV routing protocol has more 

restrictions to the route for transmission. Actually, the packets 

which are not delivered and dropped at the source node because 

of the delay for searching for a more suitable route in the E-

AODV routing protocol should be dropped. The reason is that if 

these packets are sent, and the route chosen is not satisfying the 

requirements, packets have more probability to be dropped at the 

intermediate node or packets may arrives at the destination node 

late because of the long duration of wait at the intermediate node. 

In other words, the E-AODV routing protocol also helps to 

prohibit the packets, which have more probability to be dropped 

during the transmission or that, arrived the destination node late, 

to be transmitted on the network. It helps to save the data rate as 

well. 

  

6.1.2 Average end to end delay 

       From figure.2, it can be seen that AODV routing protocol 

performs better than E-AODV routing protocol when data rate is 

low (below 600 kbps). The E-AODV routing protocol got higher 

average end to end delay at the low data rate than the AODV 

because intermediate nodes are not allowed to perform local 

route repairs in case of link failures with the E-AODV routing 

protocol, thus, there is higher route recovery latency which 

results in higher end-to-end delay compared with the AODV 

routing protocol at low data rate. 

       Another reason could be that, with the E-AODV routing 

protocol, the number of transmitted routing packets is larger than 

the number of routing packets transmitted in the AODV routing 

protocol. In the E-AODV routing protocol, routing packets 

including Hello messages which have higher priority always 

transmitted firstly and data packets are queued nodes. With the 

AODV routing protocol, when the traffic is low in the network, 

no matter which route the traffic flow chose, the route chosen can 

provide enough data rate at most of the time. As a result, the end 

to end delay with the AODV routing protocol is not high and can 

be lower than the E-AODV routing protocol at low data rate. If 

we can take more time for simulation for each data rate 

comparatively accurate results can be found. For these above 

reasons, end to end delay in E-AODV is higher than the AODV 

at low data rate. The average end to end delay of the E-AODV is 

always below 240ms ,whereas, the end to end delay of the 

AODV increases badly when the data rate of each traffic flow 

increases from 600 kbps to 1200 kbps. It shows that networks 

with the E-AODV routing protocol can provide lower end to end 

delay for traffic flows than the AODV since the E-AODV always 

choose to find a route with satisfying data rate. During the 

transmission, the QoS of the traffic is monitored in the E-AODV 

routing protocol. Once the QoS is not satisfied as it promised, the 

traffic stopped. All in all, with the E-AODV routing protocol, the 

average end to end delay is low even the load on the network 

increases to very high which is not true for the AODV routing 

protocol. This performance is very significant for real time traffic 

transmissions. 

 

6.2 Maximum Node Moving Speed 

       In the following simulations, the data rate is fixed at 1200 

kbps. The maximum node moving speed is increased to see the 

behaviors of the AODV and the E-AODV in a fairly high 

mobility mode. Maximum node moving speed is changing in the 

range 1 m/s to 20 m/s. The results are shown in terms of average 

end to end delay, packet delivery ratio and normalized routing 

load shown in figure:3 and figure:4. 

6.2.1 Packet Delivery Ratio 

       In figure. 3 with low max moving speed the packet delivery 

ratio in E-AODV is higher than the AODV but with the increase 

of mobility speed the performance is lower than AODV. When 

the maximum moving speed is up to 20 m/s, almost half of the 

packets are dropped in E-AODV. The reason that why more 

packets are dropped in E-AODV and how they are dropped has 

been explained in the previous part of this section. 
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Fig. 3: Packet delivery ratio with different Max. moving 
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Fig. 4: Average end to end delay with different Max. moving 

speeds 

 

6.2.2 Average end to end delay 

        As shown in figure:4, with the increase of the maximum 

moving speed, the average end to end delay does not increase 

much in E-AODV as compared with the AODV routing protocol, 

it means that, this protocol is quite suitable for scenarios with 

different moving speeds. 

        In comparison, with the AODV routing protocol, the end to 

end delay varies a lot with the increase of the maximum moving 

speed. It can be obviously seen that, the end to end delay in E-

AODV is always much lower than the one in the AODV routing 

protocol. The low end to end delay of packets ensures the on 

time transmissions required by real time traffic transmissions. 

To sum up, the E-AODV routing protocol does decrease end to 

end delay significantly when the data rate of traffic flows is high. 

  

 

VII. CONCLUSION 

        In this paper, the description is given about the importance 

of QoS( in terms of packet delivery ratio and average end to end 

delay) routing in Mobile Ad-Hoc networks,   challenges came 

across, and the approach taken.  After observing the simulation 

and analyzing the data, it is found that packets could get less end 

to end delay with a QoS based routing protocol when the traffic 

on the network is high. This low end to end delay is meaningful 

for real time transmissions. When the traffic is relatively high on 

the network, not all the routes that are found by the AODV 

routing protocol have enough free data rate for sending packets 

ensuring the low end to end delay of each packet. As a result, the 

E-AODV protocol works well and shows its effects when the 

traffic on the network is relatively high. People who work on the 

area of ad hoc networks with the aim of improving QOS in terms 

of reduced the average end to end delay and enhanced packet 

delivery ratio for ad hoc networks can get benefit from this E-

AODV protocol. 

        In the further work other additional network parameters will 

be considered. 
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    Abstract- Introduction: In general, in each society there are 

socio-cultural norms and prescriptions regarding the knowledge, 

attitude, preference, behaviour of people, etc. In Hindu culture, 

menstruation (a reproductive health element) is considered 

religiously impure and ceremonially unclean. There are many 

socio-cultural taboos being practiced by females during 

menstruation. Apart from validity, these taboos help the women 

maintain menstrual hygiene as a prerequisite to avoid 

reproductive health problems. Therefore, this paper attempts to 

examine such practices in the study area and the factors 

influencing the practice of social taboos. Methodology: This 

paper is based on the primary data collected from 600     sample 

respondents from rural and urban areas chosen by using 

systematic sampling method. The Socio-cultural taboo Index 

developed is to classify women into three categories as low, 

moderate and high practice of social taboos. The statistical tool 

like chi-square test is attempted to test an association between the 

factors. Results: The results show that a very strong practice 

attitude among the women is clearly evident in keeping them 

away from religious and ceremonial participation. Surprisingly, 

this practice is comparatively high among urban respondents. 

Except religious and ceremonial related taboos, women do not 

seem favorable to practice of other social-taboos. Conclusion: At 

least a strong belief in “Menstruation is religiously impure and 

ceremonially unclean” makes them practice menstrual hygiene.  

 

I. INTRODUCTION 

n general, in every society there are socio-cultural norms and 

prescriptions about knowledge, preference, attitude, behaviour 

of various aspects in life. For example, looking at male child as 

an economic asset to a family motivates couples to go for large 

family. Similarly, there are some practices of socio-cultural 

taboos concerning menstruation
 
(S. Puri, S. Kapoor, 2006)  The 

myths and taboos are related to health/disease: postpartum 

hygiene; protection of the newborn's integrity; menses; 

alternatives for a solution of health problems; and gender issues, 

the conducts the women follow to avoid becoming "saucy" being 

evidenced(Luz Am et al., 2007) When a girl attains puberty, 

significance is attached to the day of the coming of age. It is the 

custom to consult a book of omens. The month, the day and the 

time are noted. If it happens to be a Monday, the girl will be 

eminently chaste. Tuesday is not favourable, as she is likely to be 

a widow early in her days of wedlock. If Wednesday, she will be 

wealthy. Thursday is good, too, for she bids fair to be virtuous. 

Friday is not considered auspicious. Saturday and Sundays are 

also bad days as she runs the risk of being poor. The time, too, 

has its meaning. Morning is best. After mid-day, not so good. If 

she happens to wear a white cloth it is lucky. Red cloth, unlucky. 

If the girl herself first sees the marks, it is considered to be 

unlucky. These customs seem to be a reflection of the South 

Indian customs(M.D Ragavan, 2001).    In Hindu culture, certain 

taboos are usually followed. Though some taboos seem to be 

superstitious, they are useful to maintain menstrual hygiene. For 

example, once menstruation began she is isolated from 

participating in day to day activities.( Rita E. Montgomery,2001)  

First, she should take bath soon after she wakes up from sleep for 

which there is a separate place where she has to use separate mat 

for sleep which should be washed every day morning along with 

the cloths she used. Some taboos being followed are “She 

shouldn’t go to Pooja room”, “She should use separate vessels, 

mate, billow and wash things every day morning during 

menstruation. She should sleep alone on empty floor. She 

shouldn’t throw out her dress with blood strain. She should not 

allow the dog to eat the food remaining after her eating. She 

shouldn’t see men and touch flowers before bath. She shouldn’t 

see the Bird during menstruation”( Frank W. Young and Albert 

A.Bacdayan, 1965) In Hindu religion, menstruation is considered 

religiously impure and ceremonially unclean , but no scientific 

reason has been given. One could expect that the practice of such 

taboos is likely to be more in rural areas as compared to urban 

areas. Such practices are also observed in other religious 

communities (Deepu P. Thomas, 2011). Therefore, the primary 

objective of this paper is to assess the extent to which the 

respondents practice socio-cultural taboos during menstruation 

and varying practice due to background differentials and the 

scope for practicing menstrual hygiene.  

 

II. MATERIALS AND METHODS 

        This paper is based on the primary data collected from the 

rural and urban respondents (both married and unmarried in the 

reproductive age groups). The sample size fixed is 600 

comprising of 245 rural and 355 urban respondents. The 

systematic sampling method was used to select the respondents. 

First, the sampling frame consisting of females in unmarried and 

married categories but in the reproductive age groups separately 

for rural and urban areas was made. Out of 600 respondents, the 

number of women to be chosen from rural and urban areas was 

made on the basis of their proportions in the total listed. The 

number from unmarried and married categories in rural areas was 

decided on the basis of their proportions in the total rural women 

I  
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listed. The similar procedure was adopted in urban also. In rural 

areas, every 12
th

 in the married and every 16
th

 in unmarried list 

category was selected. Similarly every 7th and 9th cases in urban 

areas were chosen.  By interview method, a detailed survey 

schedule as a tool of data collection was administered to collect 

data from the sample respondents.  Before finalizing the survey 

schedule, the researcher collected through group discussion 

method some information on socio-cultural taboos existing and 

being practiced in the study area. 

 

III. SOCIO-CULTURAL TABOO INDEX (SCTI) 

          An attempt is made to develop an index for measuring 

socio-cultural taboos being practiced during menstruation by the 

respondents. There are 15 questions relating to socio-cultural 

taboos. Each question is dichotomous having two alternative 

answers as “Yes” or “No” which are given scores “1” and “0” 

indicating practice and non-practice of socio-cultural taboos 

respectively. For all the 15 questions, each respondent is to 

obtain the total score ranging from 0 – 15 which could be 

arbitrarily classified into three equal categories as low, moderate 

and high practice of socio-cultural taboos respectively. The 

respondents are classified into these three categories on the basis 

of the total score obtained. The questions considered for this 

purpose and scoring procedure are given in appendix.  

 

IV. MENSTRUAL HYGIENE INDEX (MHI) 

          Menstrual Hygiene Index was developed to measure the 

extent to which the respondents (women) maintain menstrual 

hygiene. Nine questions are considered for developing the index. 

Almost all the questions are dichotomous in nature (Yes or No 

type). While the answers relating to maintaining menstrual 

hygiene are given the score 1, other alternative answer are given 

score “0”. For all the questions considered for this index, a 

respondent can obtain a score ranging from 0-9 which can 

arbitrarily be classified into three level as Poor (1-3) Moderate 

(4-6)  and Better menstrual hygiene (7-9).  The important 

questions considered and scores given to answers for each 

question are given in Appendix II. Statistical tools Used: The 

statistical tool like chi-square test is attempted to test an 

association between socio-cultural taboos and background 

characteristics.  

 

V. RESULTS AND DISCUSSION 

           Practice of Socio-cultural Taboos During 

Menstruation: This section deals with the practice of socio-

cultural taboos during menstruation in the study area. Table 1 

shows that there were 15 questions pertaining to social taboos 

asked to the respondents. The number and percentage of those 

who said “Yes” to the each statement are given in table. 

Irrespective of residence and marital status, cent percent 

followed the specific socio-cultural taboo that is “She should not 

sit on the Areshed”. While about half of the respondents seem to 

have followed the social taboos such as ‘Shouldn't touch pooja 

things’, ‘Shouldn’t go to temple’, ‘Shouldn’t go to pooja room at 

home’, and ‘She is to avoid the chance a dog eats food remaining 

after she eats’; there are negligible proportions of cases with 

regard to the rest of the social taboos mentioned in table. 

Surprisingly, the practice of the above mentioned taboos was 

very stronger in urban areas as compared to rural areas where the 

practice of other taboos was comparatively high. In other words, 

many of the social taboos being followed by the respondents 

mainly relate to religious aspects. Therefore, the responses seem 

reflecting religious perception as menstruation is considered 

religiously impure and ceremonially unclean.  

 

Table 1: Statements concerning socio-cultural taboos being followed during menstruation 
 

  Rural Urban 

Sl.N

o 

Social Taboos  Married Unmarried Total Married Unmarried Total 

1 Shouldn't see 

men before 

bathing 

- 12  

(7.9) 

12 

(4.8) 

2 

(0.9) 

3 

(2.0) 

5 

(0.8) 

2 Shouldn't see 

the Bird before 

bathing 

- 11 

(6.9) 

11 

(4.4) 

2 

(0.9) 

2 

(0.6) 

4 

(1.1) 

3 Shouldn't sit on 

the Areshed 

87 

(100.0) 

158 

(100.0) 

245 

(100.0) 

205 

(100.0) 

150 

(100.0) 

355 

(100.0) 

4 Shouldn't touch 

cooked foods,  

7 

(8.0) 

22 

(13.9) 

29 

(11.8) 

22 

(10.7) 

4 

(2.6) 

26 

(7.3) 

5 Shouldn't touch 

plants, 

- 

 

10 

(6.3) 

10 

(4.0) 

8 

(3.9) 

3 

(2.0) 

11 

(3.0) 

6 Shouldn't touch 

pooja things 

46 

(52.8) 

91 

(57.5) 

137 

(55.9) 

170 

(82.9) 

136 

(90.6) 

306 

(86.1) 

7 Shouldn't touch 

flowers 

- 12(7.5) 12(4.8) 12(5.8) 4 (2.6) 16(4.5) 

8 She shouldn't 

touch infants 

- 12 

(7.5) 

12 

(4.8) 

13 

(6.3) 

4 

(2.6) 

17 

(4.7) 
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9 She is to avoid 

the chance a dog 

eats food 

remaining after 

she eats  

46 

(52.8) 

91 

(57.5) 

137 

(55.9) 

41 

(20.0) 

105 

(70.0) 

146 

(41.1) 

10 Shouldn’t go to 

temple  

46 

(52.8) 

91 

(57.5) 

137 

(55.9) 

177 

(86.3) 

136 

(90.6) 

313 

(88.1) 

11 Shouldn’t go to 

pooja room at 

home  

46 

(52.8) 

91 

(57.5) 

137 

(55.9) 

176 

(85.8) 

136 

(90.6) 

313 

(88.1) 

12 Should use 

empty floor or 

mat for sleep 

- 1 

(0.6) 

1 

(0.4) 

2 

(0.9) 

3 

(2.0) 

5 

(0.8) 

13 Should use 

separate vessels,  

- 11 

(6.9) 

11 

(4.4) 

- 3 

(20.) 

3 

(0.8) 

14 Should use 

separate mat and 

be washed every 

day  

- 

 

12 

(7.9) 

12 

(4.8) 

2 

(0.9) 

4 

(2.6) 

6 

(1.6) 

15 She has to take 

with her neem 

twig while 

going out  

- 11 

(6.9) 

11 

(4.4) 

2 

(0.9) 

4 

(2.6) 

6 

(1.6) 

 Total 87 

(100.0) 

158(100.0) 245 

(100.0) 

205 

(100.0) 

150 

(100.0) 

355 

(100.0) 

 

 

Figure 1: In parentheses denote percentages 
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          The role of background conditions in practice of socio-

cultural taboos: An attempt is made to analyse the role of 

background variables in practice of the specific socio-cultural 

taboos practiced by majority of respondents from rural and urban 

areas. It is clearly evident from forth going analysis that 

irrespective of marital status and residence, majority of 

respondents followed religious and ceremonial related social 

taboos when compared to other taboos mentioned. Therefore, the 

practice of these taboos is classified with socio-economic 

background of the respondents. Out of total respondents in each 

category of a variable, the percentage said “yes” towards practice 

of social taboos is taken into account.  Table 2 shows that the 

practice of social taboos is comparatively high among the urban 

respondents, Hindus, the respondents belonging to non-schedule 

caste and joint families. There is no observable difference with 

regard to educational attainment and occupational status of 

women.  These observations have been statistically proved with 

help of chi square results. Therefore, it seems that socio-

economic improvement is not so favourable to give up the 

practice of socio-cultural taboos during menstruation.   

 

Table 2:  Practice of Select Socio-cultural taboos cross classified by Background conditions of Respondents. 

 

 Religious Related Taboos 

Select 

Background 

conditions  

Should not sit 

on the Areshed 

 

Should not 

touch pooja 

things 

Should avoid 

the chance a 

dog eats food 

residual left 

over 

menstruating 

women. . 

Should not go 

to the temple 

 

Should not go 

to pooja room 

(at home) 

 

 (1) (2) (3) (4) (5) 

Residence * * *. * * 

Rural (245) 245(100.0) 137(55.9) 137(55.9) 137(55.9) 137(55.9) 

Urban (355) 354(99.7) 306(86.1) 146(41.1) 313(88.1) 312(87.8) 



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               205 

ISSN 2250-3153  

www.ijsrp.org 

Marital status * *    

Married (292) 291(99.6) 216(73.9) 87(29.7) 223(76.3) 222(76.0) 

Unmarried 

(308) 

308 (100.0) 227 (73.7) 196(63.6) 227(73.7) 227(73.7) 

Religion  * * * * 

Hindu (469) 468 (99.7) 441(94.0) 282(60.1) 447(95.3) 447(95.3) 

Christian (125) 125 (100.0) 1 (0.8) 1 (0.8) 2 (1.6) 2 (1.6) 

Muslim (6) 6 (100.0) 1 (16.6) - 1 (16.6) - 

Caste  * ** * * 

SC/ST (277) 227 (810.9) 162(58.4) 131(47.2) 163(58.8) 163(58.8) 

MBC (266) 266 (100.0) 230 (86.4) 117(43.9) 233(87.5) 233(87.5) 

BC (50) 49(98.0) 47(94.0) 32(64.0) 50(100.0) 50(100.0) 

OC/FC (7) 7 (100.0) 4(57.1) 3(42.8) 4(57.1) 3(42.8) 

Family type  ** * **  

Joint (260) 259(99.6) 201(77.3) 78(30.0) 204(78.4) 203(78.0) 

Nuclear (340) 340(100.0) 242(71.7) 205(60.2) 246(72.3) 246(72.3) 

Literacy and 

Educational 

level 

 ** *  **  

Illiterate (18) 18(100.0) 16(88.8) 3(16.6) 16(88.8) 16(88.8) 

Middle school 

(126) 

125(99.2) 108(85.7) 32(25.3) 108(85.7) 108(85.7) 

High school 

(225) 

225(100.0) 132(58.6) 117(52.0) 133(59.1) 133(59.1) 

Higher 

Secondary 

(201) 

201(100.0) 161(80.0) 121(60.1) 165(82.0) 164(81.5) 

Diploma (27) 27(100.0) 24(88.8) 9(33.3) 25(92.5) 25(92.5) 

Degree (3) 3(100.0) 2(66.6) 1(33.3) 3(100.0) 3(100.0) 

Occupation  ** * ** ** 

Student (330) 330(100.0) 246974.5) 201(60.9) 246(74.5) 246(74.5) 

Cooly (6) 6(100.0) 6(100.0) 3(50.0) 6(100.0) 6(100.0) 

Housewife 

(251) 

250(99.6) 180(71.7) 79(31.4) 187(74.5) 186(74.1) 

Petty sales (11) 11(100.0) 11(100.0) - 11(100.0) 11(100.0) 

Unemployed 

(2) 

2(100.0) - - - - 

*Significant at 5 percent level. **Significant at 1 percent level. 

 

                Socio-cultural Taboo Index (SCTI):An attempt is 

made to develop an index for measuring socio-cultural taboos 

being practiced during menstruation by the respondents. There 

are 15 questions or statements. Each question or statement has an 

alternative answer ‘Yes” or “No” which are given scores “1” and 

“0” indicating practice and non-practice of socio-cultural taboos 

respectively. For all the questions, each respondent is to obtain 

the total score ranging from 0 – 15 which could be arbitrarily 

classified into three equal categories as low, moderate and high 

practice of socio-cultural taboos respectively. The respondents 

are classified into these three categories on the basis of the total 

score obtained.  

                          

Table 3: Distribution of respondents By SCTI 

Marital  Status  Low Moderate High  Total  Average Score 

Married  270(92.5) 20(6.8) 2(0.7) 292(100) 3.8 

Unmarried  281(91.2) 13(4.2) 14(4.5) 308(100) 4.3 

Total  551(91.83) 33(5.5) 16(2.67) 600(100) 4.06 

 

 

          Table 3 shows that according to socio-cultural Taboos 

Index, overwhelming majority in each of the marital status 

categories had low practice of socio-cultural taboos during 

menstruation and the proportion with high practice of social 

taboos was comparatively high in unmarried category. The 

average score referring to the practice of socio-cultural taboos 

during menstruation is comparatively high for unmarried women.  
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Figure 2: In parentheses denote percentages. 
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              Socio-cultural taboos Index cross classified with 

Background conditions of women: An attempt is made to cross 

classify the socio-cultural Taboos Index with the background 

conditions of women so as to assess the influence of socio-

economic variables on the practice of social taboos during 

menstruation. It is evident from table 4 that majority of women 

fall in the low practice category with respect to each of the socio-

economic factors. While analyzing the proportions with high 

practice in each variable categories, rural and unmarried women, 

Hindus and women belonging to B.C and F.C, living in nuclear 

families and having higher secondary education constitute 

comparatively high proportions. Though there is an association 

between the high level of practice and the low socio-economic 

strata, in respect of the two socio-cultural factors (religion and 

caste), Hindu women and the women belonging to B.C and F.C ( 

Top in social hierarchy) higly practice socio-cultural taboos. The 

average index scores vary to some extent with socio-economic 

background conditions of women.  

 

Table 4: Socio-Cultural Taboos Index is cross-classified with Background Conditions of Women 

Background 

Variables  

Variable 

categories   

Low Moderate High Average Score 

Residence  Rural 222(90.6) 11(4.5) 12(4.9) 3.7 

Urban 329(92.7) 22(6.2) 4(1.1) 4.3 

Marital Status   Married 270(92.5) 20(6.8) 2(0.7) 3.8 

Unmarried 281(91.2) 13(4.2) 14(4.5) 4.3 

 

Religion 

Hindu 421(89.8) 32(6.8) 16(3.4) 4.8 

Christians 124(99.2) 1(0.8) - 1.2 

Muslims 6(100.0) - - 1.3 

 

Caste 

SC 269(97.1) 8(2.9) - 3.2 

MBC 261(98.1) 5(1.9) - 4.0 

BC 16(32.0) 20(40.0) 14(28.0) 8.0 

FC/ OC 5(71.4) - 2(28.6) 6.1 

Family Type Joint 239(91.9) 17(6.5) 4(1.5) 3.9 

Nuclear 312(91.8) 16(4.7) 12(3.5) 4.1 

 

Literacy and 

Edn. 

Attainment 

Illiterate 17(94.4) 1(5.6) - 3.9 

Middle School 121(96.0) 5(4.0) - 3.9 

High School 211(93.8) 9(4.0) 5(2.2) 3.5 

Higher Sec. 173(86.1) 17(8.5) 11(5.5) 4.7 

Diploma 26(96.3) 1(3.7) - 4.2 

Degree 3(100.0) - - 4.0 

 

Occupation  

Cooly 6(100.0) - - 4.5 

Housewife 231(92.0) 18(7.2) 2(0.8) 3.7 

Petty Sales 10(90.9) 1(9.1) - 4.1 

Student 302(91.5) 14(4.2) 14(4.2) 4.3 

Unemployed 2(100.0) - - 1.0 

 

Income 

<=5000 487(92.2) 26(4.9) 15(2.8) 3.9 

5001-10000 34(89.5) 3(7.9) 1(2.6) 4.8 

10001-15000 14(93.3) 1(6.7) - 4.3 

>=20000 16(84.2) 3(15.8) - 4.9 

 

 

 

 

 

 

 

Figure 3:  within brackets denote percentages: Average SCTI  Scores for Selected Variables’ Categories 
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           Cross classification of SCTI with MHI: At least the 

culture-based restriction of not doing any thing before taking 

path during menstruation makes the women to be hygienic 

during menstruation.. Therefore, these taboos are to some extent 

useful for hygienic life style which could be welcome factor. An 

attempt is made to examine an association between menstrual 

hygiene and practice of socio-cultural taboos. Table 5 shows that 

Menstrual Hygiene Index is cross classified with Socio-cultural 

Taboos Index. Of those who have low practice of socio-cultural 

taboos, the major proportions are in the low and medium 

menstrual hygiene categories. In case of practice of medium 

social taboos category, majority is in medium menstrual hygiene 

practice category, but in the category of the practice of high 

social taboos (very less numbers in this category may not help to 

infer meaningfully) majority of women are found in medium 

menstrual hygiene. In conclusion, it seems that there is some 

association, but not a perfect or s strong association between 

practice of socio-cultural taboos and menstrual hygiene 

management. Also the chi-square test has not shown any 

significant association between the two indices.   

 

Table 5 : SCTI is cross-classified with with MHI 

 

     SCTI Menstrual Hygiene Index   

Low Moderate High Total 

Low 241(43.7) 309(56.0) 1(0.1) 551(100.0) 

Medium 13(39.3) 20(60.0) - 33(100.0) 

High 5(31.5) 11(68.7) - 16(100.0) 

Total 259(100.0) 340(100.0) 1(100.0) 600 

 

 

 

 

Figure 4:  Chi-square result (1. 302 with p value of 0.861) 

indicates no significant association between SCTI and MHI. 
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VI. CONCLUSION 

         An attempt was made to study the practice of socio-cultural 

taboos relating to menstruation, examine the factors responsible 

for practice and its role on menstrual hygiene practice. Though 

the practice was not so strong among the respondents in the study 

area, the practice of such taboos in view of maintaining or 

keeping religious purity draws attention. Surprisingly, the 

practice was more noticeable among the respondents at higher 

socio-economic scale. The socio-cultural taboos Index indicates 

that majority of respondents are either in low or moderate 

practice category  and the average index score is comparatively 

high for the respondents in the categories of unmarried status, 

urban areas, Hindus, joint family structure,  and high school level 

of education. The practice confirms Hindu belief that 

menstruation is religiously impure and ceremonially unclean. It 

seems that the taboos other than the above mentioned are slightly 

disappearing from practice among the respondents. Though there 

is a weak linkage statistically between the practice of socio-

cultural taboos and maintenance of menstrual hygiene, the belief 

that menstruation is religiously impure and ceremonially unclean 

itself implies the scope for practice of menstrual hygiene.   
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Appendix: I 

The questions considered for development of Socio-cultural Taboos Index and scoring procedure are given below. Variables 

considered and Scoring Procedure  

Sl.No. Statements relating to social taboos  Scoring Procedure 

1 She shouldn't see men before bathing Yes = 1 No = 0 

2 She shouldn't see the Bird before bathing Yes = 1 No = 0 

3 She shouldn't sit on the Areshed Yes = 1 No = 0 

4 She shouldn't touch cooked foods,  Yes = 1 No = 0 

5 She shouldn't touch plants, Yes = 1 No = 0 

6 She shouldn't touch pooja things Yes = 1 No = 0 

7 She shouldn't touch flowers Yes = 1 No = 0 

8 She shouldn't touch infants Yes = 1 No = 0 

9 She is to avoid the chance a dog eats food remaining after she eats.  Yes = 1 No = 0 

10 She shouldn’t go to temple  Yes = 1 No = 0 

11 She shouldn’t go to pooja room at home  Yes = 1 No = 0 

12 She should use empty floor or mat for sleep Yes = 1 No = 0 

13 She should use separate vessels,  Yes = 1 No = 0 

14 She should use separate mat and be washed every day  Yes = 1 No = 0 

15 She has to take with her neem twig while going out  Yes = 1 No = 0 

 

 

Appendix: II 

 

The questions and the detail of the scoring procedure for developing Menstrual Hygiene Index are given.  

 

Sl.No. Menstrual Hygienic practice Scoring Procedure  

1 Clean reproductive organ every day Yes = 1 No = 0 

2 Removed public hair Yes = 1 No = 0 

3 Used washable cloths Yes = 1 No = 0 

4 Giving importance to cleanliness Yes = 1 No = 0 

5 Take bath daily Yes = 1 No = 0 

6 Do you have experienced odor Yes = 1 No = 0 

7 Use of cloth or nappy pad to absorb menses Yes = 1 No = 0 

8 Having bath room/ toilet facilities Yes = 1 No = 0 

9 Problems in storing and disposing the use materials Yes = 1 No = 0 

mailto:srampondy@gamil.com
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    Abstract- Halophilic microorganisms present in the 

hypersaline environments of solar salterns  present a potential 

source of industrial and biotechnological applications .The Rapid 

identification of  these microorganisms which are accurate and 

cost effective is a necessity in applied  microbiology. There have 

been several systems developed in the past few years for rapid 

microbial identification. In the present study,  GC FAME( Gas 

chromatography- Fatty acid methyl esters) analysis and 16s 

rDNA sequencing were compared for identification of  four  

halophilic bacteria. Four  halophilic  bacterial isolates  obtained 

from solar saltern  sediment  were analyzed . The isolates were 

identified with 16srDNA sequencing  as  Virgibacillus 

pantothenticus, Bacillus atrophaeus, Corynebacterium 

diphtheria and ,Idiomarina Zobellii   .However in  FAME 

analysis , the RTBSA 6  library  did not confirm   any matches  

for  Idiomarina Zobellii. Comparative analysis, indicated  that 

the FAME analysis results  correlates  to   genotypic sequencing 

results. However,a halophilic bacterial FAME library   should  be 

established to enhance the accurate , rapid   and cost effective 

investigation of halophilic microorganisms. 

 

    Index Terms- Solar salterns, Halophilic bacteria, FAME, 

Sequencing, BLAST, Identification 

 

I. INTRODUCTION 

etermining the taxonomic composition, biomass, and 

physiological status of microbial assemblages is still one of 

the greatest challenges facing ,microbial ecologists. Classical 

approaches that utilize enrichment methods for the isolation of 

microorganisms from the environment continue to provide 

valuable information in biochemical, taxonomic, and 

autoecological studies. The primary limitations to such 

approaches are those of non culturability ,and the problem of 

characterizing and identifying statistically relevant numbers of 

isolates necessary to gain insight into the population ecology and 

community diversity of habitats(Thompson et al., 1999). Rapid 

and accurate identification of bacterial pathogens is a 

fundamental goal of clinical microbiology, but one that is 

difficult or impossible for many slow-growing and fastidious 

organisms(Tang, 1998).New and exciting molecular methods,  

using the 16S small sub-unit ribosomal nucleic acid molecules 

have added much to our knowledge of microbial  diversity  

(Macrae  A ,2000). For many years, sequencing of the 16S 

ribosomal RNA (rRNA) gene has  shown that sequence 

identification is useful for slow-growing, unusual, and fastidious 

bacteria as well as for bacteria that are poorly differentiated by 

conventional methods. The technical resources necessary for 

sequence identification are significant. Despite the availability of 

resources, sequence-based identification is still relatively 

expensive(Patel 2001).Although it is generally regarded that 

routine identification of very common species using conventional 

methodologies   are highly accurate, we now have a more 

convenient and precise mechanism for checking these 

identifications on a molecular basis. Such studies need to be 

performed and published( Janda  , 2007).The 16S rDNA 

sequence analysis is the reliable method for halophilic bacterium 

identification.(Chookiwattana,2003).Recent advances in the 

biochemistry of microorganisms revealed that analysis of cell 

components, such as proteins and fatty acids, can be effectively 

applied to bacterial identification, providing the basis for 

chemotaxonomy(Goodfellow, 1985., Komagata,   1987).Fatty 

acids are one of the most important building blocks of cellular 

materials. In bacterial cells, fatty acids occur mainly in the cell 

membranes as the acyl constituents of phospholipids.   These 

fatty acids are synthesized in certain bacteria from iso, anteiso, or 

cyclic primer and malonyl-CoA with or without a subsequent 

modification( Kaneda, 1977.,Lechevalier  1977. ,Wilkinson  

1988).The occurrence of branched-chain fatty acids as major 

constituents in bacteria was first reported for Bacillus 

subtilis(Saito, K. 1960. )These days, fatty acids in bacterial lipids 

are routinely analyzed by gas-liquid chromatography. In 

addition, other methods such as nuclear magnetic resonance 

spectroscopy,infrared spectroscopy, mass spectrometry, and thin-

layer chromatography have been used to aid the gas-liquid 

chromatographic identification of fatty acids ( Toshi   1991 ).The 

unique pattern of fatty acids in bacteria is the basis of 

identification in FAME analysis.The MIDI (Microbial 

Identification Incorporation) Sherlock  FAME  analysis  is a 

laboratory-based system that can be used on a routine basis to 

identify commonly isolated bacteria from clinical and 

environmental source( Leonard  et al 1995) More than 300 fatty 

acids and related compounds have been found in bacteria  are 

analyzed in the MIDI Research and Development Laboratory. 

Whole cell fatty acids are converted to methyl esters and 

analyzed by gas chromatography. The fatty acid composition of 

the unknown is compared to a library of known organisms in 

order to find the closest match. The peaks are automatically 

named and  quantitated by the system .Branched chain acids 

predominate in some Gram positive bacteria, while short chain 

hydroxy acids often characterize the lipopolysaccharides of the 

Gram negative bacteria(Sasser, 2001)  . The MIS, as the first 

automated CFA(Cellular fatty acid ) identification system, is an 

accurate, efficient, and relatively rapid method for the 

identification of microorganisms ( Osterhout   et al 1991).The 

D 
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identification of  marine isolates, is a continuing challenge for 

marine microbiologists. The identification of marine bacteria is 

commonly based on a wide range of biochemical and 

physiological tests. The major difficulties found with this 

traditional approach are the need for an easily cultivable strain 

and the time required for the preparation of cultures (Akagawa-

Matsushita, et al., 1992) Solar saltpans are found worldwide and 

are considered extreme environments with very restricted 

biology (Litchfield, 2002).It is surmised that marine 

environments like solar saltern may yield newer strains which 

may prove to be a rich resource of new metabolites. 

Microorganisms that thrive in these  hypersaline environments  

are called  halophilic microorganisms (that is, require salt for 

their viability .The domain bacteria typically contains many 

types of halophilic  microorganisms that spread over a large 

number of phylogenetic subgroups and they are moderate rather 

than extreme halophiles (Oren, 2002).  Sparked by the 

availability
 
of microbial diversity data in these salterns an effort 

is made to   study the moderately halophilic bacterial in these 

extreme environments. The bacteria are analyzed for their 

identity by two methods 16s rDNA sequencing and GC- 

FAME,.The similarity between these  methods is comparatively 

studied.  

 

II. MATERIALS AND METHOD 

          Four   halophilic bacterial pure cultures were obtained 

from solar saltern sediment  and designated as H1, H2, H3 and H 

4 .The cultures were grown on halophile medium(10% salt)  at 

28°C for 48-72 hours. The fatty acids were extracted and 

methylated to form fatty acid methyl esters (FAME). These 

FAME’s were analyzed using Gas Chromatography with the help 

of MIDI Sherlock software for FAME. Aerobic library (RTBSA 

6.0)  was referred for the analysis. The analysis was performed as 

per (Sasser, 2001).   For 16s rDNA sequence analysis the 

genomic DNA was isolated. PCR amplifications of the 16S 

rRNA gene, from the purified genomic DNAs, were carried out 

using the primer sets 27F (5´AGAGTTTGATCCTGGCTCAG-

3´) and1492R (5´-GGTTACCTTGTTACGACTT-3´). The 

amplified DNA was purified and sequencing of the target gene 

was done using Big Dye Chemistry, and performed as per the 

manufacturer's protocols (Applied Biosystems ).  The purified 

extension products were separated in the ABI 3730xl DNA 

Analyzer by capillary electrophoresis. Sequence data analysis 

was done using ChromasPro and Sequencing Analysis software. 

The bioinformatics analysis was performed using NCBI BLAST 

(http://ncbi.nlm.nih.gov/blast) identifying the microorganism 

using online databases. The analysis data from the Sequencing 

and FAME analysis obtained was comparatively studied. 

 

III. RESULTS 

         The four halophilic microbial cultures obtained from saltern 

sediment were analyzed using FAME and sequencing 

approaches. On comparing FAME results with that of 

sequencing, it was found that both the methods   correlate to each 

other in confirmation of identity   of the isolates except for 

isolate   H4.  Figure 1 shows peaks corresponding to the fatty 

acids identified through FAME analysis of bacterial sample H1. 

The MIDI Sherlock microbial identification system using 

RTSBA6 method identified the organism to be Corynebacterium  

diptheriae with 0.596 Similarity index(SI). The sequence 

analysis also showed similar results (Table 1). After the 

completion of BLAST analysis the organism was identified to 

Corynebacterium diphtheriae strain with 73% identity match. 

FAME analysis identified H2 as Virgibacillus Pantothenticus 

with  similarity index  0.698(Figure 2).Sequence analysis allied 

with this  identification ,as the after BLAST analysis the isolate 

H2 was identified as Virgibacillus Pantothenticus   strain 

OLO3.(Table 2).The methods also displayed parallel results  for 

isolate H3. Wherein the H3 isolate was identified as Bacillus 

atrophaeus with FAME analysis (Similarity index 0.776. (Figure 

3).The sequencing and BLAST identified the isolated as Bacillus 

atrophaeus with 100% identity match. However the isolate H4, 

identified as Idiomarina Zobellii    100 % identity match after 

BLAST analysis, did not find any matching chromatogram 

pattern in FAME RTBSA6 6.0 aerobic library. 

IV. DISCUSSION 

        Identification of bacteria by conventional methods usually 

requires ≥48 h after a colony has been isolated. The identification 

of slow-growing or biochemically inert   microbes to the species 

level is difficult and time-consuming by conventional methods. 

16S rRNA gene sequences frequently provide phylogenetically 

useful information. Signature nucleotides allow classification 

even if a particular sequence has no match in the database, since 

otherwise-unrecognizable isolates can be assigned to a 

phylogenetic branch at the class, family, genus, or subgenus 

level. Cost is a critical issue in the evaluation of 16S rDNA 

sequence analysis as a diagnostic tool.  However, sequencing 

costs will probably continue their rapid trend downward, 

bringing this technology within the reach of many microbiology 

laboratories (Tang, 1998). Roohi et al in 2012 studied the 

halotolerant and Halophilic bacteria from salt mines of karak, 

Pakistan with 16S rRNA gene sequence.As the phenotypic 

characteristics alone were not enough to differentiate the 

bacterial isolates and could lead to identification problems. The 

main reason for this is the standardization of a conventional 

method, when it was applied to halophilic bacteria because their 

growth characteristic highly dependent on many factors such as 

NaCl concentrations, temperature, pH and medium 

composition.All the four isolates were sucessfully sequenced and 

identified in the present study.The MIDI FAME system 

identified 3 out of 4   bacterial isolates to the correct species 

level.  The results were in accordance to the findings of 

Chookiewattana K, 2003 .Wherein   14.1% of halophilic bacterial 

isolates were not identified by FAME analysis, differing the 

100% identification by 16srDNA sequencing.  Species level 

identification of microbes is possible through MIDI Sherlock 

microbial identification.   Abel and colleagues first suggested 

that microorganisms could be classified by gas chromatographic 

analysis (Abel et al 1963). The Sherlock Microbial Identification 

System is an accurate and automated gas chromatographic 

system, which identifies over 1,500 bacterial species based on 

their unique fatty acid profiles. The system can analyze over 200 

samples per day,uses a standardized sample procedure for all 

bacteria, and costs about $2.50 per sample in standard laboratory 
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consumables (Sasser M 2001) .The MIDI’s identification was 

listed with a confidence measurement (similarity index [SI]) on a 

scale of no match to 0.965.The Sherlock microbial identification 

system is solely based on computer comparison of the unknown 

organism's fatty acid methyl ester profile with the profiles of a 

predetermined library of known isolates with pattern recognition 

software (Tang et al 1998).The fatty acid analysis by the MIDI 

system can be a useful supplement and reference method, but 

cannot be recommended at this time for the routine identification 

of halophilic bacteria until a library of halophilic bacterium 

isolates is established in the MIDI database.   Presently, the 

MIDI system does not contain a library for halophilic bacteria. 

The database RTBSA6 is the closet database for halophilic 

bacteria (Chookiewattana , 2003).  The data and isolate obtained 

in this study can be used to develop the database in the MIDI 

system library for future identification of halophilic bacteria. The 

halophilic library can be constructed with ease as  halophiles are 

studied  extensively throughout the world . Recently  marine red 

pigmented Bacteria isolated from nellore costal region of andhra 

Pradesh  were studied for their fatty acid profile by FAME  

analysis(pabba et al .,2011). Similarly the fatty acid methyl 

esther profiles of 6 isolates belonging to bacteria domain   

representing different genera and species were analyzed by 

Guvenk  et al in 2010.       

 

V. CONCLUSION 

        Therefore, through the above study we can conclude that 

FAME analysis and 16s rDNA sequencing are rapid and accurate 

methods for bacterial identification .FAME analysis   has an 

added advantage of being cost effective as compared to 

sequencing. Thus this technology should be implemented by 

microbiologists   into routine practice.  However, the MIDI 

FAME libraries should be upgraded with chromatogram profiles 

of more micro-organisms. As halophiles from extreme 

environments like solar salterns of Goa, are potential candidates 

for enzymatic and other industrial applications, a library of 

halophilic microbes should be established.The halophilic   

microbial library can assist faster and accurate identification of 

novel halophiles. 

   

 

 

Accession Description 
Max 

score 

Total 

score 

Max 

ident 

FJ409575.1 

Corynebacterium diphtheriae strain 

CD450 16S ribosomal RNA gene, 

partial sequence 

206 206 73% 

FJ409574.1 

Corynebacterium diphtheriae strain 

CD449 16S ribosomal RNA gene, 

partial sequence 

206 206 73% 

FJ409573.1 

Corynebacterium diphtheriae strain 

CD448 16S ribosomal RNA gene, 

partial sequence 

206 206 73% 

FJ409572.1 

Corynebacterium diphtheriae strain 

CD443 16S ribosomal RNA gene, 

partial sequence 

206 206 73% 

CP003217.1 
Corynebacterium diphtheriae VA01, 

complete genome 
195 975 73% 

CP003215.1 
Corynebacterium diphtheriae HC04, 

complete genome 
195 975 73% 

CP003214.1 
Corynebacterium diphtheriae HC03, 

complete genome 
195 975 73% 

Table 1: Blast Similarity Search Results fo H1 :Similarity  to  Corynebacterium diphtheriae strain CD450 by 16S ribosomal 

rRNAgene, partial sequence. 

http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1717%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SZ6D4FV701S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1717%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SZ6D4FV701S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1717%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SZ6D4FV701S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1717%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SZ6D4FV701S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1717%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SZ6D4FV701S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1717%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=SZ6D4FV701S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://www.ncbi.nlm.nih.gov/nucleotide/212292499?report=genbank&log$=nucltop&blast_rank=1&RID=SZ6D4FV701S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#212292499
http://www.ncbi.nlm.nih.gov/nucleotide/212292498?report=genbank&log$=nucltop&blast_rank=2&RID=SZ6D4FV701S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#212292498
http://www.ncbi.nlm.nih.gov/nucleotide/212292497?report=genbank&log$=nucltop&blast_rank=3&RID=SZ6D4FV701S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#212292497
http://www.ncbi.nlm.nih.gov/nucleotide/212292496?report=genbank&log$=nucltop&blast_rank=4&RID=SZ6D4FV701S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#212292496
http://www.ncbi.nlm.nih.gov/nucleotide/372118535?report=genbank&log$=nucltop&blast_rank=5&RID=SZ6D4FV701S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#372118535
http://www.ncbi.nlm.nih.gov/nucleotide/372113935?report=genbank&log$=nucltop&blast_rank=6&RID=SZ6D4FV701S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#372113935
http://www.ncbi.nlm.nih.gov/nucleotide/372111672?report=genbank&log$=nucltop&blast_rank=7&RID=SZ6D4FV701S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#372111672


International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               212 

ISSN 2250-3153  

www.ijsrp.org 

min0.5 1 1.5 2 2.5 3 3.5 4

pA

60

80

100

120

140

 FID1 A,  (E12330.416\A0060003.D)

 0
.7

4
3

 0
.7

5
0

 1
.0

7
3

 1
.1

6
6

 1
.5

3
5

 1
.5

6
8

 1
.8

0
0

 1
.8

7
3

 1
.8

9
8

 1
.9

9
0

 2
.0

1
5

 2
.0

7
1

 2
.0

9
3

 2
.1

9
1

 2
.2

8
0

 2
.3

0
8

 2
.3

6
6

 2
.3

9
0

 2
.4

4
6

 2
.5

1
8

 2
.5

4
9

 2
.5

8
4

 2
.6

1
2

 2
.6

3
5

 2
.6

4
9

 2
.6

8
2

 2
.7

0
0

 2
.7

2
6

 2
.7

8
3

 2
.7

9
9

 2
.8

2
9

 2
.8

4
3

 2
.8

5
7

 2
.8

7
3

 2
.8

9
7

 2
.9

2
8

 2
.9

5
3

 2
.9

8
6

 3
.0

1
2

 3
.0

8
5

 3
.1

4
5

 3
.1

6
8

 3
.2

1
2

 3
.2

2
6

 3
.2

6
0

 3
.2

7
6

 3
.3

2
4

 3
.3

9
1

 3
.4

6
8

 3
.5

1
7

 3
.5

3
9

 3
.5

6
4

 3
.5

8
0

 3
.6

3
1

 3
.6

9
0

 3
.7

6
7

 3
.7

9
9

 3
.8

5
1

 3
.8

6
7

 3
.8

8
3

 3
.9

0
0

 3
.9

3
2

 4
.0

0
3

 4
.1

3
2

 4
.1

8
0

 4
.2

2
4

 
 

Library Sim Index Entry Name 

RTSBA6  6.00 0.596 Corynebacterium diphtheriae 

Figure 1: Chromatogram of bacterial sample H1 showing the fatty acid peaks through Agilent GC 6850. 

 

Accession Description 
Max 

score 

Total 

score 

Max 

ident 

JN791392.1 
Virgibacillus pantothenticus strain OL03 

16S ribosomal RNA gene, partial sequence 
1483 1483 88% 

AB617570.1 
Virgibacillus pantothenticus gene for 16S 

rRNA, partial sequence, isolate: T8-4T 
1483 1483 88% 

AB305195.1 
Virgibacillus pantothenticus gene for 16S 

rRNA, partial sequence 
1483 1483 88% 

AB196352.1 
Virgibacillus pantothenticus gene for 16S 

rRNA, partial sequence, strain:PS11 
1483 1483 88% 

AB681789.1 

Virgibacillus pantothenticus gene for 16S 

rRNA, partial sequence, strain: NBRC 

102447 

1456 1456 88% 

AB489108.1 
Virgibacillus pantothenticus gene for 16S 

rRNA, partial sequence 
1456 1456 88% 

AB039331.1 
Virgibacillus pantothenticus gene for 16S 

rRNA, strain:M1-4 
1447 1447 88% 

 

Table2: Blast Similarity Search Results for H2:Similarity to   Virgibacillus pantothenticus   16S ribosomal RNA gene, partial 

sequence 

http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1473%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=RZHE48RB01N&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1473%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=RZHE48RB01N&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1473%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=RZHE48RB01N&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1473%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=RZHE48RB01N&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1473%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=RZHE48RB01N&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1473%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=RZHE48RB01N&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://www.ncbi.nlm.nih.gov/nucleotide/355399000?report=genbank&log$=nucltop&blast_rank=1&RID=RZHE48RB01N
http://blast.ncbi.nlm.nih.gov/Blast.cgi#355399000
http://www.ncbi.nlm.nih.gov/nucleotide/328497360?report=genbank&log$=nucltop&blast_rank=2&RID=RZHE48RB01N
http://blast.ncbi.nlm.nih.gov/Blast.cgi#328497360
http://www.ncbi.nlm.nih.gov/nucleotide/148536905?report=genbank&log$=nucltop&blast_rank=3&RID=RZHE48RB01N
http://blast.ncbi.nlm.nih.gov/Blast.cgi#148536905
http://www.ncbi.nlm.nih.gov/nucleotide/78000256?report=genbank&log$=nucltop&blast_rank=4&RID=RZHE48RB01N
http://blast.ncbi.nlm.nih.gov/Blast.cgi#78000256
http://www.ncbi.nlm.nih.gov/nucleotide/359805511?report=genbank&log$=nucltop&blast_rank=5&RID=RZHE48RB01N
http://blast.ncbi.nlm.nih.gov/Blast.cgi#359805511
http://www.ncbi.nlm.nih.gov/nucleotide/224548856?report=genbank&log$=nucltop&blast_rank=6&RID=RZHE48RB01N
http://blast.ncbi.nlm.nih.gov/Blast.cgi#224548856
http://www.ncbi.nlm.nih.gov/nucleotide/9955905?report=genbank&log$=nucltop&blast_rank=7&RID=RZHE48RB01N
http://blast.ncbi.nlm.nih.gov/Blast.cgi#9955905
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Library Sim Index Entry Name 

RTSBA6 6.00 0.698 Virgibacillus pantothenticus   

Figure 2: Chromatogram of bacterial sample H2 showing the fatty acid peaks through Agilent GC 6850. 

      

   

 

 

Accession Description 
Max 

score  

Total 

score  

Max 

ident  

JQ693811.1 

Bacillus atrophaeus strain BF 3fF 16S 

ribosomal RNA gene, partial sequence 
473 2196 100% 

JN824998.1 

Bacillus atrophaeus strain ZaK 16S 

ribosomal RNA gene, partial sequence 
473 1604 100% 

AB681057.1 

Bacillus atrophaeus gene for 16S rRNA, 

partial sequence, strain: NBRC 16183 
473 2196 100% 

AB680855.1 

Bacillus atrophaeus gene for 16S rRNA, 

partial sequence, strain: NBRC 15407 
473 2202 100% 

AB680488.1 

Bacillus atrophaeus gene for 16S rRNA, 

partial sequence, strain: NBRC 13721 

>dbj|AB680560.1| Bacillus atrophaeus 

gene for 16S rRNA, partial sequence, 

strain: NBRC 14117 

473 2196 100% 

HM744708.1 

Bacillus atrophaeus strain LLS-M3-4 16S 

ribosomal RNA gene, partial sequence 
473 2191 100% 

JF411316.1 

Bacillus atrophaeus strain KM40 16S 

ribosomal RNA gene, partial sequence 
473 2196 100% 

Table 3: Blast Similarity Search Results for H3:Similarity to   Bacillus atrophaeus strain BF 3fF 16S ribosomal RNA gene, 

partial sequence 

 

 

http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1452%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9S5SSRY01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1452%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9S5SSRY01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1452%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9S5SSRY01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1452%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9S5SSRY01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1452%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9S5SSRY01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=(txid1452%20%5bORGN%5d)%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9S5SSRY01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://www.ncbi.nlm.nih.gov/nucleotide/384236281?report=genbank&log$=nucltop&blast_rank=1&RID=V9S5SSRY01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#384236281
http://www.ncbi.nlm.nih.gov/nucleotide/373427922?report=genbank&log$=nucltop&blast_rank=2&RID=V9S5SSRY01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#373427922
http://www.ncbi.nlm.nih.gov/nucleotide/359804335?report=genbank&log$=nucltop&blast_rank=3&RID=V9S5SSRY01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#359804335
http://www.ncbi.nlm.nih.gov/nucleotide/359803906?report=genbank&log$=nucltop&blast_rank=4&RID=V9S5SSRY01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#359803906
http://www.ncbi.nlm.nih.gov/nucleotide/359803340?report=genbank&log$=nucltop&blast_rank=5&RID=V9S5SSRY01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#359803340
http://www.ncbi.nlm.nih.gov/nucleotide/304557275?report=genbank&log$=nucltop&blast_rank=8&RID=V9S5SSRY01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#304557275
http://www.ncbi.nlm.nih.gov/nucleotide/338843364?report=genbank&log$=nucltop&blast_rank=9&RID=V9S5SSRY01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#338843364
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Figure 3: Chromatogram of bacterial sample H3 showing the fatty acid peaks through Agilent GC 6850. 

 

Library Sim Index Entry Name 

RTSBA6 6.00 0.776 Bacillus atrophaeus  

 

 

    
  

Accession Description 
Max 

score  

Total 

score  

Max 

ident  

GU397379.1 

Idiomarina zobellii strain G5B 16S 

ribosomal RNA gene, partial sequence 
592 2631 100% 

AB619724.2 

Idiomarina sp. TPS4-2 gene for 16S 

ribosomal RNA, partial sequence, strain: 

TPS4-2 

588 3582 100% 

EU440964.1 

Idiomarina seosinensis strain PR58-8 16S 

ribosomal RNA gene, partial sequence 
588 3617 100% 

EU305725.1 

Idiomarina sp. TBZ1 16S ribosomal RNA 

gene, partial sequence 
588 3663 100% 

DQ985042.1 

Idiomarina sp. JL974 16S ribosomal RNA 

gene, partial sequence 
588 3582 100% 

DQ235548.1 

Bacterium ABKPF4 16S ribosomal RNA 

gene, partial sequence 
588 3542 99% 

AY553079.1 

Idiomarina loihiensis strain GSP37 16S 

ribosomal RNA gene, partial sequence 
588 3511 100% 

 

Table 4: Blast Similarity Search Results for H4:Similarity to   Idiomarina zobellii strain G5B 16S ribosomal RNA gene, partial 

sequence 

http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=all%20%5bfilter%5d%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9PSTBNG01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=all%20%5bfilter%5d%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9PSTBNG01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=1&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=all%20%5bfilter%5d%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9PSTBNG01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=all%20%5bfilter%5d%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9PSTBNG01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=2&HSP_SORT=1#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=all%20%5bfilter%5d%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9PSTBNG01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&ALIGNMENTS=100&ALIGNMENT_VIEW=Pairwise&DATABASE_SORT=0&DESCRIPTIONS=100&ENTREZ_QUERY=all%20%5bfilter%5d%20NOT(environmental%20samples%5bfilter%5d%20OR%20metagenomes%5borgn%5d)&FIRST_QUERY_NUM=0&FORMAT_OBJECT=Alignment&FORMAT_PAGE_TARGET=&FORMAT_TYPE=HTML&GET_SEQUENCE=yes&I_THRESH=&MASK_CHAR=2&MASK_COLOR=1&NEW_VIEW=yes&NUM_OVERVIEW=100&OLD_BLAST=false&PAGE=MegaBlast&QUERY_INDEX=0&QUERY_NUMBER=0&RESULTS_PAGE_TARGET=&RID=V9PSTBNG01S&SHOW_LINKOUT=yes&SHOW_OVERVIEW=yes&STEP_NUMBER=&DISPLAY_SORT=3&HSP_SORT=3#sort_mark
http://www.ncbi.nlm.nih.gov/nucleotide/288806145?report=genbank&log$=nucltop&blast_rank=1&RID=V9PSTBNG01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#288806145
http://www.ncbi.nlm.nih.gov/nucleotide/353249886?report=genbank&log$=nucltop&blast_rank=2&RID=V9PSTBNG01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#353249886
http://www.ncbi.nlm.nih.gov/nucleotide/167508017?report=genbank&log$=nucltop&blast_rank=3&RID=V9PSTBNG01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#167508017
http://www.ncbi.nlm.nih.gov/nucleotide/164415596?report=genbank&log$=nucltop&blast_rank=4&RID=V9PSTBNG01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#164415596
http://www.ncbi.nlm.nih.gov/nucleotide/118577850?report=genbank&log$=nucltop&blast_rank=5&RID=V9PSTBNG01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#118577850
http://www.ncbi.nlm.nih.gov/nucleotide/78057621?report=genbank&log$=nucltop&blast_rank=6&RID=V9PSTBNG01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#78057621
http://www.ncbi.nlm.nih.gov/nucleotide/47834633?report=genbank&log$=nucltop&blast_rank=7&RID=V9PSTBNG01S
http://blast.ncbi.nlm.nih.gov/Blast.cgi#47834633
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Figure 4 : Chromatogram of bacterial sample H4showing the fatty acid peaks through Agilent GC 6850. 

 

No matches found in RTBSA6 6.0 Library 

 

ACKNOWLEDGMENT 

We are thankful to  Dr Sameer Damare  Scientist, NIO, Goa  and 

Royal life science laboratory  , Secunderabad India for the 

support and guidance. 

 

REFERENCES 

[1] Thompson  I P ,  Bailey  M J,  Lilley  A K(.1999) Characterizing 
Microorganisms in the Environment by Fatty Acid Analysis.Environmental 
Monitoring of Bacteria  .Series: Methods in Biotechnology  .12: 201-220  . 

[2] Akagawa-Matsushita M.,   Itoh T ,Katayama Y,   Kuraishi  H ,K.Yamasato. 
K. (1992). Isoprenoid quinine composition of some marineAlteromonas, 
Marinomonas, Deleya,Pseudomonas and Shewanella species.J. Gen. 
Microbiol. 138:2275–2281. 

[3]  TangY W ,   Ellis N M,   Hopkins  M K,   Smith,  DH,   Dodge  D E  ,  
Persing D H.  1998 DecemberComparison of Phenotypic and Genotypic 
Techniques for Identification of Unusual Aerobic Pathogenic Gram-
Negative Bacilli; Clin Microbiol. 36(12): 3674–3679. 

[4] Macrae  A.(2000).The Use Of 16s rDNA Methods In Soil Microbial 
Ecology .Brazilian Journal Of Microbiology (2000) 31:77-82 

[5]  Janda  J M  , Abbott  S L.(2007). 16S rRNA Gene Sequencing for Bacterial 
Identification in the Diagnostic Laboratory: Pluses, Perils, and Pitfalls. J 
Clin Microbiol. 2007 September; 45(9): 2761–2764.  

[6] Patel J B( 2001). 16S rRNA gene sequencing for bacterial pathogen 
identification in the clinical laboratory. Mol Diagn. 6(4):313-21 

[7] Chookietwattana K(2003) Diversity of halophilic bacteria in salineSoil at 
nong bo reservoir, mahasarakham  Province, Thailand-Thesis     
Environmental Biology Suranaree University of Technology     ISBN 974-
283-006-1. 

[8] Goodfellow, M., and D. E. Minnikin.(1985). Introduction 
tochemosystematics, pIn M. Goodfellow and D. E. Minnikin (ed.), 
Chemicalmethodsin bacterial systematics.Academic Press Ltd., London. 1–
16. 

[9]  Komagata, K., and K. Suzuki (1987)Lipid and cell-wall analysis in 
bacterialsystematic. Methods Microbiol. 19 161–207) 

[10] Kaneda, T. (1977). Fatty acids in the genus Bacillus: an exampleof 
branched-chain preference. Bacteriol. Rev. 41:391-418. 

[11] Lechevalier, M. P. (1977). Lipids in bacterial taxonomy-a taxonomist's 
view. Crit. Rev. Microbiol. 5:109-210 

[12] Wilkinson, S. G. (1988). Gram-negative bacteria, p. 299-488. In C. 
Ratledge and S. G. Wilkinson (ed.), Microbial lipids, vol. 1. Academic 
Press, Inc., New York.) 

[13] Leonard R. B., J. Mayer, M. Sasser, M.L. Woods, B. R. Mooney,B G 
Brinton, P. L. Newcomb-Gayman, And K C Carroll. (1995).Comparison Of 
Midi Sherlock System And Pulsed-Field Gelelectrophoresis In 
Characterizing Strains Of Methicillin-Resistantstaphylococcus Aureus From 
A Recent Hospital Outbreak. J Clinmicrobiol. 33:10 . 

[14] Osterhout G J, Shull V H, Dick J D.(1991), Identification Of Clinical 
Isolates Of Gram-Negative Nonfermentative Bacteria By An Automated 
Cellular Fatty Acid Identification System. J Clin Microbiol.  ;29:1822–
1830. 

[15] Sasser M (2001). Identification Of Bacteria By Gas Chromatography Of 
Cellular Fatty Acids. MIDI Technical Note # 101. 

[16] Litchfield CD, Gillevet MP (2002). Microbial diversity and complexity in 
hypersaline environments: A preliminary assessment. Ind. 
Microbiol.Biotechnol. 28:48-55. 

[17] Abel K, de Schmertzing H, Peterson J I.(1963) Classification of 
microorganisms by analysis of chemical composition. I. Feasibility of 
utilizing gas chromatography. J Bacteriol.;85:1039–1044.. 

[18] Toshi K.(1991)Iso- And Anteiso-Fatty Acids In Bacteria: Biosynthesis 
function, And Taxonomic Significance .Microbiological Reviews 
.55(2):288-302   

[19] Pabba  S K, Burra Samatha B,  Ram Prasad  M,  Nidadavolu  S H ,  Singara 
Chary  M A.(2011).Fame Fingerprints For Identification Of Marine Red 
PigmentedBacteria Isolated From Nellore Costal Region Of Andhra 
Pradesh. Journal Of Recent Advances In Applied Sciences (Jraas) .26:37-
42. 

[20] Guvenk,   Demircia,  Mutlu MB,   Korcan S E(2010).Phenotypic 
Characterization Of Halophilic Bacteria Isolated From Çamalti Saltern In 
Turkey .Electronic Journal Of Biotechnology .1(2): 11-21.   

[21] Roohi  A,  Ahmed I, Muhammad I, and Muhammad J.(2012).   Preliminary 
isolation and characterization of halotolerant and Halophilic bacteria from 
salt mines of karak, Pakistan. Pak. J. Bot. 44: 365-370. 

[22] Saito, K. (1960). Chromatographic Studies On Bacterial Fatty Acids. J. 
Biochem. 47:699-709.      

 

AUTHORS 

First Author – Vaishali V Surve ,  Department of 

Biotechnology, Vivekanand college Aurangabad ,Maharashtra 

431001 India. E-mail id-  vaishalisurvemahajan@gmail.com 

mailto:vaishalisurvemahajan@gmail.com


International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               216 

ISSN 2250-3153  

www.ijsrp.org 

Second Author – Dr.(Mrs)Meena U Patil, ,Professer,  

Department of Zoology, Dr.BAMU  Aurangabad ,Maharashtra 

431001.India.E-mail-Patil4590@yahoo.co.in 

Third Author – Dr. (Smt.) S.M. Dharmadhikari, Govt. Institute 

of Science, Nipat Niranjan Road, Aurangabad. Maharashtra 

431001 

 

Correspondence Author – Miss Vaishali V Surve ,  Department 

of Biotechnology, Vivekanand college Aurangabad ,Maharashtra 

431001  India . E-mail id- vaishalisurvemahajan@gmail.com  

Mob: 91 9226858066  

mailto:E-mail-Patil4590@yahoo.co.in
mailto:vaishalisurvemahajan@gmail.com


International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               217 

ISSN 2250-3153  

www.ijsrp.org 

Comparison of Conventional and Fuzzy P/PI/PD/PID 

Controller for Higher Order Non Linear Plant with High 

Dead Time 

Preeti, Dr. Narendra Singh Beniwal 

 
Electronics & Communication, BIET Jhansi 

 
    Abstract- Several industrial processes have the “dead-time 

effect ” produced due to measurement delay or due to the 

approximation of higher order dynamics of the process by a 

simple transfer function model. This delay causes the 

unstabilty of the whole system. In this paper the designing of 

Fuzzy controller is done for the system having higher order 

and high dead time. Performance table shows the affects of 

the proposed Fuzzy Logic Controllers as compared to the ZN 

tuned Conventional Controllers. 

 

    Index Terms- PID controller, Zeigler-Nichols tuning, 

Fuzzy logic controller, High Dead time, tuning, simulation 

 

I. INTRODUCTION 

onventional PID controllers have been a wide range of 

use in industry because of its simple structure and 

acceptable performance. This controller deals with both time 

response and frequency response improvements if they are 

properly tuned. But as the demands increases to control the 

different systems in industries, performance of conventional 

controllers are tend to degrade. Now systems are getting 

complicated day by day introducing higher order plants 

which increases the dead time so resulting the unstabilty in 

the systems.There is drastic change in the performance of 

controllers with the introduction of Fuzzy systems and so the 

Fuzzy controllers (P, PI, PD, and PID) has been designed and 

tuned for third order system with such a high dead time 

which is difficult to control by the use of conventional 

controllers. FLC has been widely used for nonlinear, high 

order & high dead time plants. This paper has two main 

considerations. Firstly, a PID controller has been designed 

for nonlinear unstable third order with high delay system 

using Zeigler Nichols tuning method (De Paor & O‟Malley, 

1989; 

           Venkatashankar & Chidambaram, 1994; Ho & Xu, 

1998), & its performance is analysed. Secondly, for the same 

system a FLC is designed with five membership functions, 

then its performance is analysed and compared with the 

conventional one. The parameters which are to b compared, 

taken here are peak overshoot(MP), Rise time(TR) & Settling 

time(TS).. 

 

II. GENERALISED FORM OF CONVENTIONAL 

CONTROLLER 
        A PID controller is designated by: G(s) = P+I+D 

 

4.1 KP  + KI/s + KDs -------------- (1)  

 

4.2 KP (1+ 1/ TI/s + TDs) ---------- (2)  

 

        Where KP = proportional gain, KI = integration 

coefficient, KD = derivative coefficient. 

 

TI = integral action, TD  = derivative action. 

 

        For the best performance of the system, there is need of 

adjusting these three parameters which is more difficult & 

time consuming. 

 

III. DESIGNING OF CONVENTIONAL PID 

CONTROLLER 
        For the higher order and high delay time system with 

transfer function 

    

− 

 

     

 = 

(  +   ) 

 
∗  

    

     

 

         PID controller family is being designed. Fig1 shows 

the simulink model of the conventional controller and plant 

with the unity feedback. 

C  
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Figure 1: Conventional P, PI, PD and PID Controllers 
 

         Tuning of conventional controller has been done by the 

Ziegler–Nichols Method, which is used in mostly all the 

Industrial PID Tuning. 

 

Table I: Ziegler–Nichols Method 
 

Controller Kp Ki Kd 
    

P 0.5*Ku -- -- 

PI 0.455*Ku 0.545*Ku/Pu -- 

PD 0.71*Ku -- 0.15*Pu 

PID 0.588*Ku 1.17*Ku/Pu Ku*Pu/13.6 

 

         Ku and Pu are Ziegler-Nichols parameters, can be 

calculated for plant by inserting the plant in setup with a step 

input and gain K and tuning the gain K up to which the plant 

output is sustained oscillations. At that time Gain K will be 

equal to Ku and Pu will be time difference between two 

consecutive peaks. 

 

IV. DESIGNING OF FUZZY LOGIC CONTROLLER 

(FLC) 

        For the same plant, simulink model of only PID fuzzy 

controller with unity feedback is shown in fig2. In this 

paper for the 2-input FLC, 5 membership functions for each 

input (error & change in error) & outputs are used. Fuzzy 

PI+PD Controller have been designed with Fuzzy PI and 

Fuzzy PD by adding the outputs of the PI and PD controller. 

It has two inputs Error (E) and change in Error (CE) with 

Gains GE, GE1 and GCE, GCE1 and an output U with Gain 

GCU, GU. The controller has been used as feedback 

controller. To design the fuzzy PID controller first rule base 

has been created in FIS Editor and the controller has been 

used as feedback controller. The controller has been tuned 

by „Hit and Trial Method‟ by tuning gains GE, GE1, GCE, 

GCE1, GCU, GCU1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Simulink model of PID fuzzy 

controller 
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Figure 3: Membership functions for the output parameter 

 

        Membership functions for the output parameter are shown 

in Fig3, here NB means Negative Big, NS means Negative 

Small, ZE means Zero and PB means Positive Big & PS means 

Positive Small. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Response of Conventional controller 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Response of Fuzzy controller 

V.  RESULT 

Table 1: Performance table of Conventional PID controller’s 

family 

Controller   (sec) (sec)  

 (sec) (%)    

Type 

  2% 5%  

     

P 24 28.7 77 --  

PI 22.5 73.2 132 --  

PD 19.5 59.8 129 --  

PID 19.5 HIGH HIGH HIGH  

 

 

Table 2: Performance table of Fuzzy PID Controller’s Family 

Controller   (sec) (sec)  

 (sec) (%)    

Type 

  2% 5%  

     

FP 28 18.5 97 87  

FPI 135 40.37 -- 466  

FPD 38 10.96 84 --  

FPID 38 31 129 --  

 

VI. CONCLUSION 

        This paper shows the designing & performance of 

conventional & Fuzzy logic P,PI,PD,PID controller for higher 

order with high delay time nonlinear plant. Simulation results 

using MATLAB/SIMULINK are discussed for ZN tuned PID 

controller & the Fuzzy logic controller. The PD Fuzzy logic 

controller gives low value of overshoot & smaller settling time 

than ZN technique which gives the high overshoot & settling 

time. The simulation results confirms that the PD Fuzzy Logic 

controller with simple design for the higher order & high delay 

time gives the better performance in case of stability comparing 

with the ZN tuned P,PI,PD PID controllers. 
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MOULT: A Methodology for the Refinement of Virtual 

Machines 

Padma Priya K and Reddy Sagar A.C. 

 
    Abstract- “Smart” archetypes and expert systems have 

garnered profound interest from both analysts and 

steganographers in the last several years. After years of 

compelling research into wide- area networks, we confirm the 

visualization of object-oriented languages, which embodies the 

private principles of complexity theory. In order to fix this 

obstacle, we propose a system for the look aside buffer 

(MOULT), which we use to disconfirm that the little-known 

“smart”   algorithm for the synthesis of hierarchical databases 

that would make improving cache coherence a real possibility by 

X. Li runs in Θ(n!) time. 

 

    Index Terms- Virtualization, Neumann machines, 

stenography. 

 

I. INTRODUCTION 

n recent years, much research has been devoted to the 

emulation of the Ethernet; nevertheless, few have refined the 

typical unification of wide- area networks and B-trees. However, 

a compelling obstacle in cryptography is the evaluation of XML. 

We view software engineering as following a cycle of four 

phases: evaluation, management, simulation, and location. 

Clearly, the            improvement of von Neumann machines and 

multicast frameworks are always at odds with the simulation of 

online algorithms. 

          In order to overcome this challenge, we de- scribe new 

client-server information (MOULT), showing that the foremost 

“smart” algorithm for the emulation of Byzantine fault tolerance 

by B. Harris et al. is NP-complete. The basic tenet of this 

approach is the refinement of wide-area net- works. Furthermore, 

although conventional wisdom states that this problem is 

generally solved by the emulation of Markov models, we believe 

that a different solution is necessary. Existing amphibious and 

pseudorandom methods use robots to refine client-server 

modalities. Thusly, we disprove that the much-touted pervasive 

algorithm for the development of the Internet by Thomas [1] runs 

in Ω(2n ) time. 

         Our contributions are twofold. We verify that although the 

infamous distributed algorithm for the development of DNS by 

Zhou et al. [1] follows a Zipf-like distribution, the little-known 

symbiotic algorithm for the key unification of von Neumann 

machines and 802.11b by Smith et al. is in Co-NP [2]. Second, 

we concentrate our efforts on showing that the foremost wireless 

algorithm for the visualization of DHCP by I. Gupta is optimal. 

Of course, this is not always the case. 

         The rest of the paper proceeds as follows. We motivate the 

need for IPv6. Continuing with this rationale, we show the 

understanding of superblocks.  We validate the visualization of 

forward-error correction. Continuing with this rationale, to 

achieve this objective, we intro- duce a perfect tool for 

improving semaphores (MOULT), disconfirming that the famous 

empathic algorithm for the refinement of erasure coding by 

Stephen Cook et al. is in Co-NP. Ultimately, we conclude. 

 

 
Figure 1: Our heuristic’s unstable management. 

 

II. MODEL 

        Our research is principled. We show new signed 

configurations in Figure 1. Although this finding is always a 

compelling mission, it fell in line with our expectations. Any 

unproven improvement of public-private key pairs will clearly 

require that systems and consistent hashing are largely in- 

compatible; our heuristic is no different. This is a robust property 

of our framework. Thus, the design that MOULT uses is feasible. 

We show the architectural layout used by MOULT in Figure 1. 

We executed a day-long trace demonstrating that our architecture 

is not feasible. Although information theorists always assume the 

exact opposite, our application depends on this property for 

correct behavior. See our previous technical report [1] for details. 

Our solution relies on the structured frame- work outlined in the 

recent infamous work by Kristen Nygaard et al. in the field of 

steganogra phy. Further, we consider a method consisting of n 

write-back caches. We show an omniscient tool for harnessing 

DHCP in Figure 1. We use our previously developed results as a 

basis for all of these assumptions. While steganographers usually 

hypothesize the exact opposite, our heuristic depends on this 

property for correct behavior. 

 

III. IMPLEMENTATION 

       Our implementation of MOULT is secure, omniscient, and 

knowledge-based. While we have not yet optimized for 

I 
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performance, this should be simple once we finish designing the 

centralized logging facility. Furthermore, the collection of shell 

scripts contains about 239 semi-colons of Lisp. Although we 

have not yet optimized for usability, this should be simple once 

we finish optimizing the client-side library. Electrical engineers 

have complete control over the hacked operating system, which 

of course is necessary so that red-black trees and RPCs can 

cooperate to realize this goal. 

 

IV. RESULTS AND ANALYSIS 

        Evaluating complex systems is difficult. We desire to prove 

that our ideas have merit, despite their costs in complexity. Our 

overall evaluation approach seeks to prove three hypotheses: (1) 

that Moore’s Law has actually shown duplicated effective 

throughput over time; (2) that superblocks have actually shown 

degraded effective throughput over time; and finally (3) that 

throughput is a good way to measure effective sampling rate. 

Only with the benefit of our system’s cacheable software 

architecture might we optimize for security at the cost of security 

constraints. We hope that this section sheds light on the work of 

Soviet algorithmist Niklaus Wirth. 

 

 
Figure 2: The average hit ratio of MOULT, com- pared with 

the other algorithms. 

 

4.1 Hardware and Software Configuration 

        A well-tuned network setup holds the key to an useful 

evaluation methodology. We performed a simulation on the 

NSA’s network to disprove the collectively scalable behavior of 

parallel symmetries. We added 7MB/s of Wi-Fi throughput to 

our system to consider the effective ROM speed of DARPA’s 

millennium tested. We removed more RAM from our 

cooperative cluster to prove the work of Japanese physicist 

Roger Needham. Third, electrical engineers removed more RAM 

from our mobile telephones. 

          MOULT does not run on a commodity operating system 

but instead requires a mutually hacked version of Mach Version 

9.8, Service Pack 2. we implemented our consistent hashing 

server in embedded C++, augmented with independently 

replicated extensions [3]. We implemented our model checking 

server in embedded Simula-67, augmented with independently 

replicated extensions. Next, Next, all software components were 

hand assembled using GCC 6d with the help of John McCarthy’s 

libraries for extremely enabling Motorola bag telephones. We 

made all of our software is available under a GPL Version 2 

license. 

 
Figure 3: Note that hit ratio grows as energy de- creases – a 

phenomenon worth studying in its own right. Even though it 

at first glance seems unexpected, it fell in line with our 

expectations. 

 

4.2: Dogfooding Our System 

         Our hardware and software modifications prove that 

emulating our system is one thing, but deploying it in a 

controlled environment is a completely different story. With 

these considerations in mind, we ran four novel experiments: (1) 

we asked (and answered) what would happen if in- dependently 

random information retrieval systems were used instead of active 

networks; (2) we deployed 77 Atari 2600s across the under- 

water network, and tested our online algorithms accordingly; (3) 

we deployed 09 Apple ][es across the sensor-net network, and 

tested our linked lists accordingly; and (4) we measured floppy 

disk space as a function of tape drive speed on an Atari 2600. all 

of these experiments completed without WAN congestion or 

paging. 

 

 
Figure 4: The expected popularity of extreme programming 

of our heuristic, compared with the other algorithms. 
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         Now for the climactic analysis of experiments (3) and (4) 

enumerated above. The key to Figure 2 is closing the feedback 

loop; Figure 2 shows how MOULT’s effective optical drive 

speed does not converge otherwise. Of course, all sensitive data 

was anonymized during our courseware simulation. Such a claim 

might seem perverse but is derived from known results. 

Furthermore, the key to Figure 3 is closing the feedback loop; 

Figure 4 shows how MOULT’s instruction rate does not 

converge otherwise. 

          We have seen one type of behavior in Figures 3 and 4; our 

other experiments (shown in Figure 3) paint a different picture. 

These block size observations contrast to those seen in earlier 

work [4], such as J. Ullman’s seminal treatise on vacuum tubes 

and observed flash-memory through- put. Further, the curve in 

Figure 4 should look familiar; it is better known as f∗(n) = log n. 

We scarcely anticipated how inaccurate our results were in this 

phase of the evaluation. 

        Lastly, we discuss experiments (1) and (3) enumerated 

above [5]. We scarcely anticipated how accurate our results were 

in this phase of the evaluation methodology [6].  Next, error 

bars have been elided, since most of our data points fell outside 

of 26 standard deviations from ob- served means. Note the heavy 

tail on the CDF in Figure 2, exhibiting improved seek time. 

 

V. RELATED WORK 

        While we know of no other studies on link-level 

acknowledgements, several efforts have been made to explore 

the look aside buffer [7].  On the other hand, the complexity of 

their solution grows exponentially assigned modalities grow. On 

a similar note, Robert T. Morrison motivated several random 

approaches [8], and re- ported that they have tremendous effect 

on de- centralized archetypes. In this position paper, we solved 

all of the grand challenges inherent in the prior work. Along 

these same lines, re- cent work by Sato et al. suggests an 

algorithm for preventing the simulation of journaling file 

systems, but does not offer an implementation [9, 1]. Instead of 

analyzing von Neumann machines [10], we answer this problem 

simply by enabling the study of Moore’s Law. Our methodology 

also synthesizes replicated models, but with- out all the 

unnecessary complexity. An analysis of superblocks proposed by 

H. Abhishek et al. fails to address several key issues that our 

heuristic does surmount. We plan to adopt many of the ideas 

from this prior work in future versions of our framework. 

          We now compare our approach to prior se- cure 

configurations approaches [10, 11]. Next, a novel system for the 

visualization of linked lists [12, 13, 14] proposed by C. 

Maruyama fails to address several key issues that our framework 

does surmount. Further, the foremost application by Nehru and 

Shastri [15] does not synthe- size I/O automata as well as our 

solution [7]. Finally, note that MOULT is copied from the 

evaluation of online algorithms; obviously, our algorithm runs in 

Ω(log √n) time [16, 17]. We believe there is room for both 

schools of thought within the field of stochastic programming 

lan- guages. 

 

VI. CONCLUSION 

        Here we constructed MOULT, new game- theoretic 

technology. Next, one potentially improbable disadvantage of 

our heuristic is that it will not able to provide peer-to-peer 

configurations; we plan to address this in future work. We 

validated that neural networks and IPv7 can connect to achieve 

this intent. Along these same lines, our method has set a 

precedent for permutable methodologies, and we expect that 

systems engineers will visualize our solution for years to come. 

The analysis of public-private key pairs is more private than 

ever, and MOULT helps leading analysts do just that. 
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    Abstract- Lakes are sometimes subjected to wastewater 

discharges originating from different sources. Chemicals such as 

nitrogen, phosphorus and carbon in certain concentrations might 

distort and disrupt aquatic ecosystems. The purpose of this study 

is to assess water quality of Sawanga (Vithoba) lake. Sawanga 

Lake is located in district Amravati Maharashtra. This study 

began in Feb 2011 and was carried out for 12 months by taking 

monthly water samples from five different stations of the lake. 

Water quality parameters like pH, Temperature, Total dissolved 

solids, Total Alkalinity, Total hardness, Phosphorus, Nitrate, 

Turbidity, Fluoride, chloride, Dissolved Oxygen, Ammonia, Iron, 

Turbidity and Conductivity analysis were done.  This study 

indicates that Sawanga Lake has not reached the polluted stage 

yet. 

 

    Index Terms- Water Quality, Sawanga ( Vithoba ) lake, status 

of ecosystem 

 

I. INTRODUCTION 

ater quality degradation by various sources becomes an 

important issue around the world. Lakes and surface water 

reservoirs are the planet’s most important freshwater resources 

and provide innumerable benefits. They are used for domestic 

and irrigation purposes, and provide ecosystems for aquatic life 

especially fish, thereby functioning as a source of essential 

protein, and for significant elements of the world’s biological 

diversity. They have important social and economic benefits as a 

result of tourism and recreation, and are culturally and 

aesthetically important for people throughout the world (Arain e 

tal, 2008). They also play an equally important role in flood 

control. Hydrological condition of lake water affects the 

aquaculture activities, decrease in fish productivity, and change 

in species composition of avifauna, eutrophication and overall 

loss of biodiversity that resulted in the degradation of Lake 

Ecosystem (Patra et al., 2010). So the present study was 

undertaken to assess the health of the ecosystem of Sawanga ( 

Vithoba)  Lake with special reference to physicochemical 

properties of  lake water . Pollution of water is measured by 

assessing the physiochemical parameters of water.  

        Sawanga Lake is situated at 20° 49' 0" N, 77° 53' 0" E, 23 

km east to Amravati, Maharashtra; set in hilly region with good 

forest cover. It is near Chandur-Rly town in Pohara-Malkhed 

Reserve Forest in Amravati district of Maharashtra state in India. 

The main water source of the Lake is Kholad River. At mean 

water level, the surface area is 6,717 km
2
, the height from 

riverbed is 19 m, the largest length of the Lake is 1,422 m and 

the volume is 481 m
3
. The Lake is constructed for irrigation 

purpose and was started to use in 1972.  

       The objective of the present study was to assess the 

ecosystem of Sawanga (Vithoba) Lake by estimating the various   

physicochemical parameters like pH, Temperature, Total 

dissolved solids, Total Alkalinity, Total hardness, Phosphorus, 

Nitrate, Turbidity, Fluoride, chloride, Dissolved Oxygen, 

Ammonia, Iron, Turbidity and Conductivity . This is the first 

record of such type of study from Sawanga Lake (Malkhed 

Talav). 

 

II. MATERIAL AND METHODS 

      2.1. Study Area: The total study area is comprised of 5 

sampling station covering five sectors of Sawanga Lake i.e. 

Eastern, Western, Northern, Southern and Central stations. Study 

was conducted from Feb 2011 to Jan 2012. Water sample from 

each station was collected in a week from various sites of five 

different stations from the lake.  

W  
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a) INDIA                 b) MAHARASHTRA                       c)   AMRAVATI 

 

Map 1.   a - Map of India showing Maharashtra. 

               b - Map of Maharashtra showing District Amravati. 

               c - Map of Amravati showing tahsil Chandur Railway. 

 

 

Map 2:  Sawang-Vithoba lake of tahsil Chandur-Railway . Five different stations are shown in the Map (Map is taken from Google 

earth). 

 

       2.2. Analysis of Water sample of lake: Samplings were 

done in the morning hours between 7 am – 10 am. During sample 

collection in the lake, necessary precautions were taken to collect 

water samples undisturbed.  Sampling bottles were washed with 

1 - 2% HCl a day before sampling day, were rinsed through 

distilled water and were dried in the drying oven (Boyd and 

Tucker, 1992). Water samples were taken from 10 cm depth from 

the surface of water by holding the bottles upward and 

immediately transferred to the laboratories for analyses. Oxygen, 

temperature and pH were measured directly at the field by means 

of digital instruments. Oxygen and temperature were measured 

by Deluxe Digital analysis kit, pH by pH meter. Other water 

quality parameters such as Total dissolved solids, Total 

Alkalinity, Total hardness, Phosphorus, Nitrate, Turbidity, 

Fluoride, chloride,  Ammonia, Iron, Turbidity and Conductivity 

analyses were done on the same day in the laboratory by using 

Standard Methods as Prescribed By APHA  (1985), Trivedy and 

Goel (1986), Kodarkar (1992). 

 

III. RESULT AND DISCUSSION 

       We assayed the water quality of Sawanga (Vithoba) Lake 

throughout the year from Feb. 2011- Jan 2012. We found 

following results. 

3.1 Temperature: 

       Water temperature ranged from a lowest of 16ºC in 

December to a highest of 28ºC in May over the year. It showed 

that Higher Temperature in summer and relatively lowers in 
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winter. Jayabhaye et al (2006), Salve and Hiware (2008), 

observed that during summer, water temperature was high due to 

low water level, high atmospheric temperature and clear 

atmosphere. Water temperature plays an important factor which 

influences the chemical and biochemical characteristics of the 

water body. Variation in the temperature of lake water 

throughout the year is illustrated in Figure no.1  

 

 

Fig 1. Variation in the temperature of water at five different stations of Sawanga( Vithoba) lake throughout the year. Y axis represents 

temperature in degree Celsius 

 

3.2. Conductivity: 

       Several factors influence the conductivity of water including 

temperature, ionic mobility and ionic valences. Conductivity 

measurement is an excellent indicator of TDS, which is a 

measure of salinity that affects the taste of potable water 

(Pradeep, 1998). Conductivity of water of Sawanga (VIthoba) 

lake was found to be increased from 0.38 mS/cm to 0.47 mS/cm. 

It is highest in the month of July and then it decreased gradually 

but there is no significant difference in the values. Station 4 

shows little high conductivity. Variation in the Conductivity of 

lake water throughout the year is illustrated in Figure no.2. 

 

 

 

Fig 2: Variation in the conductivity of water at five different stations of Sawaga( Vithoba) lake throughout the year. Y axis represents 

Conductivity in mS/cm 
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3.3. Turbidity:   
       Turbidity of water is caused by the presence of suspended 

matter such as clay, silts, finely divided organic and inorganic 

matter, plankton and other microscopic organisms. Silt gives the 

advantage that it checks light penetration in certain area of the 

Lake, including the inlets. All the five stations show different 

values for turbidity in all seasons. It has been seen that the 

highest turbidity is in station 2 all over the year. It may be 

associated with the cattle and human activities at this station. 

Turbidity is found to be highest in the month of July and August 

and this may be is due to sewage influx, flood etc. The sewage 

influx and setlable solids have a tremendous effect on the aquatic 

environment by increasing the turbidity which in turn decreases 

productivity and photosynthesis (Bartsch, 1960).Variation in the 

Turbidity of lake water throughout the year is illustrated in 

Figure no.3  

 

Fig 3:  Variation in the Turbidity of water at five different stations of Sawanga( Vithoba) lake throughout the year. Y axis represents 

Turbidity in NTU. 

 

3.4. pH:  

       pH value is low in winter and high in summer 

months(Welch, 1935) pH values  ranged between 7.77 and 8.3 

during the study. Throughout the study period, no large 

difference was found in pH values between the stations. Annual 

mean pH values were 7.97, 7.97, 7.96, 7.99 and 7.98 for the 

Station 1,2,3,4 and Station 5, respectively. Variation in the pH of 

lake water throughout the year is illustrated in Figure no.4  

 

Fig 4: Variation in the pH of water at five different stations of Sawanga(Vithoba) lake throughout the year. Y axis represents pH. 
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3.5 Chloride (mg/L): 

       Chloride occurs in most free water as a salt of Na
+
, Ca

++
, K

+. 

Chloride show high concentration during summer and low during 

winter (Munawar, 1970), We also obtain the same findings.  

Chloride level was found to be highest in the month of April, 

May and June while it was less in the month of February and 

January. Chloride concentrations were also differing from 

stations and seasons throughout the year. Station 2 exhibits high 

chloride content than other four stations. This may be due to high 

human activity at this station. Variation in the Chloride of lake 

water throughout the year is illustrated in Figure no.5  

 

 

Fig 5: Variation in the Chloride of water at five different stations of Sawanga( Vithoba) lake throughout the year. Y axis represents 

Chloride in mg/L 

3.6. Dissolved O2 (mg/L):  
       During winter low temp and high aeration rate and high 

photosynthetic activity might have been increased the amount of 

oxygen (Ganpath, 1964), (Shardendu and Ambast 1988). The 

report of this study is similar. Dissolved oxygen level in 

Sawanga (Vithoba) lake was highest in the month of February 

and March at all stations and then it is decreased. The highest 

DO was 7.1 mg/L and lowest was 4.4 mg/L.  This may be due to 

less turbidity present in the water. Variation in the Dissolved 

oxygen of lake water throughout the year is illustrated in Figure 

no.6  

  

Fig 6: Variation in the Dissolved oxygen of water at five different stations of Sawanga (Vithoba) lake throughout the year. Y axis 

represents Dissolved O2 in mg/L 

3.7. Iron:   

       High iron concentration in the lake waters could be harmful 

for animals because iron often forms a complex compound with 

other trace minerals (e.g. copper) that becomes unavailable, and 

can cause copper deficiency (Thornton 2002). Some what 

fluctuation was seen in iron content in different stations through 
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out the year. Iron content was high at station 3 throughout the 

year. Iron content was found to high in the month of Jan to 

August. Variation in the Iron of lake water throughout the year is 

illustrated in Figure no.7 

 

Fig 7: Variation in the Iron of water at five different stations of Sawanga (Vithoba) lake throughout the year. Y axis represents Iron in 

mg/L 

3.8. Phosphorus:  

       Phosphorous is an important element which controls the 

reproduction and growth of aquatic organisms. Many organisms 

utilize both organic and inorganic forms of phosphorus; however 

inorganic phosphorus seems to be more appreciated by plants 

than organic phosphorus. It is interesting to note that increasing 

values were noted in rainy and summer seasons. Phosphorus 

content is same in all seasons in all stations except in the month 

of April to September in station 5. At station 5 phosphorous level 

increase in the month of May and continued high till October. 

Variation in the Phosphorus of lake water throughout the year is 

illustrated in Figure no.8 

 

Fig 8: Variation in the Phosphorus of water at five different stations of Sawanga ( Vithoba) lake throughout the year. Y axis represents 

Phosphorus in mg/L 

3.9. Fluoride:   

       Fluoride is beneficial for human health, if it taken in 

controlled quantity. According to WHO (1997), permissible limit 

for fluoride in drinking water is 1.0 mg/l. In the present study, 

the values of fluoride varied between 0.5 mg/l to 1 mg/l, with 

maximum value during summer.  Fluoride content is some what 

same in all stations and it is gradually decreased in rainy and 

winter season. Variation in the Fluoride level of lake water 

throughout the year is illustrated in Figure no.9  
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Fig 9: Variation in the Fluoride of water at five different stations of Sawanga( Vithoba) lake throughout the year. Y axis represents 

Fluoride in mg/L 

3.10. Ammonia: 

       Ammonia level is found to be low at station 1. Its 

concentration was 1 mg/L all over the year and was decreased up 

to 0.8 mg/L from the month of August to December at station 4.  

Station 5 in the month of November and station 3 in October 

show decreased level of ammonia. Variation in the Ammonia of 

lake water throughout the year is illustrated in Figure no.10 

 

 

Fig 10: Variation in the Ammonia of water at five different stations of Sawanga ( Vithoba) lake throughout the year. Y axis represents 

Ammonia in mg/L 

3.11. T.D.S.:  

       Solids refer to suspended and dissolved matter in water. It is 

an useful parameter describing the chemical constituents of the 

water and can be considered as general of edaphic relations that 

contribute to productivity within the water body (Abdo, 2005). 

Total dissolved solid was ranged between 0.22 gm/L to 0.28 

gm/L. It is Lowest in the month of September. Variation in the 

T.D.S. of lake water throughout the year is illustrated in Figure 

no.11 



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               232 

ISSN 2250-3153  

www.ijsrp.org 

 

Fig 11: Variation in the T.D.S.  of water at five different stations of Sawanga( Vithoba) lake throughout the year. Y axis represents 

T.D.S. in gm/L 

3.12. Nitrate:  

       Nitrogen does not occur naturally in soil minerals, but is a 

major component of all organic matter (both plant and animal). 

Decomposing organic matter releases ammonia, which is 

converted to nitrate if oxygen is present (Boyd and Tucker, 

1998). This conversion occurs more rapidly at higher water 

temperatures (Emersson et al., 1975). All inorganic forms of 

nitrogen (NO3 -, NO2 - and NH4
+
) Nitrate concentration were 

same from month of February to June in all stations and then it is 

gradually decreased from July to January. Variation in the Nitrate 

of lake water throughout the year is illustrated in Figure no.12  

 

Fig 12: Variation in the Nitrate of water at five different stations of Sawanga (Vithoba) lake throughout the year. Y axis represents 

Nitrate in mg/L 

3.13. Total alkality: 

       Alkalinity of the water is the capacity to neutralize strong 

acids that gives primarily a function of carbonate, bicarbonate 

and hydroxide content and formed due to the dissolution of 

carbon dioxide in water. Alkalinity is important for fish and 

aquatic life because it protects or buffers against pH changes. 

Fluctuations in total alkalinity and total hardness were similar but 

the amount of the total hardness was significantly greater than 

that of the total alkalinity Variation in the Total alkality of lake 

water throughout the year is illustrated in Figure no.13  
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Fig 13: Variation in the Total alkality of water at five different stations of Sawanga ( Vithoba) lake throughout the year. Y axis 

represents Total alkality in mg/L 

3.14: Total hardness: 

       According to Spence (1964), waters with more than 60.0 

ppm hardness are classified as ‘nutrient rich’ waters. According 

to this the present   water quality of Sawanga Lake can be 

categorized as ‘nutrient rich’. The high photosynthetic activity 

causes the release of carboxyl (OH
-
) group which helps binding 

Ca with the carbonate group (Co3) to form CaCo3 (Saeed 2000 

and Ali 2003. Variation in the Total hardness of lake water 

throughout the year is illustrated in Figure no.14  

 

Fig 14: Variation in the Total hardness of water at five different stations of Sawanga (Vithoba) lake throughout the year. Y axis 

represents Total hardness in mg/L. 

 

IV. CONCLUSION 

       Most of the parameters of the Sawanga (Vithoba) lake are in 

normal range. Station two shows somewhat different values than 

other four stations. Station two is near village Sawanga and there 

is more human and activity and cattle activity at this station.  

Otherwise Sawanga (Vithoba) lake is a good, nutrient rich 

ecosystem and has ability to sustain tremendous diversity of flora 

and fauna.  
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    Abstract- Palakkad is is a district in kerala which contain 

10500 ponds ( as per the Gazateer of Palakkad district). Ponds 

are not merely the water storage areas, they contain numerous 

plants also. Some are used as food and some are economically 

important also. Now a days the number of ponds are decreasing 

rapidly due to anthropological activities like uncontrolled 

construction works, filling of ponds by soil, converting the ponds 

into agricultural areas etc., thus by destroying the aquatic 

ecosystems. If the present situation continues it will lead to the 

end of the pond ecosystem. Most of the people are more 

conscious about the conservation of forests. Pond plants are more 

or less neglected.  The present work is to give importance to 

pond plants and to their conservation. 

Selected ponds are rich in plants,and are having economic 

importance also.Since the wetland ecosystem is playing a major 

role in the ecosystem it is the time to take steps in conserving 

ponds and pond plants. 

 

 

    Index Terms- Aquatic plants, Pond ecosystem, Kerala, 

Palakkad, nemmara 

 

I. INTRODUCTION 

 pond may look peaceful on the surface, but the complex 

ecology of a pond ecosystem is actually constantly in 

motion and teeming with life. In and around a pond, a delicate 

ecological balance exists that is all too easy to destroy. A pond 

ecosystem is a complex independent system of plants, animals 

and microorganisms along with physical environment in which 

they live. Pond ecology depends first and foremost on the 

freshwater environment for nutrients and survival. Ponds are 

usually shallow, which allow sunlight to reach organisms 

growing on the bottom. Every element of a pond ecosystem 

works in conjunction with others to maintain balance. 

        Most of the people are more conscious about the 

conservation of forests. Pond plants are more or less neglected.  

The present work is to give importance to pond plants and to 

their conservation. Area selected for the present study is 

Nemmara panchayath in Palakkad district in Kerala. 

General description of the area 

 

II. LOCATION AND EXTENT 

        Nemmara panchayath is situated in the southern part of 

palakkad district adjoining Nelliyampathy hills. The panchayath 

lies between10
0
31

,
47”and10

0
36

, 
45” north latitude and 

76
0
34

, 
41”and76

0
38

,
48” east longitude. The panchayath extents 

over an area of 3678.5 ha(according to panchayath vikasanarekha 

, area is384 ha)and consist of two villages viz.,Nemmara and 

Pothundy. 

        Nmmara panchayath is the valley of Nelliympathy 

mountains and the panchayath having so many small hills –

(Athanadu , Allimala ,Cheriya allimala ,Vamala , Ayyappanpara 

, Karadikkunnu , Kottekkunnu , Mattayikkunnu etc.) and plains. 

Physiographicalylly  the  panchyath area can be divided into the 

low lying lands along the riverbanks and in between the hills , 

and undulating to hilly uplands and highlands. The lowland 

forms the valleys. The upland and highland have undulating to 

hilly terrain and have normal to excessive relief. The hilly area of 

the panchayath come under erosion landscapes where as the low 

lands come under depositional plain. 

 

III. WATER RESOURCES 

       Pothundy dam is the main water resource in Nemmara 

panchayath.  Pothundi dam is an irrigation project to provide 

water to the hilly areas       of Nemmara. The dam is unusual in 

being constructed without a conventional concrete core, which is 

employed in most earth dams to counteract the force exerted by 

high water pressure. The core is made up of a mixture of jaggery 

and quick lime and Surki and was constructed during 1800 AD. 

The dam is located about 8 km from Nemmara and 42 km from 

Palakkad; Nelliampathi, around 17 km away, is known for its 

Nemmara Vallengi Vela festival. 

  

IV. CLIMATE 

         The climate of Nemmara panchayath in the south-eastern 

part of the Palakkad plains can be described as humid tropical. 

The mean annual temperature of the panchayath is 27.7
0
c. March 

and April are the hottest months with mean temperature of 31
0
c 

and July is the coldest with mean temperature of 25
0
c. Rainfall is 

received mainly from southwest and northeast monsoons.  The 

mean annual rainfall (2095.7mm) exhibits considerable variation 

over the years in the range of 1699mm to 3028mm. 

  

V. METHODOLOGY 

        Collected the statistical datas from the panchayth office and 

from the krishibhavans. Frequent field visits are conducted to the 

ponds in Nemmara panchayath ,collected plants and conducted 

taxonomic studies and made it into herbarium. 

 

A 
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VI. RESULTS 

         Nemmara panchayath has 125 ponds (private and public) 

Which extends up to269.12acre.(as per the Neerthada 

masterplan2010-2015). Selection of the ponds for the collection 

of plants has been done as per the richness of ponds.  All the 

ponds are having water throughout the year. Some of the ponds 

are drought affecting ,yet there will be water at  the centre of 

pond in the muddy form. Among the 125 ponds 25 ponds are 

selected for present study. 

 

Table1: List of selected ponds 

 

Name of ponds Type of ponds 

Chandallur kulam,Chattiyode Private pond 

Ananthalakulam,chattiyode Private pond 

Poongode valiya kulam Private pond 

Thottasserykkulam, Akampadam Private pond 

Vishnukshethrakkulam, 

Kombamkallu 

Holy pond-

Public pond 

Pullakkulam, Kombamkallu Public pond 

Ayinikkode kulam,Chathamangalam Public pond 

Valiyakulam, Chathamangalam Private pond 

Kollayankadukulam,Chathamangalam Private pond 

Kuriyalloorukulam,Pezhumpara Private pond 

Thevarmanykulam, Thevarmany Private pond 

Kavarakulam, Thevarmany Private pond 

Puthankulam,Aluvassery Public pond 

Pachakkulam, Aluvassery Public pond 

Kothakulam,Aluvassery Public pond 

Thanniyappankulam, Vallanghy Public pond 

Vallanghy sivankovilkulam, 

Vallanghy 

Holy pond-

Public pond 

Vakkode kulam, Vallanghy Public pond 

Choppankulam, Vithanassery Public pond 

Ayyappan kshethrakkulam, 

Viyhanassery 

Holy pond-

Public pond 

Kannodukulam, Vithanassery Public pond 

Athanadukulam, Vallanghy Public pond 

                

  

Table 2: Species diversity of selected ponds 

Name of plants Common. rare. 

Azolla pinnata R.Brown .    

Isoetes coromandelina L.    

Marsilea quadrifolia L.    

Ceratopteris thalictroides (L.) Brongniart    

Salvinia molesta Mitchell    

Centella asiatica(L.)Urban    

Ceratophyllum demersum L.    

Colocasia esculenta(L.)Schott    

Commelina benghalensis L.    

Cyanotis axillaris (L.) Sweet    

Murdannia nudiflora(L.) Brenan    

Ipomoea aquatica Forsskal    

Ipomoea fistulosa Martius ex Choisy    

Typha angustifolia    

Oldenlandia brachypoda    

Hydrilla verticillataRoyle    

sacciolepis indica(L.)A.Chase    
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Coix aquatica Roxb.    

Juncus bufonius L.    

Utricularia aurea Loureiro    

Ludwigia octovalvis(Jascquin)    

Acroceras zizanioides(kunth) Dandy    

Brachiaria mutica (Forsskal) Stapf    

Hvigroryza aristata(Retzius)    

Mnochoria vaginalis(N.L.Burman)Kunth    

Lindernia latifolia(Blume) Koorders    

Lindernia parvifolia(Roxburgh)    

Lindernia rotundifolia(L.)    

Nymphaea pubescens willdenow    

Nymphaea nouchali N.L.Burman    

Cyperus pumilus Nees    

Kyllinga melanosperma(Nees)    

  

  

  

VII. CONCLUSION 

       All the selected ponds in Nemmarara panchayath have water 

throughout the year, and have a fair species richness in 

plants.The plants like Nymphaea are economically 

important.Since the flowers have a spiritual importants and the 

edible nature of the stem can make use by the people to cultivate 

it ina large scale.A pond may consist not only the plants but is 

maintaining a well balanced ecosystem also.More than that they 

are the good water storage areas, provide sufficient water for 

agricultural and irrigation purposes and also increases the ground 

water level. So the ponds and pond plants should be conserved. 
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    Abstract- In our electronic world, since the discovery of 

electron by J J Thomson in 1897, scientists have been working 

strenuously to build the Digital World that we enjoy today. To 

satisfy a common man’s need, researchers have been scratching 

the very basis of electronics – ‘Electron’.  

        All that we are using today is the flow of a bundle of 

electrons to determine the electronic outcome instead of the basic 

property of electron, which is to ‘Spin’. They started exploiting 

this property leading to the rise of a new technology – 

Spintronics.  

        Spintronics came into lime light in 1988 when French and 

German physicists Albert Fert et al (in Paris) and Peter Grunberg 

et al (in Jullich) independently discovered the Giant Magneto 

Resistance (GMR). This discovery is considered to be the birth 

of spintronics. The two physicists have earned a number of 

prestigious prizes and awards for their discovery and contribution 

in the field of spintronics, including the 2007 Noble Prize in 

Physics.  

        Spintronics is based on the spin of electrons existing in one 

of the two states, namely spin up and spin down, with spin either 

positive half or negative half. In other words, an electron can 

rotate either clockwise or anti-clockwise around its own axis 

with constant frequency. The two possible spin states naturally 

represent ‘0’ & ‘1’ in logical operations.  

        All spintronic devices act according to the simple scheme: 

(1) information is stored (written) into spins as a particular spin 

orientation (up, down); (2) the spins, being attached to mobile 

electrons, carry information along a wire and; (3) the information 

is read at terminal. 

        The two important effects based on spintronics are the Giant 

Magneto Resistance (GMR) Effect and Tunnel Magneto 

Resistance (TMR) Effect, where GMR is the ferromagnetic alloy 

sandwiched around an ultra-thin non-magnetic middle layer. In 

this, the resistance changes depending on whether the moment of 

magnetic layer are parallel (low resistance) or anti-parallel (high 

resistance) while the TMR is a magneto resistive effect that 

occurs in magnetic tunnel junction. 

        The various spintronic devices based on the above two 

effects are GMR sensor, spin valve, MRAM (Magneto resistive 

RAM), disks read / write heads of a disk drive, magnetic field 

sensors and one of the most promising aspects is quantum 

computers, where electron spin would represent a bit – called 

qubit – of information.  

        These devices find a variety of applications in the field of 

automobile, telecommunication and in various electronic 

gadgets. This technology promises cheaper, compact and faster 

electronic gadgets. There are certain challenges in this 

technology concerning the detection of spin of electron, 

controlling the spin of electron and transferring the spin of 

electron under which research is still in progress.  

        This technology has great potential to spin the global village 

into a technological revolution. 

 

    Index Terms- Spintronics, GMR , TMR, MRAM 

 

I. INTRODUCTION 

pintronics (a neologism meaning "spin transport 

electronics"), also known as magneto electronics, is 

an emerging technology that exploits both the intrinsic spin of 

the electron and its associated magnetic moment , in addition to 

its fundamental electronic charge, in solid-state devices .[ Patel 

MV , Parmar MN , Chaudhari JM and Patel CD (2011)] 

        Spintronics is a new branch of electronics in which electron 

spin, in addition to charge, is manipulated to yield a desired 

electronic outcome. All spintronic devices act according to the 

simple scheme: (1) information is stored (written) into spins as a 

particular spin orientation (up or down), (2) the spins, being 

attached to mobile electrons, carry the information along a wire, 

and (3) the information is read at a terminal. Spin orientation of 

conduction electrons survives for a relatively long time 

(nanoseconds, compared to tens of femto seconds during which 

electron momentum and energy decay), which makes spintronic 

devices particularly attractive for memory storage and magnetic 

sensors applications, and, potentially for quantum computing 

where electron spin would represent a bit (called qubit) of 

information. 

 

II. HISTORY OF SPINTRONICS 

        Spintronics came into lime light in 1988 when French and 

German physicists Albert Fert et al (in Paris) and Peter Grunberg 

et al(in Julich) independently discovered a much powerful effect 

called “Giant Magneto Resistance” (GMR). The origins of 

spintronics can be traced back even further to the observation of 

spin-polarized electron injection from a ferromagnetic metal to a 

normal metal by Johnson and Silsbee 

(1985),ferromagnetic/superconductor tunneling experiments 

pioneered by Meservey and Tedrow,and initial experiments on 

magnetic tunnel junctions by Julliere in the 1970s[Julliere M 

(1970)].The use of semiconductors for spintronics can be traced 

back at least as far as the theoretical proposal of a spin field-

effect-transistor by Datta and Das in 1990[Datta, Suprio and Das 

Biswajit ( 1990)]. 

 

III. THEORY 

        Spintronics is based on the spin of the electron exists in one 

of the two states, namely spin up and spin down, with spins 

either positive half or negative half. In other words, an electron 

S 
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can rotate Either in clockwise or anticlockwise around its own 

axis with constant frequency. 

        An approximate understanding of the nature of spin can be 

gleaned by analogy with the orbit of planets in the solar system. 

In this analogy, electrons orbit a nucleus in a fashion similar to 

the Earth's orbit around the Sun. Just as the Earth rotates about 

It’s axis during the orbit, electrons have a quality of rotation 

called 'spin. 

        The total magnetic moment of an electron is equal to the 

sum of its spin moment (on account of its spin about its own 

axis) and the orbital (on account of its orbit around nucleus of an 

atom). 

 
where: 

 

 
 

        It is found that the spin moment given 

by  is twice as strong as the orbital 

moment. 

 

        The spin moment S is quantized and can be obtained from: 

 
 

        Where  is the spin angular momentum quantum 

number, so the magnitude of the spin moment is always: 

 
        The orientation of the vector magnitude S is also restricted. 

Specifically, it’s projection onto a given axis is given by the spin 

projection quantum numbers. 

 

 

Where 

 

 
        In a normal metal spin up and spin down are equal in 

number so they cancel the effect of one another .As spin effect is 

neutralized so there is no surplus moment piling up. 

 

For that, a ferromagnetic material like iron, nickel or cobalt is 

needed. 

        These have tiny regions called ‘domains’ in which an excess 

of electrons have spins with axes pointing either up or down –at 

least, until heat destroys the magnetism, above the metal’s curie 

temperatures. The many domains are ordinarily randomly 

scattered and evenly divided between majority up and majority 

down. But an externally applied magnetic field will move the 

walls between the domains and line up all the domains in the 

direction of the field , so, they point is a permanent magnet. 

        There are two ways for spins to decay:- 

 Impurities can induce spin orbit coupling. 

 A spin-orbit interaction can be induced by host lattice 

ions. 

 

        The second mechanism is important at high temperatures 

where electrons scatter off phonons, but also at low temperatures, 

if the impurities are light—meaning they induce small spin-orbit 

coupling. The second mechanism is somewhat tricky.  

One has to realize that in the presence of spin-orbit coupling, 

spin up and spin down states are no longer good quantum 

numbers even scalar (spin independent) interactions due to 

impurities or phonons can cause spins to flip. 

 

IV. GMR (GIANT MAGNETO RESISTANCE)  

         “GMR can be considered one of the first real applications 

of the promising field of nanotechnology.” 

      —Nobel Prize Committee, October 2007 

 

        What's Giant in “Giant Magneto resistance”? 

Although the term "giant" in giant magneto resistance (GMR) 

seems incongruous for a nanotechnology device, it refers to a 

large change in resistance (typically 10 to 20%) when the devices 

are subjected to a magnetic field, compared with a maximum 

sensitivity of a few percent for other types of magnetic sensors. 

 

        GMR structures are ferromagnetic alloys sandwiched 

around an ultrathin nonmagnetic conducting middle  

 

     
 

        Layer (A) is a conductive, nonmagnetic interlayer. Magnetic 

moment in alloy (B) layers face opposite directions due to anti-

ferromagnetic coupling. Resistance to current (C) is high. The 

nonmagnetic conducting layer is often copper. Copper is 

normally an excellent conductor, but when it is only a few atoms 

thick, electron scattering causes copper’s resistance to increase 

significantly. This resistance changes depending on the relative 

orientation of electron spins surrounding the conducting layer 

        Applying an external magnetic field (D) overcomes anti 

ferromagnetic coupling, aligning magnetic moments in alloy (B) 

layers: 

        Such exposure changes the device resistance so the structure 

can be used to sense an external field. Practical devices are often 

made of multiple layers of alternating magnetic and nonmagnetic 

layers to improve sensitivity.[ M Carl Smith and Robert N 

Schneider (No Date)] 
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        In a GMR spintronic device, the first magnetic layer 

polarizes the electron spins. The second layer scatters the spins 

strongly if its moment is not aligned with the polarizer’s 

moment. If the second layer’s moment is aligned, it allows the 

spins to pass. The resistance therefore changes depending on 

whether the moments of the magnetic layers are parallel (low 

resistance) or anti -parallel (high resistance). 

 

V. TMR & MTJ 

        The Tunnel magneto resistance (TMR) is a magneto 

resistive effect that occurs in magnetic tunnel junctions (MTJs). 

This is a component consisting of two Ferro magnet separated by 

a thin insulator. If the insulating layer is thin enough (typically a 

few nanometers), electrons can tunnel from one ferro magnet into 

the other. Since this process is forbidden in classical physics, the 

tunnel magneto resistance is a strictly quantum 

mechanical phenomenon 

 

 
Magnetic tunnel junction (schematic) 

 

        Magnetic tunnel junctions are manufactured in thin 

film technology. [Fert Albert et al (31 aug 2008)]On an industrial 

scale the film deposition is done by magnetron sputter 

deposition; on a laboratory scale molecular beam 

epitaxial, pulsed laser deposition and electron beam physical 

vapor deposition are also utilized. The junctions are prepared 

by photolithography. 

 

VI. SPINTRONICS DEVICES AND THEIR 

APPLICATIONS 

        Spintronics GMR Sensor:  A photomicrograph of a typical 

GMR magnetic sensor, also known as a magnetometer is shown 

below: 

 
 

        In a typical sensor, four GMR resistors are configured as a 

Wheatstone bridge. A bridge configuration provides an easy-to-

use voltage output that is proportional to the magnetic field 

applied but insensitive to any variations in the absolute resistance 

of the GMR device. 

        Two of the resistors are sensing resistors; the other two are 

reference resistors. The reference resistors are covered by a 

nickel-iron magnetic shield that measures 0.0004 in. thick. In 

response to an external magnetic field, the exposed sensing 

resistors decrease in electrical resistance while the reference 

resistors remain unchanged, causing a voltage at the bridge 

output. 

 

GMR sensors find a wide range of applications. 

 Fast and accurate position and motion sensing of 

mechanical components in precision engineering and 

robotics. 

 All kinds of automotive sensors for fuel handling 

system, anti – skid systems, speed control and 

navigation. 

 Position motion sensing in computer video games. 

 Key hole surgery and post operative care. 

 

        SPIN VALVE: A spin valve is a device consisting of two or 

more conducting magnetic materials that alternates its electrical 

resistance (from low to high or high to low) depending on the 

alignment of the magnetic layers, in order to exploit the Giant 

Magneto resistive effect. 

        The magnetic layers of the device align "up" or "down" 

depending on an external magnetic field. Layers are made of two 

materials with different magnetic coercitivity, due to the different 

coercivities one layer ("soft" layer) changes polarity at small 

magnetic fields while the other ("hard" layer) changes polarity at 

a higher magnetic field. As the magnetic field across the sample 

is swept, two distinct states can exist, one with the 

magnetizations of the layers parallel, and one with the 

magnetizations of the layers anti - parallel. In the figures below, 

the top layer is soft and the bottom layer is hard. 

http://en.wikipedia.org/wiki/File:Magnetic_Tunnel_Junction.png
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        If an electrons encounter a material with a magnetic field 

pointing in the opposite direction, they have to flip spins to find 

an empty energy state in the new material. This flip requires 

extra energy which causes the device to have a higher resistance 

than when the magnetic materials are polarized in the same 

direction. 

        Spin valves are not only highly sensitive magnetic sensors 

but these can also be made to act as switches by flipping 

magnetization in one of the layers parallel or anti parallel as in a 

convectional transistor memory device.[ Wolf SA (2006)] 

 

        MAGNETO RESISTIVE RANDOM ACCESS MEMORY: 

Magneto resistive Random-Access Memory is a non-

volatile computer memory (NVRAM) technology i.e., the 

information isn’t lost when the system is switch off. Unlike 

conventional RAM chip technologies, in MRAM data is not 

stored as electric charge or current flows, but by magnetic 

storage elements. The elements are formed from 

two ferromagnetic plates, each of which can hold a magnetic 

field, separated by a thin insulating layer. One of the two plates is 

a permanent magnet set to a particular polarity, the other's field 

can be changed to match that of an external field to store 

memory. This configuration is known as a spin valve and is the 

simplest structure for a MRAM bit. A memory device is built 

from a grid of such "cells". [Akerman Johan (2005)] 

 

        MRAM has similar performance to SRAM, similar density 

of DRAM but much lower power consumption than DRAM, and 

is much faster and suffers no degradation over time in 

comparison to flash memory. It is this combination of features 

that some suggest make it the "universal memory", able to 

replace SRAM, DRAM, EEPROM, and flash.  They can survive 

in high temperature or high level of radiations or interference. 

 

Proposed uses for MRAM include devices such as: 

Aerospace and military systems                    Digital cameras 

Notebooks                              Smart cards 

Mobile telephones                 Cellular base stations 

Personal Computers              Battery-Backed SRAM replacement 

Media players                        Book readers 

 

        Motorola has developed a 1st generation 256 

kb MRAM based on a single magnetic tunnel junction and a 

single transistor and which has a read/write cycle of under 50 

nanoseconds (Ever spin, Motorola's spin-off, has since developed 

a 4 Mbit version). 

 

        DISK READ / WRITE HEADS: Disk read/write heads are 

the small parts of a disk drive, that move above the disk platter 

and transform platter's magnetic field into electrical current (read 

the disk) or vice versa – transform electrical current into 

magnetic field (write the disk). The heads have gone through a 

number of changes over the years. 

        Traditionally the heads themselves are made up similar to 

the heads in tape recorders—simple devices made out of a tiny 

C-shaped piece of highly magnetizable material 

called ferrite wrapped in a fine wire coil. Then the Metal In Gap 

(MIG) replaced a traditional technology allowing 3.5 inch drives 

to reach 4GB storage capacities in 1995. 

        The next head improvement was to optimize the thin film 

head for writing and to create a separate head for reading. The 

separate read head uses the magneto resistance (MR) and giant 

magneto resistance effect which changes the resistance of a 

material in the presence of magnetic field. 

In 2005, the first drives to use tunneling MR (TMR) heads were 

introduced by Seagate allowing 400 GB drives with 3 disk 

platters. 

 

        QUANTUM COMPUTERS : one of most ambitions devices 

is the spin based quantum based computer in solid state 

structures using electron spin for this purposes is a obvious idea 

since fermions with ½ spin is a natural and intrinsic qubit. 

        The applications of spintronics in quantum computation has 

focused on using quantum-dot-trapped electron spins in GaAs 

.Because of the three dimensional confinement and the fact that 

GaAs conduction band is mainly band in mainly formed from ‘s’ 

atomic orbital , the trapped electrons have a small spin –orbit 

coupling and therefore small decoherence rate. In the Qd-Qc 

model, one electron spin per quantum dot works as a quantum 

qubit. Two coupled spins on two neighboring dots provide two 

qubit operations through the inter dot electronics exchange 

coupling. The external magnetic fields provide means to 

manipulate single qubits. 

 

VII. FUTURE OF SPINTRONICS 

        In less than twenty five years, we have seen spintronics 

increasing considerably the capacity of our hard discs and getting 

ready to enter the RAM of our computers or the microwave 

emitters of our cell phones. Spintronics with semiconductors or 

molecules is very promising too. It can also be mentioned that 

another perspective, , might be the exploitation of the truly 

quantum mechanical nature of spin and the long spin coherence 

time in confined geometry for quantum computing in an even 

more revolutionary application. Spintronics should take an 

important place in the technology of our century. 

 

VIII. CONCLUSION 

        This technology which exploits the spin of electron has 

great potential to spin this global village into a technological 

revolution. This technology has already entered our home as we 

use spintronic device in our desktop, (since the read head of hard 

drive today use GMR to read information on the disk). This 

technology promises cheaper, compact and. faster electronic 
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gadgets. Spintronics is still in research phase and we hope that 

this new technology can be used in labs to look at problems that 

interest researchers. 
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    Abstract- Perfection is not attainable. But if we chase 

perfection, we can catch Excellence. To stand up in todays 

Globalization world, Manufacturers need to find ways to reduce 

Production time and cost in order to improve operating 

performance and Product quality. It is normally possible to 

greatly reduce the setup times. Fantastic results are possible 

through better teamwork, good order, Planning and simple 

modifications. The main objective of this paper to reduce cycle 

time of a operation by using Single Minute Exchange of Dies 

(SMED). This Study is carried out in one of the automotive 

industry. The SMED system proved a track record in many types 

of industries. The results Shows that the this study has achieved 

more than 30% of Cost reduction, 97sec can be reduced which 

increases the productivity. Single Minute Exchange of Dies 

(SMED) is the approach to  increase output and  reduce quality 

losses 

 

    Index Terms- SMED, Cycle Time, Internal and External 

Activity, bottleneck 

 

I. INTRODUCTION 

ue to the intricacy of market order and Competitiveness, 

many Manufacturing Organizations are unser Pressure to 

produce and dispatch products in shorter delivery times. In the 

past a lot of effort has been put to reducing the cycle time and 

speeding up the output rate whilst totally ignoring the change 

overtime from one product to another. This has lead to the 

Economic batch quantity  Concept and has resulted  in small 

batches appearing  to be Uneconomical  to run.[1] Reducing 

Setup times (Which we rarely Concentrate on) can give the 

Equivalent of huge increase in process speed (Which we almost 

and always concentrate on).This is all achieved without 

detriment to the quality of the Product. The idea of a setup time 

reduction Plan is move towards SMED (Single Minute Exchange 

Die) or OTED (one touch Exchange of dies). [1] 

          As shown in the [5] the Three main reasons for setup 

reduction are:- 

          a) Flexibility:- To be able to respond very quickly to 

changing market demands,you need to be able to produce small 

lot sizes in an a economical way. 

          b) Bottleneck Capacities:- Reducing setup times increases  

the availble capacity,Which can be interesting as an alternatives 

to buying new equipment or installing an extra shift in situations 

where the market  demand increases. 

          c) Cost Reduction: - Since, especially on bottlenecks,the 

direct production cost is related to machine performance, an 

OEE(Overall  Equipment Effectiveness) can easily shown the 

impact of setup reduction. 

 

II. SMED 

        Working in any kind of manufacturing environment one of 

the unfortunate characteristics is waste. Waste can extend from 

unused raw material to damaged products, and it can carry quite 

of a financial loss for the company if not treated in an efficient 

manner. In order to reduce waste, there are several number of 

methods and strategies that companies can use depending on the 

desired results. One of the most popular methods is Single 

Minute Exchange of Die or SMED.[4] 

        SMED was developed by Shigeo Shingo in 1950s Japan  in 

response to the emerging needs of increasingly smaller 

production lot sizes required to meet the required flexibility for 

customer demand. The SMED technique is used as an element of 

Total Productivity Maintenance (TPM) and “continuous 

improvement process”[4].It is one of the method of a reducing 

wastage in a manufacturing Process. The phrase "single minute" 

does not mean that all changeovers and startups should take only 

one minute, but that they should take less than 10 minutes (in 

other words, "single-digit minute"). 

 

Problem Statement:- 

        The machining production line with 2 VMC’s and 2 HMC’s 

handles five variants of the component. Each machine has an 

operator assigned to it. The cycle time for the bottle-neck 

operation is 8 minutes. There seems to be enough scope for 

reducing this cycle time. The output of about 50-55 pcs/shift and 

168 pcs/day         i.e.168 * 25=4200 pcs/month 

 

III. METHODOLOGY 

A. Data Collection 

        Statistical data collection methods for measuring machine 

setup time in assembly line A operation was used in this study to 

summaries and describe the data. Production process flow and 

standard operation procedure are reviewed briefly before setting 

up the data collection table is done. The next step is to create a 

data collection table prior to collecting data and the time taken 

was measured using a stopwatch. Based on the actual production, 

data was collected and recorded on a daily basis. Subsequently, a 

statistical bar chart was drawn to monitor and analyse the 

problems. These methods helps to identify the main contributor 

to high time loss and help to visualize and better understand the 

root causes and finding possible solutions to the problems..[6] 

D 
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B. Application of SMED techniques 

        This study methodology describes on the project 

implementation in the battery assembly line by using SMED 

techniques. The SMED method consists of eight techniques: 

separate internal from external setup operations; 

convert internal to external setup; 

standardise function, not shape; 

use functional clamps or eliminate fasteners altogether 

adopt parallel operations; 

eliminate adjustments and 

mechanisation. 

 

C. Data Analysis 

        The analysis of data and information gathered led to 

significant improvement carried out in three categories such as 

mechanical improvement, electrical improvement and 

organizational improvement. Comparison result before and after 

SMED implementation was extensively reviewed. Total savings, 

other benefits are also discussed. 

 

IV. RESULTS AND DISCUSSION 

        Basically, the Entire Operation Procedure with detailed 

analysis is  reviewed.  Data  was taken for entire 30 days . The 

cycle time data for each process performed was taken to ensure 

data accuracy and to observe data variation in each cycle time 

reading. The average readings of the data is shown in the 

following table. 

 

 

Analysis of Operation:- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

V. PARETO ANALYSIS OF A OPERATIONS

Operation 

Number 

Description Tools Required Time 

(in Sec) 

01 Mount the Component on M/c Bed Jack 08 

02 Load the Component on M/c  on rough locator Hoist 12 

03 Orientation of Component Manual 40 

04 Clamp the Component Spanner 25 

05 Tool Setting Manual 50 

06 Close the Cover of  Machine Manual 05 

07 Machining  293 

08 Open Cover upon auto shop Manual 05 

09 Unload the Component from Machine Spanner/Jack 12 

10 Blow air for a Chip removal Pneumatic 

Blower 

10 

11 Select the Next Component for loading Manual 20 
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Application of SMED Methodology:- 

SMED helps to reduce the cycle time by eliminating  wastes and  

unwanted processes and also helps to improve current setup 

process and manufacturing flexibility. The following activities 

are carried out during application:-[3]  

  

a) Distinguish Between Internal Activities and External 

Activities:- 

 

Operation 

Number 

Description Activity Time 

(in Sec) 

01 Mount the Component on M/c Bed Internal 08 

02 Load the Component on M/c  on rough locato locator Internal 12 

03 Orientation of Component Internal 40 

04 Clamp the Component Internal 25 

05 Tool Setting Internal 50 

06 Close the Cover of  Machine Internal 05 

07 Machining External 293 

08 Open Cover upon auto shop Internal 05 

09 Unload the Component from Machine Internal 12 

10 Blow air for a Chip removal Internal 10 

11 Select the Next Component for loading Internal 20 

 

           Internal  Means:- Those carried out  when the machine has Stopped. 

           External Means:- Those carried out  when the machine is running. 

           Total Internal Activity Time:- 187Sec 

           Total External  Activity Time:- 293 Sec 

 

    b) Converting Internal Activity to External Activity:- 

         In Order to convert internal activity to External activity, 

main focus is on the tasks related with material handling, 

information gathering, adjustment and control. In the Current 

State,we can see that the 64%  are External Activities and 36% 

Internal Activities. Though External Activities are greater, our 

aim is to convert to more internal activities to External.  One 

better suggestion for conversion is we can use the pallet change 

which gives the better result. On the other hand we can also use 

the some methods of orientation, tool setting provisions etc. 

 

c) Streamlining all aspects  of the Operation:- 

         In the final Step the improvements studies were done and 

checklists were formed. The causes for recursive activities were 

searched as possible and ideas implemented to eliminate them 

were provided. Finally, the tasks will no longer be unpredictable 

time delays by use of the precise time records.Therefore, better  

Planning activities will lead to customer stratification.  

 

 

Tables I:-shows the detailed avtivities before SMED, after SMED and improvement ideas are given:- 

 

Sr. 

No. 

Activity. Before 

SMED 

Improvement 

ideas 

After 

SMED 

Time Saving 

 (in sec) 

01 Mount the Component on M/c 

Bed 

08 Pallet Change 00 08 

02 Load the Component on M/c  on 

rough locator 

12 Pallet Change 00 12 

03 Orientation of Component 40 Poka Yoke 28 12 

04 Clamp the Component 25 Pneumatic 

Spanner 

12 13 

05 Tool Setting 50 Provision for 

setting block 

20 30 

06 Close the Cover of  Machine 05 - 05 00 

07 Machining 293 - 293 00 

08 Open Cover upon auto shop 05 - 05 00 

09 Unload the Component from 

Machine 

12 Pallet Change 00 12 

10 Blow air for a Chip removal 10 Pallet Change 00 10 

11 Select the Next Component for 

loading 

20 Rack size 

increased from 

24 Nos to 50 

10 10 
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Nos. 

 Total 480  385 95 

 

 

Comparison between before SMED and After SMED:- 

         After the SMED technique was applied to the bottle neck 

Operation, the total time taken to perform the operation was 

decreased by 20 percent from 480 sec to 385 sec. The Company 

Started producing the   Number of Components increased from  

168 to 176 per day  and Number of Components per month 

increased from 4200 to 4400. The Cost reduction about 30% is 

achieved by application of SMED.  Following graph Shows the 

Comparison:-  

 

 
     

VI. CONCLUSION 

        SMED principles. However, for small batch manufacturers 

the issues that led to the change in focus for long run producers 

have not been present to the same degree.SMED methodology 

applied to prepare an optimal standard procedure for changeover 

operations on defined machine. A Comparison of results and 

achievements before and after SMED implementation were made 

to measure the effectiveness of SMED to reduce cycle time. 

Hence, not only is it imperative to focus on reducing the amount 

of productive time that is lost when a machine is being set, but 

also to eliminate errors, with the application of poka yoke 

principles to the setting equipment and procedures. 
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    Abstract- An end milling process is widely used in fabrication of complex contours and shape parts at high spindle speeds. Many 

researchers try to investigate one of important aspect, which come across during machining is the self exited chatter vibration which 

causes severe damage of the tool and quality of the machined surface. The present work is focused on the Magneto-Rheological 

Damping effect on stability of chatter in an end milling process during machining. The end mill cutter was modeled as a rotating Euler 

Beam with an attached MR Damper as bar element and its first five modes of vibrations are considered. The stability analysis has been 

carried out by considering the two degrees of freedom of the model. End Mill cutter considered as a uniform rotating cantilever beam 

with attached active Magneto-Rheological Damper to it was investigated. The Dynamic force of an Magneto-Rheological Damper is 

generated by varying damper Input current The cutter is discrtized by using finite element Method. The governing equation of motion 

of the end mill cutter was derived by using D Alembert’s Principle. The results obtained from the simulation reveal that how the 

allocation of Magneto-Rheological Damper affects the dynamic properties of the end mill cutter. In this paper an attempt has been 

made to utilize the remarkable dynamic properties of MR fluid to control the vibrations and suppress the chatter. The natural and 

chatter frequencies of the end mill cutter under the influence of Magneto-Rheological damping has been found at different machining 

parameters Such as Depth of cut, Spindle speed, and Feed rate. In the present paper we have investigated the presented chatter, the 

effect of Magneto Rheological damping on stability limits by considering the different machining parameters. A series of experiments 

have been performed and evaluated the chatter frequency and the limit of axial depth during end milling. The acceleration of the four 

Flute HSS End mill cutters was measured during the machining of aluminum work piece. Power spectral analysis have been carried 

out to evaluate the dynamic characteristics of the end mill cutter under the influence of Magneto Rheological Damping by considering 

different machining parameters. 

 

    Index Terms- End Mill cutter, Magneto-Rheological damping, Chatter frequency, Critical axial depth of cut. 

 

I. INTRODUCTION 

he Major part of the production industries requires quality based economical cost reduction and ability to develop the parts with 

good surface finish, dimensional accuracy and desired contours on the complex part. Maximum material removal is prime criteria 

to have optimum machining parameters during manufacturing. In the industrial , automotive and aerospace sector the most demanding 

features is to have high precision with desired level of tolerance and productivity requires to develop a methodology which can adopt 

to have its extensive application and one of the machining operation which is widely used in manufacturing industry is an end milling 

operation. In factors which adversely affects the dynamics of the end mill cutter are the geometry of the tool , material properties, self 

exited vibrations due to machining forces and parameters like spindle speed, depth of cut and radial depth of cut. The dynamic cutting 

conditions causes’ large magnitude of vibrations between the end mill cutter and work piece and leads to undesired phenomenon 

known as chatter. Chatter not only affects the cutting tool dimensional accuracy, tools wear and quality of the surface and it is mainly 

associated with regenerative and self exited force oscillations. The earlier work of Polacek and Tobias was showed mechanism 

involved which causes the vibration of the chatter. Tulsty and Arnold showed the occurrence of chatter effects by an increasing of the 

cutting speed. Fish wick in his work showed the effect of axial depth of cut, spindle speed and feed rate parameters on the stability of 

the milling process. In these work remarkable Magneto rheological properties of the fluid is used to study the stability of the end 

milling process, under the influence of magneto rheological damping during the machining .In order to achieve the stability limit 

various influential machining parameters like axial depth of cut, spindle speed, and feed rate are considered and experimentally 

evaluated the critical axial depth of cut to ensure the maximum stability of the end mill cutter. The experimental data has been 

validated with the analytical solution of the stability and the trends of stability are discuses with different depth of cut and spindle 

speed. The prediction of rotating frequencies by using finite element methods is an active area of research. Most vibration analysis 

works on rotating beams seek to predict the first 3–5 frequencies accurately. Beams with low translational rigidity at root and high 

rotating speeds, the fundamental frequency can become imaginary leading to divergence issues leads to instability. Therefore, accurate 

prediction of the fundamental mode is essential for rotating beams as it shows a strong influence of rotational speed and in general 

accurate prediction of the fundamental mode is essential in structural dynamics. In this paper, In order to simplify the analysis required 

to derive the shape functions, the centrifugal force is assumed as a constant for an element Chatter is an unstable, self-excited 

T 
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vibration that occurs as a result of an interaction between the dynamics of the machine tool and the work. In traditional regenerative 

chatter stability, the occurrence of chatter is dependent on three factors such as cutting conditions, work piece material properties, and 

the dynamics of the machine tool spindle system. End mill cutter has been modeled rotating euler cantilever beam and the majority of 

spindle research has dealt with static stiffness optimization rather than dynamic performance. Little work has been done and few 

papers addressing the utilization of the Magneto rheological fluid properties in manufacturing field. In this work an attempt has been 

made to evaluate the critical axial depth of cut under the influence of Magneto rheological damping during machining at different 

combination of machining parameters and validated experimentally. 

 

II. DYNAMIC 2-DOF MILLING FORCE MODEL 

           In the present study a remarkable and effective force model is used which was developed by Altitntas and Budak is used to 

determine the chatter effect on stability of end mill cutter during machining under various machining conditions. 

 
Fig 1: Dynamic 2-DOF Milling Force model 

    

         The end mill cutter is having  number of teeth’s as TN and immersion at an angle θ with a particular tooth i at a particular instant, 

measuring in clockwise direction from the Y-axis. The Radial and Tangential cutting forces are FR and FT respectively and it is given 

by 

 

  Or                                                            (1) 

                                                                                                (2) 

         Where tc is the chip thickness, ad is the axial depth of cut, is the tangential metal cutting force coefficients,  is the tangential 

metal cutting force coefficients theses coefficients are dependent on chip thickness. The formation of chip thickness during end 

milling is mainly depend on machining conditions like feed rate, diameter of the cutter, axial depth of cut. The major cutting forces for 

a particular tooth i will be represented in XY-coordinate system in feed and normal directions. Therefore the resultant metal cutting 

forces can be expressed as  

 

FX   = ) or FX =                                                              (3) 

FY    = ) or FY =                                                              (4) 

 

The chip thickness at a particular instance of time is expressed as  

(θ)=-x -y                                                                                           (5) 

 

             Angular immersion θ varies with respect to cutting time and nominal chip thickness when the angle of the cutting edge equals 

to zero is given by 

(θ)=                                                                                                        (6) 

 

         Where  is the feed rate, chip thickness formed during machining usually consists of static part given in equation 6 and dynamic 

components generated due to self exited vibrations of the tool between the successive tooth having time period τ, due to these 

vibrations the variation in chip thickness occurs. The resultant chip thickness can be determined by summation of nominal chip 

thickness to the present and previous tooth deflection modulations and it is expressed as  

 = [   + ( - )] S ( )                                                                 (7) 

 

         Where S ( ) is a step function express whether the tooth is in cut or out of cut during machining. If  and  angles of 

end mill cutter to and cut from the cut respectively and the step function can be found from  

                                                                      (8) 
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Table 1: Immersion Angles for different machining process 

 

Type of Machining   
Up-cut Milling 

 
Depends on the radial 

depth of cut 

Down-cut Milling 
  

 

         If tc ( ) < 0, this shows that the tooth is out of cut and the force on the tooth is assumed to be zero and if tc ( ) > 0 , the tooth 

will be in cut along the direction of the arc being generated during machining then the forces are determined in terms of chip thickness 

accordingly. The total metal cutting force expression which includes regenerative effect will be in this form 

F=FX +FY  

 

         The end mill cutter will be in remain in contact during machining along the length of the arc being generated during machining 

then the time delay period is assumed to be constant and is equal to , The metal cutting force model can be determined as  

[P (t)]{  

                     =  {  }              (10) 

p1 = +  ( )] S (θ) 

p2 = + ( )] S (θ) 

p3 = + ( )] S (θ) 

p4 =   ( )] S (θ) 

 

            In the above equation  is a time delay operator, x and y are the displacements of the end mill cutter in the X and Y 

directions respectively. [P(t)] is the periodically varying directional metal cutting force coefficients matrix. This directional coefficient 

matrix is only difference between milling and other machining process like turning in which direction of the cutting force is constant. 

In the Milling process [P(t)] is periodic having frequency which is known as tooth passes frequency with successive cuts on work 

piece and equals to ω f = T n*N, and can be evaluated by using Fourier series expansion 

 

                                                                                     (11) 

Where  =   , τ = 2π/ωf is the period of the tooth passing between the successive cuts. By taking only the 

components of expansion having value k = 0  

 =                                                                                                (12) 

 

          The above equation is valid only for cutting angles of the cutter and  will be equal to average at the pitch 

angle at the cutter θ p = 2π/ T n 

 =   

=  

                             =                              (13) 

          The above integrand is evaluated between the entry and exit angles of the cutter and a1, a2, a3, and a4 are the constants of time 

invariant coefficient matrix depends on radial immersion conditions and it is given by 

 

                               a1 =  

                               a2 =  

                                a3 =  

a4 =  

 

The metal cutting forces now can be expressed as 
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{  

                        =  {  }          (15) 

 

III. EVALUATION OF THE METAL CUTTING COEFFICIENTS 

               Metal cutting forces are of most important for evaluating the coefficients in the end milling process based on different 

machining parameters. An empirical equation was proposed to relate the tangential cutting force and chip thickness by tangential 

cutting coefficients , which was determined by experimental force data measured form milling tool dynamometer. The tangential 

cutting coefficients were shown to be a function of the chip thickness for end milling. The model was based on the assumption that the 

tangential cutting force is proportional to the uncut chip area and the radial cutting force is proportional to the tangential cutting force. 

Finally, the new model for cutting coefficients in end milling operations is presented. The Forces F x and F y can be expressed in the 

matrix form as 

  =  { }                                                                            (16) 

           Where the constants R1 and R2 are evaluated by using the analytical expression involving the cutter rotation angle and chip 

thickness and it is given by  

R1 = [sin
2
θ +  cos

3
θ +  (sinθ – sin

3
θ/3) . 

R2 = [θ -   -  sin
3
θ – 

3
θ/3) . 

                                        =  { }                                   (17) 

            Thereby the measured forces from the experimental data are used in determining the metal cutting coefficients. It has been 

observed that as the chip thicknesses increases the resultant forces are also experienced by the end mill cutter. F t and Fr are the forces 

that will determine the coefficients effectively when compare to  and  .  

 

IV. FE MODEL OF MAGNETO-RHEOLOGICAL DAMPER WITH AN END MILL CUTTER 

 
Fig 2. 2: DOF Magneto-rheological damper with an end mill cutter 

 

In the matrix notation the equation of motion can be represented as  

 

                                                                      Where  

 

                                                                        

                                           

           are the nodal acceleration, velocity, displacement of the end mill cutter . The mass of the Magneto rheological damper is 

lumped at the connected nodes in the FE model for the combination of the end mill cutter and an attached damper is presented. The 

analysis gives the valuable information regarding the limits of chatter during machining. Regenerative chatter is the main source of 

instability of chatter. In this section of the paper analysis of stability is conducted with the conventional analytical and methods. The 

characteristics equation roots gives the information of the stability of the metal cutting process and it must be noted that it should 

contain only negative real part, In this work Euler beam is considered for stability analysis. 

 

V. EULER BEAM MODEL 
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        Where the matrices , , are the matrices of stiffness, damping, mass matrices of the end mill cutter and MR damper and d(t) 

are the displacements of the nodes F(t) represents the force vector 

 

 
       By rearranging the above equation for n degrees of freedom we have  

= ad Kt (1- ) { }                                                                (21) 

(t)= [B (t)] {d (t)}                                                                    (22) 

                                         

                                        Where [B (t)] is given by 

[B (t)]= ad Kt[C]  

 

                is the time delay operator and τ  is the time delay period between successive teeth in cut with the work piece . By 

applying the Laplace transform to the above characteristics equation which yields 

{[K] +s[C] +s
2
 [M]} d(s) - (1- ) [B(s)] {d(s)} =0         (24) 

 

            The stability of the characteristics equation has been analyzed on s-plane by using the parameters given in the table 4. 

 

Table 2: Parameters used for stability analysis of an End Milling Cutter 

1. Length of the tool Lt  (mm) 75 

2. Diameter of the tool dt  (mm) 6 

3. Modulus of Elasticity E (GPa) 200 

4. Poison’s ratio  ν 0.3 

6. Area of the End Mill Cutter  mm
2
 A 28.26 

7. Moment of Inertia I  mm
4
 63.58 

 

VI. ANALYTICAL APPROACH 

The transfer function matrix of the eq(24) is given by 

H(s) = ([K] +s[C] +s
2
 [M])

-1
                                                                          (25) 

Consider the nodal displacement vectors at the previous and present cuts at t-τ and t are  

 

{d}= {d1, d2, d3, d4 …dn}
 T

 

{d0}= {d1 (t-τ), d2 (t-τ), d3 (t-τ)…………. dn(t-τ)}
T 

{d (s)} = [H(s)] {F}e
st
 

{d0 (s)} = e
-st

 {d(s)} 

{Δs} = {d(s)} – {do(s)} 

= [1- e
-sτ

] e
st.

 [H(s)] {F}                                                                          (26) 

 

During machining at successive cuts the phase delay is ωcτ and by replacing the s with jω we get a nontrivial solution if the 

determinant of the corresponding equation is zero. 

{F}  = ad Kt [1- ] [H (j )] {F}  

                  det {[I]- ad Kt [1- ][C][H (j )]}= 0                   (27) 

 

From the above equation one gets the Eigen value and it is given by 

Ε = - ad Kt [1- ] 

                               = - ad Kt [1- ]            (28) 

From trigonometric relation = – j  and 

c = and s =  we get 
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             = - ad Kt [1-(c - s)]             (29) 

At the chatter frequency ωc the critical axial depth of cut can be evaluated by using the analytical expression 

 

Critical = - (  +j )                                                                          (30) 

Imaginary part of the above equation must be zero since the critical axial depth of cut is a real number therefore, 

                                          κ =  =  

Critical =  (1+κ
2
)                                                                                            (32) 

Critical =  [1+ (
2
]                                                                                         (33) 

 

VII. EXPERIMENTAL VALIDATION 

 

 
Fig 3: Photographic view of an experimental Setup. 

 

          In the present study for experimental work cases considered are a web and “I” structures. This section details the size and shape 

of each feature and illustrates the different thicknesses. Each studied feature combines to form complex geometric structures such as, 

boxes, ribs, fins, slots etc. Each thickness and height of the feature in this investigation stays constant and the thickness changes. The 

approach was to change the thickness of each feature while maintaining a constant length (3 in) and height (1.5 in). Table 4 tabulates a 

dimensional description of the features and outlines range thickness. The Magnetorheologically control end mill cutter vibration and 

MR damper is placed allocated with a tight fit of end mill cutter at the eye end of the MR Damper piston as shown in fig 5. The end 

mill cutter with different diameters of the shank can be placed in the assembly consisting of required of the bearing and the outer 

recess of the bearing is in tight fit with the holder assembly. The damper is placed on the work piece table at the desired orientation so 

that it should guide the tool with more flexibility in order to minimize the run out effect, displacement of the cutter from the mean 

position was  measured and for acceleration an accelerometer is employed in the closed vicinity of the end mill cutter , the response of 

the acceleration and velocity response of end mill cutter and hence then determining the frequency with which end mill cutter 

displaces the piston rod of MR damper. In order to activate the magnetic field flux along the passage in MR damper, the magnetic coil 

is supplied with current (I) having frequency equivalent to the frequency of the velocity from the end mill cutter, the response from the 

End Mill Cutter is in sinusoidal which is given as input to the assembly holder (AH). The energy dissipated by the end mill cutter is 

absorbed by the MR damper due to which the run out effect, displacement of the end mill cutter can be minimized; The Test’s were 

conducted with different axial depth of cut, spindle speed, feed rate. The displacement of cutter in the axial direction was measured 

during the machining of the aluminum work piece with 4 flute end mill cutter with different combinations of the machining 

parameters. Chatter in end milling process leads to inaccurate dimensions, poor surface finish of the work pieces and excessive tool 

wear. The stability charts are ordinarily made through the detection of the deflection of the tool or displacement of the end mill cutter 

in the direction perpendicular to the rotational axis of the cutter .The direction of resultant metal cutting force during end milling 

varies instantaneously due to the presence of periodic directional coefficients. In this present paper the displacement of cutter in the 

axial direction was measured by an accelerometer under the influence of magneto-rheological damper which is attached to the end 

mill cutter and coupled with the help of bearing.The inner recess of the bearing rotates with same RPM of the cutter.  Machined 

surface by end cutting edges was also observed in order to judge whether chatter occurred or not. 

 

VIII. CHATTER FREQUENCY MARKS ON WORK PIECE 

            The chatter marks are observed on work piece and comparison has been observed by incorporating magneto-rheological 

damper during machining and power spectral analysis has been done at machining conditions. The PSD plots are shown in Fig 8, these 

plots showed the dissipation of the energy by the magneto-rheological damper by varying the damper input current from 0 Amps to 

maximum 2 Amps, which absorbs the vibration of cutter during machining and reduces the chatter marks on work piece surface. 
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Fig 4: The PSD plots of the displacement of end mill cutter. 

 

           The chatter vibration observed on machined profile and therefore, by examining the machined surface the length of the chatter 

marks is measured at magnification scale in detail. Fig 5 shows the magnification of work piece. The distance of the peak to peak of 

chatter mark along the path of a metal cutting edge was measured in the photo at the magnification scale. The length, L ch was about 

0.70 mm. assuming that the path of a cutting edge was circular which diameter is denoted by dc , the chatter frequency  f ch, is 

calculated from the following equation,  

 

 
 

         Where N denotes the spindle speed RPM.  We obtain the chatter frequency for the different combinations of the machining 

parameters a series of 27 experiments conducted and data has been analyzed and it has been found that the chatter frequency increases 

as the spindle speed and depth of cut increases. 

 

 
Fig 5: Chatter marks on the machined surface 

 

        The acceleration of the spindle head in the axial direction was measured in slotting of aluminum by an accelerometer. Machined 

surface by end cutting edges was also observed in order to judge whether chatter occurred or not and the largest intensity agreed 

precisely with the one of the chatter mark along the path of each cutting edge under unstable cutting conditions was available to detect 

the chatter in slotting process with an end mill. 

 

Table 3: Chatter frequency at different spindle speeds. 
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IX. CHATTER ANALYSIS USING ROOT LOCUS METHOD 

         In this subsection, the Root Locus method is presented to analyze chatter instability. The method provides a control engineering 

perspective of the phenomenon. Equ can be viewed as the characteristic equation of a classical closed loop system with unit feedback, 

as shown in Fig 6. G(s) (1 - e
-sT

) is the open loop transfer function and KT is the feedback gain. The closed loop poles follow the 

corresponding root locus for increasing K cut and the stability limit is reached when at least a couple of conjugate roots cross the 

imaginary axis. 

 

 
Fig 6: Stability of an end mill cutter with and without damper using roots locus method 

 

The closed loop equation is 

                                                                               1+G(s) H(s) =0 

                                                                               (0.54 +3.8) (1+ )=0 

                                                                               1+ =0 or G(S)  

         The characteristic equation is 0.54 +CS+3.8=0For c=0; the poles are j2.75 i.e., the poles lie on the imaginary axis.  For C>0; 

the poles lie on the left hand of S-plane i.e., the locus tends towards stability. 

 

X. OPTIMIZATION OF CHATTER STABILITY 

       In order to increase overall manufacturing output, metal cutting requires higher axial depth of cut and spindle speeds for higher 

material removal rates along with minimizing tool deflection and reduction in chatter active vibration control has been used in end 

milling process.  

 

   
 

Fig 7: Interaction plots for critical axial depth of cut and Main effects plots for critical axial depth of cut. 
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Fig 8: Main Effects plots for S/N ratios and Fitted Line plot for linear model. 

 

Table 4 .Response Table for means 

                

Level 

Spindle 

speed 

RPM 

Feed rate 

mm/min 

Axial 

depth of 

cut mm 

1 0.3133   0.3167 0.1833 

2 0.3133 0.3167 0.2833 

3 0.3233 0.3167 0.4833 

Delta 0.0100 0.0000 0.3000 

Rank 2 3 1 

 

XI. IMPROVEMENT IN STABILITY OF CHATTER 

           Fig 8. Shows the S/N ratio graph where the horizontal line is the value of the total mean of the S/N ratio. Basically, the larger 

the S/N ratio, the better is the quality characteristic for the Impact Strength. As per the S/N ratio analysis from graph the levels of 

parameters to be set for getting optimum value for critical axial depth of cut are A2  B3 C1. According to this, depth of cut was found to 

be the major factor effecting the critical axial depth of cut(52.76%) whereas speed , feed rate was found to be the Second factor 

(35.81). the percentage contribution of Current is much lower, being 5%. After observing the Main Effect Plots for S/N ratio and 

Means we can see that, for improving the critical axial depth of cut (Response) the factor’s levels which are giving higher S/N ratio 

are A2 B3 C1. The Regression analysis has been carried out and it was found that the Axial critical depth of cut is statistically 

significant that is p< 0.05 and percentage of variation in axial critical limit can be accounted by the regression model analysis. It has 

also been observed that the depth of cut at higher spindle speed increases therefore axial critical limit tends to increase thereby stable 

during machining.  

 

Table 5: Minitab worksheet results. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Speed 

(rpm) 

Feed 

rate 

f 

Depth 

of Cut 

A-

Critical 

Limit 

SNRA3 PSNRA3 PMEAN3 

300 62 0.2 0.18 14.8945 6.05299 0.49 

300 63 0.3 0.28 11.0568 
  

300 65 0.5 0.48 6.37518 
  

400 62 0.3 0.28 11.0568 
  

400 63 0.5 0.48 6.37518 
  

400 65 0.2 0.18 14.8945 
  

500 62 0.5 0.49 6.19608 
  

500 63 0.2 0.19 14.4249 
  

500 65 0.3 0.29 10.752 
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Table 6: Comparison of Results and Initial process Parameters 

 

 

 

 

 

 

 

 

 

 

 

Axial critical depth of cut = -0.01667 + 1.000*(Depth of cut)                                               (36) 

 

           This equation can be used for to predict the axial critical depth of cut for a value of depth of cut or find the settings of depth of 

cut in order to achieve the desired value or range of values for axial depth of cut.  

 

XII. RESULTS AND DISCUSSIONS 

 
Fig 9: Enhancement of critical axial depth of cut limit at 0.3 mm and 0.5 mm depth of cut with different spindle speeds 

 

XIII. CONCLUSIONS 

         In this paper the chatter in the end milling process is studied experimentally under the influence of magneto rheological damping 

during end milling operations. This shows the effective capability of the magneto rheological damper to control the vibrations of the 

cutter and improves the chatter stability and increases the critical axial depth of cut .The experimental results shows that active 

damping by means of magneto rheological properties of the fluid as a chatter control strategy is also implemented in the setup. It is 

shown that magneto rheological damping is able to stable end milling operations by raising the critical axial depth of cut and the 

damping is more effective at higher depths of cut. Therefore damping can be proposed as an effective means for stabilization of 

chatter in real machining operations. In this paper an attempt has been made to study the effect of magneto rheological damping to 

reduce the chatter and increase the critical depth of cut during end milling and a comparative study has been done by the application of 

with and without Magneto rheological damper. This is followed by the experimental validation and optimization of the machining 

parameters or attaining the desired critical depth of cut. A general rise in the critical axial depth of cut due to active damping is 

observed for end milling and magneto rheological active damping is found to be more effective and proves to be advantageous. 

 

Nomenclature 

Chip thickness  

Helix angle  

Entry angle of the cut  

Exit angle of the cut  

Average chip thickness  

Feed rate  

Spindle speed N 

Number of flutes on cutter  

 Initial 

process 

parameter 

Optimal process 

parameter 

Improvement 

in S/N ratio 

(%) 

Improvement in 

Axial critical depth 

of cut (%) 

Predicted Predicted Predicted 

Level A3 B3 C2 A2 B3 C1 10.31 41.97 

Axial critical 

depth of cut 

0.35 0.49 

S/N (dB) 5.4594 6.05299 
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Cutter radius  

Tangential cutting force coefficients  

Radial cutting force coefficients  

Cutting force along the direction of feed  

Cutting force perpendicular to the direction of feed  

Axial Depth of Cut  

Diameter of End mill cutter   

Modulus of Elasticity of the cutter  

Area of cross section of the cutter  

Moment of Inertia  

Length of the cutter  
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 Abstract–The present study has been undertaken to establish 

the spatial and seasonal variation patterns in the surface water 

quality of the Jia- Bharali river basin, Assam, India with respect 

to the concentrations of dissolved trace metals (As, Cd, Co, Cr, 

Cu, Fe, Mn, Ni, Pb and Zn). The monitoring was done during 

wet and dry seasons for a period of 3 years from three types of 

sources – ponds, rivers and streams on both banks of the Jia - 

Bharali River. The surface water has As content (0.10 – 6.18 

µg/L). 20.1 % of the samples in the rainy season and 34.4 % in 

the dry season show Cd content higher then the desirable limit of 

0.005 mg/L. 54.4 % of the surface water samples also have Pb 

above the permissible limit of 0.05 mg/L during the rainy season 

while in the dry season, 85.8% surface water sources show Pb 

above the limit. Similarly, 60.1 % water samples during the wet 

season and 80.1 % water samples during the dry season show Ni 

content above the permissible limit of 0.02 mg/L. Zn content of 

the surface water sources are however very low throughout the 

year. The results are correlated to the dominant geological 

features, local environmental setting, and differences in water 

utilization by the people, variations in runoff volume, etc.  

 

     Index Terms – Surface water quality; Jia Bharali river basin; 

Brahmaputra plain; Trace metals 

 

I. INTRODUCTION 

he river Jia Bharali is one of the major south flowing 

tributaries of the river Brahmaputra with a major part of its 

catchment within Arunachal Himalaya. The Jia Bharali is a 

highly dynamic braided river, often changing its course and in 

the process, making large tracts of agricultural land non-

productive by depositing layers of sand.  Surface waters are most 

susceptible to pollution as runoffs and wastewaters find their 

easy entry. Anthropogenic influences such as urban, industrial 

and agricultural activities increasing exploitation of water 

resources as well as natural processes, such as precipitation 

inputs, erosion, weathering of crustal materials, etc., degrade 

surface waters often making their use hazardous for drinking, 

industrial, agricultural, and other uses ([1], [2]). It is commonly 

accepted that the concentrations of trace metals in surface water, 

which are available to aquatic organisms, are lower than the total 

concentrations of those metals [3]. The biological response is 

very often proportional to the labile metal concentrations [4], 

which are therefore usually regarded as bio available metal 

concentrations.  

     The people in the Jia-Bharali river basin seldom use the 

surface water for drinking, but they use it for various other 

household purposes including irrigation of crops, rearing of 

poultry and fish, etc. The surface water quality of the basin is 

thus intimately connected with public health and is very 

important for sustaining aquatic life in the area. The present 

study assesses the seasonal and temporal variability of surface 

water quality with respect to the trace metal content in the Jia 

Bharali river basin and estimates their susceptibilities to changes 

on the ground. 

 

II. MATERIALS AND METHOD 

A.  Study area 

     The Jia Bharali river catchment area is bounded by longitudes 

92
o
 00

/
 - 93

o
25

/
E and latitudes 26

o
 39

/ 
- 28

o
00

/
 N (Fig. 1). In 

Arunachal Pradesh, the river is known as Kameng and enters the 

plains just to the north of Bhalukpung (92
o
65/E:27

o
01/N) and got 

its name as Jia Bharali (Jia meaning alive in local language). A 

large flood plain of a meandering river system can be identified 

adjacent to the present channel as a distinct geomorphic entity 

towards west. It is dotted with numerous meander scars, remnant 

channels, misfit streams, inactive floodplains and natural levee. 

The region has extensive tea-plantations on the higher 

topographic surfaces and paddy fields generally occupying the 

topographic lows. The northern portion along the foothills of 

Arunachal Himalaya is made up of Reserve Forests (e.g. 

Chariduar, Balipara Reserve forests) and sparsely populated 

forest-villages. The region abounds in biodiversity with 

evergreen and deciduous trees of many types. The recorded 

maximum and minimum annual discharge of the Jia- Bharali 

River at the gauging station N.T. Road Crossing [5] is 9,939 

cumec and 53 cumec respectively. The average annual suspended 

sediment load of the river recorded at this gauging site was 2,143 

ha-m [5]. The climate of the study area is sub-tropical in nature 

with hot and humid summer, (average temperature 29° C), heavy 

monsoon rain (May to September) followed by inundation of 

almost the entire area, dry autumn and cold winter (November to 

February, average temperature 16° C). The Jia-Bharali River 

basin experiences 4 to 5 major floods annually during the 

monsoon periods 

 

T 
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Figure 1: Location map of the study area 

 

B. Water sampling and chemical analysis 

     Water samples from 35 sources consisting of streams, rivers, 

and public ponds spread  over the entire area of the Jia Bharali 

river basin were collected from pre-selected locations (Fig. 2) 

twice a year (monsoon and post-monsoon) for a three year period 

from 2008 to 2010. Standard methods [6] were followed in 

collection, storage and analysis of the water samples.  

 

 
 

Figure 2: Surface water sampling in the study area. 

 

     The metals were estimated in the sample solution by 

aspirating the sample solution directly into the appropriate flame 

in an Atomic Absorption Spectrometer (Varian SpectrAA 220) 

following standard acid digestion technique. Arsenic was 

estimated by hydride generation atomic absorption spectrometry 

(HGAAS) using Varian VGA-77 vapour generation assembly. 

 

III. RESULTS AND DISCUSSION 

     Since most of the water sources are being used by the people 

for domestic purposes (including cooking and in some cases for 

drinking), the results have been compared with WHO guidelines 

for drinking water quality to assess their suitability for 

consumption. Basic statistics of the water quality data with 

respect to minimum, maximum, and mean values along with 

standard deviation are given in Tables 1 and 2.  

The results can be discussed as follows: 

 

Table 1: Trace metal compositions of the surface water sources. 

(BDL: Below detection limit, SD standard deviation; As µg/L; 

all other parameters in mg/L) 

 

Trace 

metals 

Wet Season 

Min Max Mean SD Min 

As BDL 2.95 0.78 0.79 BDL 
Cd BDL 0.012 0.003 0.003 BDL 

Co BDL 0.059 0.018 0.014 BDL 
Cu BDL 0.13 0.04 0.04 BDL 

Cr 0.01 0.14 0.07 0.03 0.03 

Fe 0.16 1.11 0.43 0.29 0.24 
Mn BDL 0.13 0.04 0.03 BDL 

Ni BDL 0.10 0.04 0.03 BDL 
Pb BDL 0.14 0.06 0.04 BDL 

Zn BDL 0.07 0.02 0.02 BDL 
 

Table 2: Trace metal compositions of the surface water sources. 

(BDL: Below detection limit, SD standard deviation; As µg/L; 

all other parameters in mg/L) 

 

Trace 

Metals  

Dry season 
Min Min Max Mean SD 

As BDL BDL 6.18 2.32 1.42 
Cd BDL BDL 0.035 0.008 0.009 

Co BDL BDL 0.094 0.040 0.027 

Cu BDL BDL 0.18 0.10 0.04 
Cr 0.01 0.03 0.29 0.13 0.06 

Fe 0.16 0.24 2.90 0.81 0.56 
Mn BDL BDL 0.16 0.08 0.04 

Ni BDL BDL 0.15 0.07 0.04 

Pb BDL BDL 0.25 0.11 0.06 
Zn BDL BDL 0.11 0.04 0.03 

 

A. Arsenic (As) 

     In the present study, arsenic concentration of the surface 

water samples was in the range of BDL to 2.95 µg/L (wet 

seasons) and from BDL to 6.18 µg/L in the dry seasons. All of 

the values are below the recommended maximum permissible 

limit of drinking water standards (0.01 mg/L or 10 µg/L, [7]). 

The values are distributed in the ranges as shown in Table 2: 

 

Range 
%  of surface water sources 

having As Wet Season Dry Season 

BDL 22.9 2.7 

< 1.0 µg/L 42.8 17.2 

1.0 – 10.0 

µg/L 
34.3 80.1 

> 10 µg/L NIL NIL 

Total 100 100 
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     Arsenic commonly occurs in the form of the oxyanions, 

arsenite and arsenate, in natural waters. The form and 

concentration of arsenic species are usually determined by pH, 

the redox potential, and such other factors that control the 

speciation and the mobility of arsenic in the environment. It has 

already been shown that the surface water sources of the present 

study are considerably rich in Fe and this may be one reason for 

low values of total arsenic in the water samples. Inorganic 

arsenic (III) species are highly toxic, and various diseases, 

including lung cancer, liver cancer, renal cancer, and skin cancer 

or perturbations of the respiratory, gastrointestinal, 

cardiovascular, nervous [8]. 

 

B. Cadmium (Cd) 

    Cadmium is a biologically nonessential teratogen, carcinogen, 

and probable mutagen usually present in water as a result of 

discharges from human activities [9]. Cd content of the surface 

water sources varied from BDL to 0.012 mg/L (mean 0.003 

mg/L) in the wet seasons and from BDL to 0.035 mg/L (mean 

0.008 mg/L) in the dry seasons. Since industrial activities are 

virtually absent in the study area, the most likely sources of Cd 

must have been lithological or application of fertilizers in the 

catchment. There is, however, a high concentration of cadmium 

in the studied surface water sources with 20.1 % of the samples 

in the rainy season and 34.4 % in the dry season having cadmium 

content higher than the desirable limit of 0.005 mg/L [10]. 

However, in the dry seasons, 28.6 % sources and in the wet 

seasons, 37.2 % of the surface water sources had Cadmium 

below the detection limit. The distribution of Cd in the surface 

water is relatively consistent throughout the study area, implying 

that it could have been derived from non-point sources such as 

agricultural runoff.  

 

C. Cobalt (Co)  

     The cobalt contents of the surface water sources in the study 

area are in the ranges of BDL to 0.059 mg/L with a mean value 

of 0.018 mg/L in the wet seasons and from BDL to 0.094 mg/L 

with a mean value of 0.040 mg/L in the dry seasons. Most of the 

surface water sources show enrichment of the Co content. Also, 

the dry season Co content is higher than that of the wet season. 

25.8 % sources (mainly river) in the wet season and 11.5 % 

sources in the dry season show cobalt content below the 

detection limit. Cobalt did not show any systematic variation so 

far as spatial distribution is concerned.  

 

D. Copper (Cu) 

     Copper content of the surface water samples in the present 

study is in the ranges of BDL to 0.13 mg/L (mean 0.04 mg/L) in 

the wet seasons and BDL to 0.18 mg/L (mean 0.10 mg/L) in the 

dry seasons. The average copper concentration of the water 

samples is far below the desirable value of 2 mg/L [7]. However, 

the dry seasons show more copper content. 91.5 % of the surface 

water sources have higher Cu concentration in the dry season 

than in the wet season. It is observed that the river water samples 

have lower Cu content than the pond water samples for both the 

wet and dry seasons. Application of organic or mineral 

fertilizers, other crop protection products, sewage sludge, etc. 

[11] may add Cu. Though copper is not a cumulative systemic 

poison, large dose (>100 mg) of Copper are harmful to humans 

and might cause central nervous system disorder, failure of 

pigmentation of hair and adverse effects on Fe-metabolism that 

results in liver damage [12].  

 

E. Chromium (Cr) 

     High doses of chromium cause liver and kidney damage [13]. 

It exists in both +3 and +6 oxidation states with the latter being 

more stable and more toxic. Cr (VI) is also the more mobile form 

in the soil environment than the trivalent form [14]. Cr (III) is 

considered as an essential trace element for the maintenance of 

an effective glucose, lipid and protein metabolism in mammals. 

On the other hand, Cr (VI) is toxic for biological systems. In the 

present work, the total Cr concentration (both Cr (III) and Cr 

(VI)) varied from low to sufficiently high values, i.e. in the range 

of 0.03 – 0.29 mg/L in the dry seasons and 0.01 – 0.14 mg/L in 

the wet seasons.  However, 94.4 % of the surface water sources 

show more Cr concentration in the dry season. Thus, Cr 

characteristics of the studied aquifers can be presented as, 

 

 

Range 
Number of surface water sources 

having Cr in the range Wet Season Dry Season 

BDL NIL NIL 

≤  0.05 

mg/L 
11 3 

0.051 – 0.10 

mg/L 
20 9 

>  0.11 

mg/L 
4 23 

Total 35 35 

 

Reference [10] has suggested a maximum permissible value of 

0.05 mg/L for Cr in drinking water and most of the sources in the 

studied area have Cr exceeding this value. So, it is clear that most 

of the surface water sources of the study area had high Cr content 

in both the wet and the dry seasons. Chromium may enter water 

from various industrial processes through discharge of effluents, 

but this could be ruled out in the present study area because of 

almost complete absence of industry.  

 

F. Iron (Fe)  

     Iron in surface water is generally present in the ferric state. 

The concentration of iron in well aerated water is seldom high, 

but under reducing conditions, which may exist in some ground 

water, lakes or reservoirs and in the absence of sulfide and 

carbonate, high concentration of soluble ferrous iron may be 

found. The other reasons for the high concentration of this 

element may be the removal of dissolved oxygen by organic 

matter leading to reduced conditions. Iron dissolution in surface 

water increases further due to bacteriological degradation of 

organic matter under reducing conditions that lead to the 

formation of various humic and fulvic compounds ([15], [16]). In 

the present work, iron contents (considering average values) 

varied from 0.16 to 1.11 mg/L in the wet seasons and 0.24 to 

2.90 mg/L in the dry seasons with most sources exceeding WHO 

[7]  limit (0.3 mg/L) for drinking water. Fe, along with Mn, can 

affect the organoleptic quality of water as well as coloration of 

the water thus initiating sedimentation in the system. The iron 

content varies from location to location depending on the soil 

characteristics and it can be summarized as: 
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Range 
Number of surface water sources  

Wet Season Dry Season 

< 0.3 mg/L 19 2 

0.3 – 1.5 mg/L 16 30 

1.5 – 3.0 mg/L NIL 3 

Total 35 35 

 

It is obvious that in the wet season 54.4% surface water sources 

have Fe content below the maximum permissible limit while in 

the dry season, Fe content increases to well above this limit for 

94.4% surface water sources, mainly due to the reduction in 

water volume. 85.8% sources in the dry seasons and 45.8% 

sources in the wet seasons show Fe content in the range of 0.3 – 

1.5 mg/L.  

 

G. Manganese (Mn) 

     The surface water samples of the study area show Mn content 

in the range of BDL – 0.13 mg/L (mean 0.04 mg/L) in the wet 

seasons and BDL – 0.16 mg/L (mean 0.08 mg/L) in the dry 

seasons. Obviously dilution by rain water lowers the Mn-content 

in the wet season. Only 8.6 % of the samples in the wet seasons 

and 34.3 % samples in the dry seasons have Mn above the 

permissible limit of 0.1 mg/L [10]. 80.1 % of the surface water 

sources in the study area have higher Mn-content in the dry 

seasons than in the wet seasons. In nature, manganese oxides are 

widely dispersed in various forms of discrete particles, coatings, 

nodules, micro-nodular deposits, thin layers on mineral surfaces, 

or interspersed in clay minerals ([17], [18]). These oxides tend to 

be deposited at the redox front which may occur near the water 

table and also at places along the ground-water flow path owing 

to changes in vertical and horizontal permeability.  

Under favourable conditions of water circulation pattern and/or 

chemical composition, manganese salts can be redissolved [19]. 

Higher levels of manganese sometimes found in freely flowing 

river-water and are usually associated with industrial pollution 

[7].  

 

H. Nickel (Ni) 

     Sources of nickel in water include contamination from 

municipal sewage sludge, wastewater from sewage treatment 

plants, and surface water near landfill sites. Anthropogenic 

sources include combustion of fuel or waste released from 

industries [20]. In this work, Ni contents spread from BDL to 

0.10 mg/L (mean 0.04 mg/L) in the wet seasons and from BDL 

to 0.15 mg/L (mean 0.07 mg/L) in the dry seasons. 60.1 % water 

samples during the wet season and 80.1 % water samples during 

the dry season show Ni content above the permissible limit of 

0.02 mg/L [10]. River water sources have been found to have Ni 

content in the range of BDL – 0.06 mg/L in the wet seasons and 

from 0.02 – 0.11 mg/L in the dry seasons. 91.5 % sources have 

comparatively higher nickel concentrations in the dry season than 

in the wet season. 

 

I. Lead (Pb) 

     Lead is a cumulative poison to humans. Its major effects are 

impairment of hemoglobin and porphyrin synthesis [6]. Lead 

solubility is controlled principally by PbCO3 and low-alkalinity 

while low-pH waters can have higher Pb concentrations [21]. 

Adsorption of Pb on organic and inorganic sediment surfaces 

(Hem 1976) may be the reason for the concentration of this toxic 

metal in the surface water. Long term exposure to lead or its salts 

(especially soluble salts or the strong oxidant PbO2) can affect 

the nervous system and kidneys adversely [13]. In this work, the 

concentration of Pb was in the range of BDL – 0.25 mg/L (mean 

0.05 mg/L) in the dry seasons and BDL – 0.14 mg/L (0.06 mg/L) 

in the wet seasons. Most of the values exceed the maximum 

permissible limit of 0.05 mg/L for drinking water [10]. However, 

almost all the surface water sources have higher Pb-content in the 

dry season than in the wet season. 54.4 % of the surface water 

samples have Pb above the permissible limit of 0.05 mg/L [10] 

during the rainy season while in the dry season, 85.8% of the 

surface water sources show Pb above the limit corresponding to 

the low pH of the sources. Long term exposure to lead or its salts 

(especially soluble salts or the strong oxidant PbO2) can affect 

the nervous system and kidneys adversely [13].  

 

 

G. Zinc (Zn) 

     Zinc shows a significant content in the surface waters from 

BDL – 0.07 mg/L (mean 0.02 mg/L) in the wet seasons and BDL 

– 0.11 mg/L (mean 0.04 mg/L) in the dry seasons. River water 

samples have low Zn content compared to that of pond water 

sources ranging from BDL – 0.05 mg/L in both the wet and the 

dry seasons. However, even the highest values of Zn measured in 

this work are far below the guideline value of 3 mg/L [7]. During 

the wet season, Zn concentration came down slightly due to the 

effect of dilution by runoff water infiltration. Occurrence of these 

low concentrations of Zn in the surface water might be indicative 

of leaching of this element through percolation into the surface 

water from the overlying soil.  

 

IV. CONCLUSIONS 

     The hydrochemical analyses showed the distribution 

characteristics of trace element concentrations of the surface 

water sources in the Jia-Bharali river basin are the result of 

combined influence of natural conditions, i.e., geological and 

human activity. Though human activities have not yet caused 

serious degradation of surface water quality, some trace metal 

concentrations have profoundly exceeded the related standards. 

Dissolved metal concentrations of all water samples are below or 

close to the maximum permitted concentration for drinking 

water, except for Fe, Pb, Cd and Cr. The higher values of these 

metals in the surface water sources of the basin imply additional 

inputs from unusual geochemical enrichment, which in turn may 

be attributed to the geological sources coupled with 

anthropogenic inputs from the catchments. 
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    Abstract- The Mechanical properties of Al-Si-Mg (Al 6061) 

based hybrid composites containing mica particulates of 200 

microns and short e-glass fibres of 2-3 cm length in different 

compositions are studied with stretching/straining and aging. 

Vortex type of stir casting was employed in which preheated 

reinforcements were introduced. The test specimens were 

machined to ASTM standards and were subjected to solution 

heat treatment and artificial ageing. Double aging was carried out 

on the specimens with strain and without strain. The properties 

like Specific wear rate and Hardness are studied and results are 

presented. A degree of improvement in both Specific wear rate 

and Hardness was observe in double aged casting with strain 

over  double aged without stress, single aged and as-cast 

condition. The microstructures of the composites were studied to 

know the dispersion of the mica and e-glass fibre in matrix. It has 

been observed that addition of reinforcements significantly 

improves Wear rate along with Hardness properties as compared 

with that of unreinforced matrix.  

 

 

    Index Terms- Mica, E-glass, Al6061 hybrid composite, single 

aging, double aging, straining. 

 

I. INTRODUCTION 

etal Matrix Composites (MMCs) have received increasing 

attention in recent decades as engineering materials. The 

introduction of a ceramic material into a metal matrix produces a 

composite material that results in an attractive combination of 

physical and mechanical properties, which cannot be obtained 

with monolithic alloys.(1-6)There is an increasing need for 

knowledge about the processing techniques and mechanical 

behaviour of particulate MMCs in view of their rising production 

volumes and their wider commercial applications(7). Interest in 

particulate reinforced MMCs is mainly due to easy availability of 

particles and economic processing technique, adopted for 

producing the particulate reinforced MMCs. 

        The most conventional method of production of composites 

by casting route is vortex method, where the liquid aluminium 

containing 2-5% Mg is stir with an impeller and ceramic particles 

are incorporate into vortex formed by stirring of the liquid 

metals. Addition of Mg into the liquid metal reduces the surface 

tension (8) and there by avoids the rejection of the particles from 

the melts. Without addition of Mg recovery of the particles into 

the melt is quite low. Hence 2-5% Mg is generally add to the Al 

melts before incorporation of the particles 

       Multi-stage heat treatment known as retrogression and re-

ageing (RRA) is a process used to enhance the mechanical and 

corrosion resistance properties of aluminium. The RRA process 

was first developed by Cina and Gan and their results showed 

that 7xxx series of aluminium alloys are known to respond to 

retrogression and re-aging thermal treatments (9). This paper 

presents preliminary findings on the influence of strain, aging 

and re-ageing called double ageing heat treatment on the wear 

rate and hardness properties of aluminium alloy 6061 based 

hybrid composite. 

 

II. MATERIALS AND METHODS 

Matrix Material 

        Al 6061 alloy, which exhibits excellent casting properties 

with reasonable strength, was used as a matrix material. This is a 

popular aluminium alloy with good strength and is suitable for 

mass production of starting lightweight metal castings. The 

chemical composition of the Al 6061 alloy is shown in the Table-

1. 

          White Mica of 200 microns was selected as particulate 

form reinforcement. E-Glass fibre of 2-3 mm length and 9m in 

diameter is also considered as fibre reinforcing material. The 

chemical composition of the E-Glass fibre is given in the Table-

2. 

 

  

 

Mg Si Fe Cu Ti Cr Zn Mn Be V Al 

0.92 0.76 0.28 0.22 0.10 0.07 0.06 0.04 0.003 0.01 Bal 

Table-1 Chemical composition of Al 6061 by weight percentage. 

M  
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SiO2e 

% by wt 

Al2O3 

% by wt 

CaO 

% by wt 

MgO 

% by wt 

B2O3 

% by wt 

54.3 15.2 17.2 0.6 8.0 

Table-2 Chemical composition of E-Glass fibre by weight percentage. 

 

Preparation of the composite 

       Al 6061 alloy was melted at 700C, which is superheated by 

100C above the liquidus temperature of the matrix alloy. The 

vortex technique was adopted to fabricate the specimens in 

which a vortex was created in the melt of the matrix alloy using 

Al2O3 coated mechanical stirrer. The preheated Mica particulates 

and E-Glass fibres (400C) were introduced into the molten 

slurry. 

       A small amount of Mg [14], which improves the wetability 

of the reinforcements, was added before introducing reinforcing 

materials. Stirring was carried out continuously till the interface 

between the particles, fibers and the matrix promotes wetting and 

then finally poured into the metallic mould. 10 specimens of 

various compositions were produced as shown in table 3. 

 

Heat-Treatment 

       The procedure for heat treatment involves the following 

steps 

i) Solutionizing  

ii) Quenching 

iii) Stretching/Straining 

iv) Two-step aging  

a) First step at lower temperature(single aging) 

b) Second step at higher temperature(double 

aging) 

 

Solutionizing & Quenching:  

       Solution treatment for 2 hrs, soaking temperature of 480 

±5C was adopted followed by oil (SAE30/40) quench at room 

temperature was carried out. Figure.1 show the heat treatment 

cycle. 

 

Stretching/Straining: 

       One set of specimens are permanently deformed by 10% 

max. by applying external pressure. 

       This is carried out immediately after the quenching, before 

precipitation starts and material becomes harder. (Before 6 Hrs) 

 

Aging:  

       Single aging: This step is carried out at a temperature of 120 

±5C for a period of 16- 24 hrs. 

       Double aging: After the first step aging, second step aging is 

carried out at 170 ±5C for period of 16-18 hrs. 

 

 

Solution heat
treatment

Step one

Step two

Time

Quench

T1

T2

T3

T
em

p
e
ra

tu
re

 
Fig. 1: Schematic representation of temperature Vs time plot showing both solution and precipitation heat treatments 

(artificial ageing). 

III. RESULTS AND FINDINGS 

Microstructure analysis  
        Figures below- shows the microstructure of As- cast Al6061 

composite. Precipitations were evident both along and across 

grains. Figure-2to 5 shows typical microstructure of the Al 6061 

Hybrid Composites containing 2% Mica and 2 % e-glass fiber. 

Micrograph clearly reveals minimal micro porosities in the 

casting. No clustering of reinforcements was observed in the 

matrix, and the dispersion of Mica particles and e-glass short 

fibers is seen to be almost uniform. Figure 4 and 5 shows there is 

good bonding between matrix material and the reinforcements. 

Also it is clearly evidenced that the particulates are concentrated 
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in the boundary region which is clearly visible and it indicates 

good bonding strength.  The grain structure in Double aged with 

strain (Figure 5) is denser than other conditions; hence this gives 

better mechanical and tribological properties. It clearly indicates 

that no gap is observed between the particle and matrix and 

between the fiber and the matrix, and reinforcing materials are 

seen well bonded with the matrix. 

 

 

    There are numbers of software available which can mimic the process involved in your research work and can produce the possible 

result. One of such type of software is Matlab. You can readily find Mfiles related to your research work on internet or in some cases 

these can require few modifications. Once these Mfiles are uploaded in software, you can get the simulated results of your paper and it 

easies the process of paper writing. 

As by adopting the above practices all major constructs of a research paper can be written and together compiled to form a complete 

research ready for Peer review. 

 

            

              Fig2: Microstructure of As-Cast Al6061                                   Fig3: Microstructure of Single aged Al6061 

              Composite (2wt% mica, 2wt% E-glass fiber)                           Composite (2wt% mica, 2wt% E-glass fiber) 

 

                     

Fig4: Microstructure of Double aged without                                        Fig5: Microstructure of Double aged with strain  

strain Al6061 Composite (2wt% mica, 2wt% E-glass fiber)               Al6061Composite (2wt% mica, 2wt%  E-glass fiber)                    

 

Hardness  

          Hardness test was carried out using Brinell hardness tester. 

Test specimens of 20 mm thickness were machined from as-cast, 

single aged and double aged with strain and without strain of 

various compositions mentioned. Steel ball of 2.5 mm diameter 

and 60 Kgf load was used. The test was carried out at three 

different locations and the average value was taken as the 

hardness of the composite specimens.The results are shown as 

below  
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Graph 1. Shows Evaluation of hardness for samples with various 

Mica Compositions and aging conditions with E-glass 1% constant 

 

 
 

Graph 2. Shows Evaluation of hardness for samples with various 

Mica Compositions and aging conditions with E-glass 2% constant 

 

 
Graph 3. Shows Evaluation of hardness for samples with various 

Mica Compositions and aging conditions with E-glass 3% constant 
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          From the above Figures it is evident that the hardness of 

the composite material is much higher then that of its parent 

metal. It is also shown that the hardness of the composite 

material increases with wt% of Mica and E-glass content. This is 

because of addition of reinforcement makes the ductile Al6061 

alloy into more brittle and hard as silica content increases. And 

also the heat treatment and aging lead to the formation of 

intermetallic precipitates. In double aging the amount of 

precipitate and the size of the precipitates are favorable. When 

the specimens are subjected to strain the grains are more uniform 

and closer and this leads to enhanced hardness which is seen in 

the above graphs. 

 

Wear Resistance 

         A pin-on-disc test apparatus was used to investigate the dry 

sliding wear characteristics of the composites. Wear specimen of 

8 mm in diameter approximately 30 mm long were prepared. 

Heat treated and aged as per the requirements. Test was 

conducted for 10 minutes with a load of 1kg and at 600 RPM. All 

tests were conducted at room temperature and specific wear rear 

rate was calculated by volume loss method. During the test, the 

pin was pressed against the counterpart rotating against an EN32 

steel disc (hardness 65 HRC) by applying the load. All the 

specimens followed a single-track, 80 mm in diameter, with a 

tangential force. A friction-detecting arm connected to a strain 

gauge held and loaded the pin specimen vertically into the 

rotating hardened steel disc. The Specific wear rates of the 

composite specimens were studied as a function of the volume 

worn out, sliding distance, and applied load 

 

 

 

Specific Wear rate is calculated by, Ksp=   in mm
3
/Nm 

 

 

 
Graph 4. Shows Evaluation of Specific wear rate for samples with various 

Mica Compositions and aging conditions with E-glass 1% constant 

 

 
 

Graph 5. Shows Evaluation of Specific wear rate for samples with various 

Mica Compositions and aging conditions with E-glass 2% constant 
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Graph 6. Shows Evaluation of Specific wear rate for samples with various 

Mica Compositions and aging conditions with E-glass 3% constant 

 

         Wear rate of the composites decreased as the reinforcement 

increases as there drastic improvement in hardness and good 

bonding between the matrix and the reinforcement. The wear loss 

is significantly reduced with aging and lowest wear rate was 

observed in double aging with strain than single aged or double 

aged specimens which can be attributed to higher hardness as 

discussed earlier. 

 

IV. CONCLUSION 

         Based on this study conducted on the mica, E-glass 

containing Al6061 composite material, with different aging 

conditions the following conclusions can be made:  

 

a) Using stir casting method, mica and e-glass fiber can be 

successfully introduced in the Al6061 alloy matrix to 

fabricate hybrid composite material.  

b) From the microstructure analysis it is evident that the 

composites fabricated have fairly even distribution of 

reinforcements in the composite material.  

c) Double aged with strain specimens show denser grain 

structure than other samples. 

d) The hardness of the specimens increased with increase in 

reinforcement content in the composite. Heat treatment and 

aging has significant effect on hardness and double aged 

with strain is resulted in the peak values. 

e) It is also observed that wear loss decreased with increase 

in reinforcement in the matrix alloy under specific test 

condition. Heat treatment has a profound effect on wear 

behavior of the composite. 

f) The results obtained clearly indicate that, the double aged 

with strain specimens have better hardness and wear 

resistance compared to the single aged  and double aged 

specimens. 

g) It is evidenced that composites with 3% Mica and 3% E-

glass has better hardness and wear resistance compared to 

other combinations 
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    Abstract- A new simple, rapid, accurate, sensitive and precise 

spectrophotometric method for the determination of 

trifluoperazine hydrochloride in bulk and capsule dosage form 

.pharmaceutical formulations is described. The method is based 

on the simple solubility of trifluoperazine hydrochloride in 

methanol. The absorbance maximum of trifluoperazine 

hydrochloride measured at wave length 265 nm. The drug obeys 

Beer’s Law in the concentration range 2-45 μg/ml employed for 

this method. Accuracy and reproducibility of the proposed 

method was statistically validated by recovery studies. The 

method is easily be employed in the laboratory for the routine 

estimation of drug and it’s extended to the analysis of 

trifluoperazine hydrochloride in pharmaceutical formulations. 

 

    Index Terms- UV spectrophotometry, trifluoperazine  

hydrochloride, methanol, Beer’s law, capsule analysis . Least 

square regression analysis 

 

I. INTRODUCTION 

he primary application of trifluoperazine is for schizophrenia  

.Other official indications may vary country by country, but 

generally it is also indicated for use in agitation and patients with 

behavioural problems, severe nausea and vomiting as well as 

severe anxiety. Its use in many parts of the world has declined 

because of highly frequent and severe early and late tardive 

dyskinesia, a type of extrapyramidal symptom. The annual 

development rate of tardive dyskinesia may be as high as 4%. A 

2006 study suggested that trifluoperazine may be able to reverse 

addiction to opioids.[1]A multi-year UK study by the 

Alzheimer's Research Trust suggested that this and other 

antipsychotic drugs commonly given to Alzheimer's patients with 

mild behavioural problems often make their condition worse.[2] 

Pharmacology OF Trifluoperazine has central antiadrenergic,[3] 

antidopaminergic,[4][5] and minimal anticholinergic effects.[6] 

It is believed to work by blockading dopamine D1 and D2 

receptors in the mesocortical and mesolimbic pathways, relieving 

or minimizing such symptoms of schizophrenia as hallucinations, 

delusions, and disorganized thought and speech.[7]Side effectsA 

2004 meta-analysis of the studies on trifluoperazine found that it 

is more likely than placebo to cause extrapyramidal side effects 

such as akathisia, dystonia, and Parkinsonism.[7] It is also more 

likely to cause somnolence and anticholinergic side effects such 

as blurred vision and xerostomia (dry mouth).[7] All 

phenothiazines can cause the rare and sometimes fatal 

neuroleptic malignant syndrome.[8] Trifluoperazine can lower 

the seizure threshold.[9] The antimuscarinic action of 

trifluoperazine can cause excessive dilation of the pupils 

(mydriasis), which increases the chances of patients with 

hyperopia developing glaucoma.[10] Chemically Trifluoperazine 

hydrochloride is  (2-trifluoromethyl-10-[3-(4-methyl-1-

piperazinyl)propyl]phenothazine). It has a highly selective mode 

of action, and produces a tranquil state of mind without excessive 

sedation [11,12]it is synthesized in the manner described already 

for prochlorperazine, alkylation is performed using 2-

trifluoromethylphenothazin-4-methyl-1-

piperazinylpropylchloride as the substrate.Many patients that 

have not responded to other therapies have benefited from this 

versatile psychotropic.agent. Recently, TFPH has been the focus 

of extensive research, both for the development of rapid and 

simple methods for its detection and because of its structural 

properties as a reagent for chemical analysis [13]. Various 

methods have been employed for the determination of TFPH 

including titrimetry [14], potentiometry [15],spectrophotometry 

[16–19] fluorimetry [20], flow injection analysis [21,22], 

sequential injection analysis [23],high-performance liquid 

chromatography [24,25] and liquid chromatography electrospray  

ionization mass spectrometry (LC–ESI–MS) [26]. 

chromatography, and LC–ESI–MS, all require highly 

sophisticated instruments that are relatively expensive   and not 

available in all laboratories. By contrast, ultraviolet–visible (UV–

Vis) spectroscopy is simple with sufficient precision and 

sensitivity, but it does suffer from strong interferences from drug 

excipients and diluents [27]. Therefore, an attempt was made to 

develop a simple spectrophotometric method for the estimation 

of the present drug in bulk and pharmaceutical formulations 

 

II. EXPERIMENTAL 

2.1. Materials 

        Pharmaceutical gradeTFPH was obtained from south Africa 

and india .methanol was used in all stages. Two brands of 

capsules STELAZINE SPANSULE CAPSULE (smithkline 

beecham pharmaceuticals pvt ltd, johannesberg, SA) and 

T 
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ARBPAN-2 (arbro pharmaceuticals, New delhi, India) were 

procured from the local market. 

2.2. Apparatus 

        Spectrophotometric analysis was performed on a Shimadzu 

UV-1800 spectrophotometer, with a 1.00 cm quartz cells. The 

instrument settings were optimized to produce a spectrum with 

about 80% full-scale deflection and acceptable noise level. Each 

spectrum was recorded in triplicate. For each replicate 

measurement the cell was refilled with fresh solution 

Methods 

2.3.1. Preparation of TFPH standard solutions 

        A stock solution containing 100 μg mL-1 of TFPH was 

prepared by dissolving 10mg of TFPH in methanol, then 

transferring into a 100 mL volumetric flask and diluted up to the 

mark with methanol. All measurements were made at room 

temperature.The standard solutions were prepared by the proper 

dilutions of the stock standard solution with methanol to reach 

concentration range of 2-45 μg mL-1. The determination was 

conducted in triplicate. 

2.3.2. Preparation of sample solution 

        A powder (55.10 mg) equivalent to 10 mg of TFPH was 

transferred to 100 mL volumetric flask. The content was mixed 

with 50 mL of methanol. The mixture was sonicated for 20 min. 

This solution was filtered through the whatman filter paper 

No.41 and the filtrate and washings were combined and diluted 

to the 100 mL with methanol to get solution having TFPH 100 

μg mL-1. 

 2.3.3 Preparation of Calibration Curve 

        The standard stock solution of TFPH was scanned in the 

wavelength range of 200 nm to 400 nm against methanol as a 

blank. A calibration curve was constructed over a concentration 

range 2-45 μg mL-1. Absorbance of each solution was measured 

at the wavelength of 265 nm. Calibration curve was constructed 

for TFPH by plotting absorbance versus concentration at 265 nm 

wavelength. The determination was conducted in triplicate. ( Fig 

: 2) 

2.4. Validation of Method 

        The method was validated with respect to linearity, 

accuracy, precision, limit of detection (LOD) and limit of 

quantitation (LOQ)  [31,32,33] 

 2.4.1  Linearity 

        To establish linearity of the proposed method, ten separate 

series of solutions of TFPH (2–45 μg mL-1 in methanol) were 

prepared from the stock solutions and analyzed. Least square 

regression analysis was performed on the obtained data 

 2.4.2  Accuracy 

        The accuracy of the method is the closeness of the measured 

value to the true value for the sample. To determine the accuracy 

of the proposed method, different levels of drug concentrations 

lower concentration (LC, 80%), intermediate concentration (IC, 

100%) and higher concentration (HC, 120%) were prepared from 

independent stock solutions and analyzed (n = 10). Accuracy was 

assessed as the percentage relative error and mean % recovery 

(Table 1). To provide an additional support to the accuracy of the 

developed assay method, a standard addition method was 

employed, which involved the addition of different 

concentrations of pure drug (10, 20 and 30 μg mL-1) to a known 

preanalyzed formulation sample and the total concentration was 

determined using the proposed method (n = 10 ). The% recovery 

of the added pure drug was calculated as % recovery = [(Ct–

Cs)/Ca] x 100, where Ct is the total drug concentration measured 

after standard addition; Cs, drug concentration in the formulation 

sample; Ca, drug concentration added to formulation (Table 1). 

2.4.3 Precision 

        Repeatability was determined by using different levels of 

drug concentrations (same concentration levels taken in accuracy 

study), prepared from independent stock solutions and analyzed 

(n=10) (Table 2). Inter-day and intra-day variations were studied 

to determine intermediate precision of the proposed analytical 

method. Different levels of drug concentrations in triplicates 

were prepared three different times in a day and studied for 

intraday variation. The same procedure was followed for three 

different days to study inter-day variation (n = 10). The percent 

relative standard deviation (% R.S.D.) of the predicted 

concentrations from the regression equation was taken as 

precision (Table 2). Precision studies were also carried out using 

the real samples of TFPH capsule in a similar way to standard 

solution to prove the usefulness of the method 

2.4.4 Limit of Detection (LOD) and Limit of Quantitation (LOQ) 

        LOD (k=3.3) and LOQ (k=10) of the method was 

established according to ICH definitions (C1=k*So/S, where C1 

is LOD or LOQ, So is the mean standard deviation of blank 

determination, S is the slope of standard curve and k is the 

constant related to confidence interval). LOD and LOQ of 

method are reported in Table 2. 

 

III. RESULTS AND DISCUSSION 

        The development of spectrophotometry methods for the 

determination of drugs has increased considerable in recent years 

because of their importance in pharmaceutical analysis.Based on 

the experimental data the standard calibration curve was plotted 

(Fig.2) The absorbance range was found to be 0.107-1.879 The 

content of drug was calculated from the equation y = 0.041x + 

0.028. These solutions obeyed Beer-Lambert’s law in 

concentration range of 2-45 μg mL-1 with R2 value of 0.999. 

The assays were validated by means of ANOVA (Analysis of 

variance), as described in official literature [34]. This developed 

method presented no parallelism deviation and no linearity 

deviation (P < 0.05).The reproducibility of the proposed method 

was determined by performing capsule assay at different time 

intervals on same day (Intra-day assay precision) and on three 

different days(Inter-day precision). Result of intra-day and inter-

day precision is expressed in % RSD.Percent RSD for Intraday 

assay precision was found to be 0.0504. Inter-day assay precision 

was found to be 0.0905. According to the equation, the LOD and 

LOQ were found to be 0.27and 0.82 μg/mL, respectively. This 

data shows that this method is sensitive for the determination of 

TFPH. To ascertain the accuracy of proposed methods, recovery 

studies were carried out by standard addition method at three 

different levels (80%, 100% and120%). Percent recovery for 

TFPH by the proposed method was found in the range of 99.33 

% to 100.14 %. Repeatability is based on the results of the 

method operating over short time interval under same conditions. 

The low RSD values of intra-day precision (Table 2),recovery 

(Table 1), and pharmaceutical preparations (Table 3) showed 

high repeatability. 
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IV. CONCLUSION 

        UV spectrophotometric method developed for 

trifluoperazine hydrochloride is simple ,accurate, sensitive, rapid 

and economic and it can be conveniently employed for the 

routine analysis and the quality control of trifluoperazine 

hydrochloride in pharmaceutical dosage forms.The method was 

suitable to determine concentrations in the range 2-45 μg mL-

1.The limits of detection and quantitation for trifluoperazine 

hydrochloride with a lower concentration were 0.27 and 0.82 μg 

mL-1 respectively, which are under the lowest expected 

concentrations in the sample. The sample recovery from the 

formulation was in good agreement with its respective label 

claim. 
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Fig :  1 The  chemical l Structure of  trifluperazine  hydrochloride   (TEPH) 

 

  

 

 

 

 

Fig :  2   Calibration Curve of  trifluperazine  hydrochloride  in methanol 
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                                                                    Table 1:  Recovery  Studies of  TFPH (n=3) 

Label 

claim 

(mg) 

Amount 

added 

(%) 

Recovery (%) ± 

S.D 

% R.S.D 

 

 

     2 

80 99.33± 0.0033 0.0032 

100 99.96 ± 0.0081 0.0080 

120 100.14 ± 0.0068 0.0068 

 

     

 

 

 

 

 

 

                            

                                                           Table  2: Optical Characteristics of  TFPH 
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Table 3: Analysis of TFPH capsule 

 

Brand Name         Label Claim(mg) % Assay± S,D   % R,S,D 

Stelazine 2 99.76 ± O.0087 0.0087 

Arbpan 2 99.54  ±  0.0079   0.0080 

 

            Parameter      values 

λmax, nm 265 

Beer’s law limit, μg mL
-1

 2-45 

Molar absorptivity, L/mol×cm 2.049 ×10
4
 

Regression equation y = 0.041x + 0.028 

Slope ± S.D 0.041 ± 0.00014 

Intercept ± S.D 0.028 ± 0.0027 

Correlation coefficient (r2) 0.999 

Limit of Detection (LOD), μg mL
-1

 0.27 

Limit of Quantitation (LOQ), μg mL
-1

 0.82 

Intra day precision (% R.S.D) 0.0504 

Inter day precision (% R.S.D) 0.0905 
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    Abstract- The objective of image compression is to reduce 

irrelevance image data in order to store the image in less memory 

space and to improve the transfer time of the image. Without 

compression, file size is significantly larger, usually several 

megabytes, but with compression it is possible to reduce file size 

to 10 percent from the original without noticeable loss in quality. 

Even though there are so many compressions technique already 

presents a better technique which is faster and memory efficient. 

In this paper the Lossless method of Image Compression using 

Bipolar Coding Technique with LM algorithm in Artificial 

Neural Network is proposed by the author. The proposed 

technique is efficient, simple and suitable in implementation and 

requires less memory space. An algorithm based on the proposed 

technique has been developed and implemented in MATLAB 

platform to compress the input image. 

 

    Index Terms- Lossy and Lossless Image Compression, 

Artificial Neural Network, Bilopar Backpropagation coding 

Technique, Levenberg-Marquardt (LM) Algorithm, Peak Signal 

to Noise Ratio, PCA Technique, Error vs. Epochs Graphs. 

 

I. INTRODUCTION 

mage compression continues to be an important subject in 

many areas such as communication, data storage, computation 

etc. The existing traditional techniques are based on reducing 

redundancies in coding, inter-pixel and psycho visual 

representation [1]. The Performance of any image compression 

depends on its ability to capture characteristic features of the 

image, such as sharp edges and fine textures, while reducing the 

number of parameters used for its modeling [2].  

        Image compression requires in several aspects of real life 

applications such as satellite image data for weather forecast, 

earth resource applications, X-ray images, image communication 

and image database. The image(s) having pixel values between 0 

to 255 and type gray scale are compressed. There are several 

techniques for the image compression but the major known 

techniques are Lossless image compression and Lossy image 

compression (refer section II of this paper). In this paper the 

author will use a lossless method of image compression and 

decompression with the help of bipolar coding technique and 

artificial neural network with feed forward propagation [3]. This 

technique is implemented and the better result obtained. In 

addition to this LM algorithm is also implemented for image 

compression and it is analyzed that bipolar coding with LM 

algorithm in ANN serve as a better and suitable technique for 

image compression [4]. 

        The outline of the paper is as follows. The types of image 

compression are explained in Section 2.        Section 3 provides 

the information regarding the artificial feed forward neural 

network. Section 4 explained the bipolar back propagation 

coding technique. The Levenberg-Marquardt algorithm is 

explained in Section 5. In Section 6, Performance parameters, 

results and discussion are presented in Section 7. Finally, section 

8 presents the conclusion and future work. 

 

II. TYPES OF IMAGE COMPRESSION 

A. Lossy Image Compression 

        It is a data encoding method that compresses data by losing 

some of it. The process aim is to minimize the amount of data 

that needs to be held and transmitted by a computer. Lossy image 

compression is most commonly used to compress multimedia 

data such as audio, video and still images, especially in 

applications such as streaming media and internet telephony. 

Ideally lossy compression is transparent or imperceptible, which 

can be verified through an ABX test [6]. 

B. Lossless Image Compression 

        This is a class of data compression algorithms that allows 

the exact accurate original data to be reconstructed from the 

compressed data. The lossless compression is used in cases 

where it is important that the original and the decompressed data 

be identical, such as X-ray images. Some other examples are 

executable programs, text documents, and spreadsheet and 

source code. Some image having file formats of PNG or GIF, use 

only lossless compression [6]. 

 

III.          ARTIFICIAL NEURAL NETWORK 

        An Artificial Neural Network (ANN) is a parallel 

information processing system which is better than linear 

computing method. ANN is mathematical model which is 

inspired by the human being nervous system, such as brain 

process system. ANN consists of a hundreds or thousands of 

interconnected artificial neurons to solve specific problems. An 

artificial neuron consists of Inputs, weights and mathematical 

activation function that determines the activation of a neuron. 

Another function computes the output of the neurons. 

Computation of the neurons depends upon the weight of the 

neurons. An ANN is applicable on data classification and pattern 

recognition through a learning process.  

        Artificial neural network is the clustering of the artificial 

neurons, occurs by creating interconnected layers which may be 

I 
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vary as shown in figure [1]. Mostly all ANN have similar 

structure of topology. 

 
                   Figure 1: Basic compression structure 

 

The input layer of each ANN contains the neurons that receive 

input from the outside environment and the output layer contains 

the neurons that communicate with the user of the environment. 

There are number of hidden layers between the input and output 

layers as shown in figure (2.2) below: 

 
      Figure 2: THREE peceptron for image compression 

 

        When the input layer neurons receives the inputs for the 

external environment, becomes the output for the other layer of 

the system. This output becomes the input for the third layer of 

ANN and this process goes on until a certain condition is 

satisfied or the layer fires the output to the environment. To 

determine the number of neurons in the network should have to 

perform trial and error method. If the specified input is linear 

scaling then there is no hidden neurons required. If the input is 

complex (non-linear scaling) the hidden number of neurons are 

increased too much an over fit occurs. 

        ANN is also called machine-learning algorithm because 

change in the weight of the artificial neurons causes the network 

to learn the solution of the problem. The strength of 

interconnected neurons is determined as a weight-value of the 

specific connection and the system learns new knowledge by 

adjusting these connection weights. The learning process of 

artificial neural network depends on its architecture and the 

algorithmic methods choose for the training. The training process 

is usually the combination of learning paradigms, learning rules 

and learning algorithms. There are three types of learning 

paradigm: supervised Learning, Unsupervised Learning and 

Hybrid learning. There are four basic types of learning rules: 

Error correction rules, Boltzmann rules, Hebbian and competitive 

learning.  

        The multilayer feed forward ANN usually applies the back 

propagation method for the training of network. In this method 

artificial neurons are organized in layers of ANN and send their 

signals “forward” and errors are propagated backwards. The 

backpropgation method applies supervised learning, means we 

want the network to compute and the error is calculated. 

 

IV. BIPOLAR BACK PROPAGATION CODING TECHNIQUE 

          The proposed Bipolar Coding technique using feed 

forward back propagation neural network converts decimal 

values into its equivalent binary code and reconvert in 

decompression phase. The compression and quality of image 

depends on number of neurons in the hidden layer. The quality of 

output image improves and the data loss reduces as the number 

of hidden neurons increases. The Bipolar Coding transformation 

is based on the bipolar activation function. The authors have 

proposed and applied this technique along with neural network 

for image compression. The sets of data obtained from an image 

are in analog form and required to convert into digital form. This 

conversion is possible using bipolar coding with linear scaling. 

           The conversions are based on certain ranges where analog 

form is scaled between value 0 and 1. Thus, for converting 

analog values into digital form, different binary values can be 

assigned. In this technique, each value is converted into the range 

between 0 and 1 using the formula as follows [1-2] 

 

      £ = X max - X min ……………….[4.1] 

 

      Y = Intercept C =( X - X min) / £…[4.2]  

 

          Now we convert the decimal values obtained from the 

above equations to binary ones as shown in figure[3]. When the 

value is between –0.1 and –0.75, then the code 000 is transmitted 

and when the value is between 0.5 and 0.75, the code 110 is 

transmitted. 

      
Figure 3: Digitization of hidden unit output 

           The output values of the neural network are used for 

calculation of the updated weights and biases in the next 

iteration. This problem of neural network learning can be 

considered as a function of optimization, where network is trying 

to determine the parameters like weights and biases to minimize 

the network errors. 

            The proposed Bipolar Coding technique using feed 

forward back propagation neural network is summarized in the 

following steps: 
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Step 1: Divide the image into small 8 × 8 chucks. These chucks 

are in square matrix form. It is easy to perform operation on such 

symmetric matrix. 

Step 2: Obtain the values of pixels (0 to 255) of matrix and 

convert these values in the bipolar range –1 to 1. This is called as 

pixel to real number mapping. 

Step 3: Now apply these values of bipolar range to the feed 

forward back propagation neural network. This neural network 

must have 64 input neurons as the chucks are of the size 8 × 8. 

Train the neural network using training algorithm as explained in 

Section 4. 

Step 4: The bipolar values with weight and biases feed to the 

hidden layer which may have 2, 4, 8, 16, 32, and 64 hidden 

neurons. Convert these values in digital bits as explain in Section 

5. 

Step 5: Select the 8 × 8 chucks in a sequence after the completion 

of training of the neural network. 

Step 6: Digital bits are now converted to real values. 

Step 7: Matrix ranges bipolar values from –1 to 1 reconverted 

from real value to (0 to 255) pixel mapping. 

Step 8: Finally, recall phase demonstrate the decompressed 

image (output image) at the output of the output layer of neural 

network. Pixel to real value and real value to pixel conversion is 

done during the compression and decompression process. 

     

V. LEVENBERG-MARQUARDT ALGORITHM 

          A second tier feed-forward artificial neural network and 

the Levenberg-Marquardt algorithm are considered. Image 

encoding consists of the following steps: 

 

          Suppose, an image, F, is divided into mxl blocks of pixels. 

Every block is then scanned to define a input vector x (n) of size 

                p= m*l 

          It is assumed that the hidden layers of artificial neural 

network consists of L neurons each with P synapses(input) and it 

is characterized by an selected weight matrix Wi. All N blocks of 

the original image are passed through the hidden layer of ANN to 

obtain the hidden signals, h(n),which represent the encoded input 

image blocks, x(n). If L<P ,such coding gives image 

compression. It is assumed that the output layer of ANN consists 

of k = p = m x l neurons, each with L synapses(input). Let Wj be 

a selected output weight matrix. All N hidden signals h(n), 

representing an encoded image R, are processed through the 

output layer to obtain the output signal, y(n). The output signals 

are converted and reassembled into p (p = r x c) image blocks to 

obtain a reconstructed image, I’. There are two error matrices for 

the comparison of the quality of the image generated from the 

various image compression techniques: Peak Signal-to-Noise 

Ratio (PSNR) and Mean Square Error (MSE). The MSE is the 

cumulative squared error between the compressed Images I’ and 

the original image I. 

MSE is defined as: 

MSE =  

 

                [ I ( x, y ) I ' x, y ]MN [5.1] 

  

The quality of image encoding is defined by Peak-Signal-to- 

Noise ratio. PSNR is defined as: 

 

PSNR = 20 log 10 [255/sqrt (MSE)] ………..[5.2] 

 

Basic Algorithm:  

          Consider the Newton’s method where the performance 

index is sum of squares. The Newton’s method for optimizing a 

performance index F(x) is defined as  

     Xk+1= Xk – Ak 
–1

 Gk..…………..[5.3] 

Where Ak = 
2
 F(x) and Gk =F(x); 

        Supposed that F(x) is a sum of squares function:                     

     



n

r

T

i xvxVxvxF
1

2)(

…….[5.4] 

          Now the j
th 

element of the gradient will would 

be

        



n

i

jiijj xxvxVSxFxF
1

/2/ 
                           

…………[5.5] 

This gradient can be written in Matrix form as follows: 

F(x) = 2J
T
 (x) v(x) …………….[5.6] 

And J(x) is defined as the Jacobian Matrix. 

 

       In the Next step we consider the Hessian matrix. The kj 

element of Hessian matrix would be defined as: 

                       
     jkkj xxxFxF  /22 

..[5.7] 

The matrix form of Hessian matrix can then be expressed  

  
2
 F(x) = 2 J

T
 (x) J(x) + 2 S(x)…….[5.8] 

 Where S(x) is 

    

     



n

i

ii xvxVxS
1

2.

 
        Assuming that S(x) is small, the Hessian matrix is 

approximately defined as: 

                         
2
F(x) 2J

T
(x) J(x)…………..[5.9] 

 

        After Substituting the values of 2F(x) & F(x), we obtain 

the Gauss-Newton method as: 

    Xk+1 = Xk – [J
T
 (Xk) J ( Xk)]

-1
 J

T
 (Xk) V(Xk)….[5.10]    

PSNR = 20 log 10 [255/sqrt (MSE)] ………..[5.2] 

 

        The problem with the Gauss-Newton method over the 

standard Newton’s method is that the matrix H=J
T
J may not be 

invertible. To overcome this problem the following modification 

is require to the approximate Hessian matrix: 

     G = H +  I. 

 

        This leads to Levenberg-Marquardt algorithm: 

    Xk+1 = Xk – [J
T
 (Xk) J ( Xk)+kI]

-1
 J

T
 (Xk) V(Xk)     

    Or   Xk =- [J
T
 (Xk) J ( Xk)+kI]

-1
 J

T
 (Xk) V(Xk)     

 

        The useful feature of this algorithm is as k is increased it 

approaches the steepest descent algorithm (Gauss-Newton 
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Algorithm) with small learning rate. The number of 

iterations of the Levenberg-Marquardt back propagation 

algorithm described as follows: 

 

        1. Insert all inputs to the network and compute the 

corresponding network layers outputs and the errors through the 

folmula “eq = tq – a 
M

q “. Calculate the sum of squared errors over 

all inputs F(x) as: 

   F (x) = eq 
T
 eq =(ej.q )

2
 = (vi)

2  ……………….[6.1]
 

        2. Calculate the sensitivities with the help of recurrence 

relation. Compute the Jacobian matrix value. Augmented the 

individual matrices into the Margquardt sensitivities. 

        3. Obtain the value of  Xk.. 

        4. Now recomputed the sum of squared errors using the xk 

+  Xk.. If this new sum is smaller than that of computed the 

equation [6.1] then divide  by v, let Xk+1 = Xk + Xk and go 

back to step 1. If the sum of squares is greater, then multiply  

by v and go back to step 3.  

 

Training Procedure 

        During the training process data from a representative 

image(input image) or a class of images is encoded into a 

structure of the hidden layer neurons and output weight matrices. 

It is assumed that an image, I, used in training of size Rx C may 

consists of rxc blocks. The training procedure steps are 

following: 

        1. To convert a block matrix I into a matrix I’ of size P x N 

having the training vector, x(n), formed from image blocks. As: 

  P= r.c & p.N = R.C…….[6.2] 

        2. The target data is made equal to the output data, as: 

   D=I’……………….[6.3] 

        3. The ANN is trained until the value of mean squared error, 

MSE, is sufficiently small. 

        The matrices W
i
 and W

j
 will be used for the image encoding 

and decoding steps. These steps are as follows: 

 

Image Encoding 

        Half of the hidden layer is use for the image encoding 

process as: 

        II’, H= (W
h
. I’) ……..[6.4]   

Where I’ is the encoded image of I. 

 

Image Decoding 

        The rest half of the hidden layer of ANN is use for the 

image decoding procedure as: 

 Y = (W
y
. H), YI 

 

 

VI. EXPERIMENTAL RESULT AND PERFORMANCE 

ASSESSMENT 

        Consider a Baboon image. Plots are defined for the 24 

epochs. 

 
Figure 4: Original Baboon image 

 

 
 

Figure 5: Neural Network Training screen 

 

 

 

50 100 150 200 250

50

100

150

200

250

 
Figure 6: Decompressed image on 24 iterations 
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Figure 7: Performance graph for 24 iterations 

 

 
Figure 8: Training graph for 24 iterations 

 

 
 

Figure 9:  Regression graph 

 

        From the results, it is observed that the decompressed image 

is distorted due to the loss of data during computation. It is 

observed that the Bipolar back propagation Coding with linear 

scaling algorithm gives better results than statistical PCA 

method. But in Bipolar Coding, if the size of data set is large 

(Baboon image),then iterations stops without minimizing the 

error. This occurs due to the saturation of the network. Also, it 

requires the large memory area to store the iterated results. Such 

type of problem of neural network learning can be overcome by 

Levenberg-Marquardt algorithm. The results further can be 

improved and errors can be minimized by applying the 

Levenberg-Marquardt algorithm. 

 

 
Figure 10: Outputed Baboon Image 

 

        The momentum factor and learning rate parameter decides 

the speed and error of the feed forward back propagation neural 

network. If momentum factor and learning rate is small then 

training of the neural network is slow and therefore required 

more time for compression. 

 

 

Table 1: Comparison of execution time required for Bipolar 

Coding and Levenberg-Marquardt techniques. 

 

 
 

VII. CONCLUSION 

          In this paper, the proposed technique is used for image 

compression. The algorithm is tested on varieties of benchmark 

images. Simulation results for standard test images with different 

sizes are presented. These results are compared with existing 

technique. Several performance measures are used to test the 

reconstructed image quality. It can be inferred from experimental 

results as shown that the proposed method performed well and 

results higher compression ratio. Besides higher compression 

ratio it also preserves the quality of the image.  
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            It can be concluded that the integration of classical with 

soft computing based image compression enables a new way for 

achieving higher compression ratio. 
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    Abstract- In computer science, there are many algorithm that 

finds a minimum spanning tree for a connected weighted 

undirected fuzzy graph. This means it finds a subset of the edge-

set that forms a fuzzy spanning tree that includes every vertex, 

where the total weight of all the edges in the fuzzy tree is 

minimized. Generally algorithm has many applications, such as 

landline (intercom) phone connection to a particular college in 

order to minimize the shortest distance, which applies Nearest 

Neighbor Algorithm, Sorted Edges Algorithm, Kruskal’s 

Algorithm to a randomly weighted fuzzy graph. In this paper, we 

find the solution for the problem,  that  A.V.V.M. Sri Pushpam 

College, (Autonomous), Poondi, Thanjavur District, South India 

need to connect updated intercom lines  connecting all the 

departments using fuzzy shortest route algorithm. The problem is 

to minimize the amount of new line using  Kruskal’s Algorithm 

with fuzzy graph. These algorithm continuously increases the 

size of a fuzzy tree, one edge at a time, starting with a fuzzy tree 

consisting of a single vertex, until it spans all vertices of the 

fuzzy graph. 

 

 

    Index Terms- Fuzzy spanning tree –Nearest Neighbor 

Algorithm- Minimum weight link Algorithm-Kruskal’s 

Algorithm. 

 

I. INTRODUCTION 

n many transportation, routing, communications, economical, 

and other applications, fuzzy graphs emerge naturally as a 

mathematical model of the observed real world system. Indeed, 

many problems can be reformulated as a quest for a 

path(between two nodes in a  fuzzy graph) which is optimal in 

the sense of a number of preset criteria. Very often, these 

optimality criteria are evaluated in terms of weights, that is, 

vectors of real numbers, associated with the links of the fuzzy 

graph. Numerous algorithms have been developed to ease this 

and related quests. More recently, fuzzy weighted graphs, along 

with generalizations of algorithms for finding optimal paths 

within them, have emerged as an adequate modeling tool for 

prohibitively complex and/or inherently imprecise systems. We 

review and formalize these algorithms, paying special attention 

to the ranking methods used for path comparison. We discussed 

which criteria must be met for algorithm correctness and present 

an efficient method, based on defuzzification of fuzzy weights, 

for finding optimal paths. 

        The network is a standard application pattern for phone 

lines to connect them up with each other; with minimum distance 

and company with different charges for different connection 

using set of lines that connects with a minimum total cost. It 

should be a fuzzy spanning tree, since if a network isn't a  fuzzy 

tree.  

        A less obvious application is that the minimum fuzzy 

spanning tree can be used to approximately solve the traveling 

salesman problem. A convenient formal way of defining this 

problem is to find the shortest path that visits each point exactly 

once. This problem can be solved by many different algorithms, 

which are recently developed in research topics. There are 

several "best" algorithms, depending on the following 

assumptions: 

 A randomized algorithm can solve it in linear expected 

time.  

 It can be solved in worst case time if the weights are 

large integers.  

 Select the minimum weightage unused edge in the fuzzy 

graph; highlight it.  

 

II. DEFINITION 

        Definition 2.1: A  fuzzy graph with  V as the underlying set 

is a pair G: (A, Γ) where   A:   V  --  [0,1] is a fuzzy subset, Γ  

:   VxV ------>  [0,1] is a fuzzy relation on the fuzzy subset  A, 

such that Γ(u,v) ≤ A(u)  ∩ A(v) for all  u,v   є V.  

        Definition 2.2: A  fuzzy Hamiltonian circuit  is a circuit 

that visits every vertex in a fuzzy graph once with no repeats, 

being a fuzzy Hamiltonian circuits must start and end at the same 

vertex. 

        Definition 2.3:  A fuzzy Hamiltonian path is a path that 

passes through each of the vertices in a fuzzy graph exactly once. 

        Definition 2.4: A fuzzy spanning tree is a fuzzy tree which 

covers all the vertices of a fuzzy graph. 

 

NOTE 2.1:  

        Fuzzy tress has no circuits, and it is fine to have vertices 

with degree higher than two. 

 

EXAMPLE 2.1 : 

I 
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        A fuzzy spanning tree of a  fuzzy graph is just a fuzzy sub-

graph that contains all the vertices and is a fuzzy  tree. A  fuzzy 

graph may have many  fuzzy spanning trees; for instance the 

complete  

fuzzy graph on n vertices has n(n-1)/2 fuzzy  spanning trees:  

 

 

 

 

 

 

 

 

 

 

 

        Forming the fuzzy spanning tree by finding a fuzzy  

subgraph -a new fuzzy graph formed using all the vertices and 

some of the edges from the original fuzzy graph. 

 

Brute Force Algorithm   

Step 1: List all possible  Fuzzy  Hamiltonian circuits . 

Step 2: Find the length of each circuit by adding the edge 

weights. 

Step 3: Select the circuit with minimal total weight.  

 

 

Example:2.2 

 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

Fig 2.1 

 

 

SL.NO   Fuzzy Hamiltonian circuits          Weights 

 1.                        x1x2x3x4x5x1               0.36 

 2.              x1x3x5x2x4x1               0.85  

 3.               x1x2x4x5x3 x1               0.64 

 4.              x1x4x2x5x3 x1               0.85       

 5.              x1x5x2x3x4 x1               0.57 

 

       There are unique circuits on this fuzzy graph. All other 

circuits are the reverse of the listed ones or start at a different 

vertex, but result in the same weights. From this we can see that 

the first circuit, x1x2x3x4x5x1  , is the  fuzzy optimal circuit. 

 

Nearest Neighbor Algorithm (NNA)  

Step 1: Select a starting point.  

Step 2: Move to the nearest unvisited vertex (the edge with 

smallest weight).  

Step 3: Repeat until the circuit is complete.  

    

       Consider Fig 2.1, starting at vertex x2, the nearest neighbor is 

vertex x5 with a weight of  0.06. From x5, the nearest neighbor is 

x1, with a weight of 0.02 .  From  x1, the nearest neighbor is x3, 

with a weight of 0.2 . From   x3, our only option is to move to 

vertex x4, the only unvisited vertex, with a weight of 0.12. From   

x4  we return to x2 with a weight 0.15. The resulting circuit 

x2x5x1x3x4x2  is with a total weight of   0.55 .  

 

Sorted Edges Algorithm (Minimum Weight Link Algorithm)  

Step 1:  Select the minimum weight unused edge in the fuzzy 

graph; highlight it.  

Step 2: Repeat step 1, adding the cheapest unused edge to the 

fuzzy graph, unless:  

 

       a. Addition of edge would create a circuit that doesn’t 

contain all vertices, or  

       b. Addition of edge would give a vertex degree 3.  

 

3) Repeat until a fuzzy Hamiltonian circuit containing all vertices 

is formed.  

  

       Consider example:2.2, we have five vertex fuzzy graph, the 

minimum weight edge  is x1x5, with a weight of 0.02. The next 

fuzzy  shortest  edge is x5x4, with a weight of 0.05. The  next  

fuzzy  shortest  edge is x4x3, with a weight of  0.12. The next  

fuzzy  shortest  edge is x3x2, with a weight of 0.07. The  next  

fuzzy  shortest  edge is x2x4, but that edge would create a  fuzzy 

Hamiltonian  circuit x1x5x4x3x2x4  .  

 

 

       EXAMPLE 2.3:  The telephone line connection to  plan and 

connect an efficient  fuzzy route for A.V.V.M. Sri Pushpam 

College(Autonomous), Poondi, Thanjavur District  for intercom  

landline to reach it all the department  exactly once and return to 

starting location .(eg. Office room). Consider each department as 

vertex such as x1 –office room, x2- mathematics, x3 – economics,  

x4 – History, x5 – Computer Science, x6 – Library, x7 – Physics, 

x8 – Chemistry, x9 – Botany and x10 – Physical education. The 

distance between them are represented as fuzzy weights in the 

tabular column 2.1. 
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Fig.2.2 

                

- x1 X2 X3 x4 x5 x6 x7 x8 x9 x10 

x1 - 0.37 0.1 0.22 0.07 0.17 0.25 0.28 0.24 0.35 

x2 0.37 - 0.25 0.16 0.5 0.19 0.07 0.1 0.13 0.01 

x3 0.1 0.25 - 0.12 0.27 0.12 0.09 0.16 0.13 0.24 

x4 0.22 0.16 0.12 - 0.43 0.03 0.04 0.08 0.02 0.15 

x5 0.07 0.5 0.27 0.43 - 0.45 0.47 0.34 0.38 0.42 

x6 0.17 0.19 0.12 0.03 0.45 - 0.06 0.11 0.06 0.18 

x7 0.25 0.07 0.09 0.04 0.47 0.06 - 0.11 0.08 0.11 

x8 0.28 0.1 0.16 0.08 0.34 0.11 0.11 - 0.03 0.05 

x9 0.24 0.13 0.13 0.02 0.38 0.06 0.08 0.03 - 0.11 

x10 0.35 0.01 0.24 0.15 0.42 0.18 0.11 0.05 0.11 - 

Table 2.1 

 

          Using NNA starting at x8 (Nearest Neighbor Algorithm) 

with a large number of departments, it is helpful to markoff the 

departments as they are connected to keep from accidently 

connecting them again. Looking in the row for x8, the smallest 

distance is 0.03, to x9. Following that idea, our circuit will be: 

 

x8   to   x9           0.03 

x9   to   x4           0.02 

x4   to   x6           0.03 

x6   to   x7           0.06 

x7   to   x10          0.11 

x10   to   x2          0.01 

x2   to   x3           0.25 

x3   to   x1           0.1 

x1   to   x5           0.07 

x5   to   x8           0.34 

  

Therefore, total connecting length is   1 (approximately). 

 

       Using SORTED EDGES ALGORITHM it is helpful to 

draw an empty fuzzy graph, perhaps by drawing vertices in a 

circular pattern. Adding edges to the fuzzy graph and select them 

with help of any fuzzy circuits or vertices with degree 3. 

 

  x10   to   x2           0.01 

  x4   to   x9           0.02 

  x8   to   x9           0.03 

  x4   to   x6           0.03 

 

         The fuzzy graph after adding these edges is shown in the 

following figure 2.3. 

 

 

 

 

 

 

 

             

 

 

 

 

Fig.2.3 

 

 

        The next shortest edge is from x4   to   x7 at   0.04, but 

adding that edge would give x4  degree 3. Continuing on, and skip 

over any edge pair that contains x9   to   x4, since they both 

already have degree 2. 

 

x8   to   x10           0.05 

x6  to   x7             0.06 

x8   to   x2          (reject – it forms  fuzzy circuit) 

x1   to   x5             0.07 

 

          The fuzzy graph after adding these edges is shown  in the 

following figure 2.4. At this point, skip over any edge pair that 

contains  x9, x10, x6, x8  or  x4 since they already have degree 2. 

 

x7   to   x2          (reject – it forms  fuzzy circuit) 

  x7   to   x3           0.09 

  x3   to   x1           0.1 

 

 

 

 

 

 

 

 

 

 

 

 

       

  

 

Fig.2.4 

 

At this point the only way to complete the circuit is to add: 

  x5  to   x2       0.5 
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Therefore, total trip length is 0.97 

 

 

 

 

 

 

 

 

 

 

 

Fig.2.5 

 

         Another fuzzy route can make the tour 

x1x5x3x9x8x2x10x7x4x6x1    is 0.96 . 

  

III. KRUSKAL’S ALGORITHM  

Step 1: Select the minimum weight unused edge in the fuzzy 

graph; highlight it.  

Step 2: Repeat step 1, addition of minimum weight unused edge 

to the  fuzzy  graph, unless:  

Addition of edge would create a  fuzzy circuit.  

Step 3: Repeat until a fuzzy spanning tree is  formed. 

  

 

Example: 2.4 

         The telephone line connection to plan and connect an 

efficient fuzzy route for A.V.V.M. Sri Pushpam College, 

(Autonomous), Poondi, Thanjavur District, Tamil Nadu,  South 

India. Consider each department as vertex such as x1 –office 

room, x2- mathematics, x3 – economics,  x4 – History, x5 – 

Computer Science, x6 – Library, x7– Physics, x8 – Chemistry, x9 

– Botany and x10 – Physical education. The distance between 

them are represented as fuzzy weights shown in the Tabular 

column 2.1. 

         We find the solution for the problem A.V.V.M Sri 

Pushpam College, (Autonomous), Poondi, Thanjavur District, 

South India needs to connect updated intercom lines connecting 

all the departments exactly once. The problem is to minimize the 

amount of new line using Kruskal’s Algorithm with fuzzy graph. 

 

Solution: Selecting the cheapest unused edge in the fuzzy graph, 

we have 

 

x10  to   x2 0.01 

x4   to   x9        0.02 

x8   to   x9        0.03 

x4   to   x6        0.03 

x4   to   x7        0.04 

x9   to   x6        (reject – it forms  fuzzy circuit) 

x8   to   x10       0.05 

x7   to   x9        (reject – it forms  fuzzy circuit) 

x4   to   x8        (reject – it forms  fuzzy circuit) 

x6   to   x7        (reject – it forms  fuzzy circuit) 

x8   to   x2        (reject – it forms  fuzzy circuit) 

x1   to   x5        0.07 

x6   to   x8        (reject – it forms  fuzzy circuit) 

x7   to   x8        (reject – it forms  fuzzy circuit) 

x7   to   x10       (reject – it forms  fuzzy circuit) 

x9   to   x10       (reject – it forms  fuzzy circuit) 

x3   to   x6        0.12 

x3   to   x9        (reject – it forms  fuzzy circuit) 

x2   to   x7        (reject – it forms  fuzzy circuit) 

x9   to   x2        (reject – it forms  fuzzy circuit) 

x4   to   x10       (reject – it forms  fuzzy circuit) 

x8   to   x3        (reject – it forms  fuzzy circuit) 

x2   to   x4        (reject – it forms  fuzzy circuit) 

x6   to   x1        0.17 

 

          Accepted path is connected and shown in the following 

figure 2.6. 

 

 

 

 

 

 

 

 

 

 

       

  

 

 

 

 

Fig.2.6 

 

        This connects the fuzzy graph. The total length of cable to 

lay would be 0.54 

 

 

IV. CONCLUSION 

         The result on comparing with heuristic algorithm such as 

Nearest Neighbor Algorithm, Sorted Edges Algorithm  and 

Kruskal’s  Algorithm  for the problem    that connecting 

distances  to  plan and visit an efficient  fuzzy route for A.V.V.M 

Sri Pushpam College, (Autonomous), Poondi, Thanjavur District, 

South India intercom  landline(phone) to reach it all the 

department   exactly once is  Kruskal’s  Algorithm. So can we 

conclude that   Kruskal’s Algorithm is the best to adopt for these 

types of problems. 
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    Abstract -Use of castellated beam for various structures 

rapidly gaining appeal. This is due to increased depth of section 

without any additional weight, high strength to weight ratio, their 

lower maintenance and painting cost. The principle advantage of 

castellated beam is increase in vertical bending stiffness, ease of 

service provision and attractive appearance. 

However one consequence of presence of web opening 

is the development of various local effects. In this paper a steel 

section is selected, castellated beams are fabricated with increase 

in depth of web openings. Experimental testing is carried out on 

beam with two point load and simply supported condition. The 

deflection at centre of beam and various failure patterns are 

studied. The beams with increase in depth are then compared 

with each other and with parent section for various parameters 

and for serviceability criteria.   

The widespread use of castellated steel beam as a 

structural member has prompted several investigation in their 

structural behavior. Castellated beams have proved to be efficient 

for moderately loaded longer spans where the design is 

controlled by deflection. 

 

    Index Terms- Castellated beam, Cellular beam, Web opening,  
 Virendeel mechanism, Throat 

 

I. INTRODUCTION 

ngineers are constantly trying to improve the materials and 

practices of design and construction.  One such improvement 

occurred in built-up structural members in the mid-1930, an 

engineer working in Argentina, Geoffrey Murray Boyd, is 

castellated beam. Castellated beams are such structural members, 

which are made by flame cutting a rolled beam along its 

centerline and then rejoining the two halves by welding so that 

the overall beam depth is increased by 50% for improved 

structural performance against bending. Since Second World 

War many attempts have been made by structural engineers to 

find new ways to decrease the cost of steel structures. Due to 

limitations on minimum allowable deflection, the high strength 

properties of structural steel cannot always be utilized to best 

advantage. As a result several new methods aimed at increasing 

stiffness of steel member, without any increase in weight of steel 

required. Castellated beam is one of the best solutions. 

 The responsibility of a Structural Engineer lies in not 

merely designing the structure based on safety and serviceability 

considerations but he also has to consider the functional 

requirements based on the use to which the structure is intended. 

While designing a power plant structure or a multi-storied 

building, the traditional structural steel framing consists of beams 

and girders with solid webs. These hinder the provision of 

pipelines and air conditioning ducts, electrical wiring required 

for satisfactory functioning for which the structure is put up. 

The re-routing of services (or increasing the floor height at the 

design stage for accommodating them) leads to additional cost 

and is generally unacceptable. The provision of beams with web 

openings has become an acceptable engineering practice, and 

eliminates the probability of a service engineer cutting holes 

subsequently in inappropriate locations. Beams with web 

openings can be competitive in such cases, even though other 

alternatives to solid web beams such as stub girders, trusses etc 

are available. This form of construction maintains a smaller 

construction depth with placement of services within the girder 

depth, at the most appropriate locations. The introduction of an 

opening in the web of the beam alters the stress distribution 

within the member and also influences its collapse behavior.  

 

 
 

 

Fig.1 Terminology 

 

 Web Post: The cross-section of the castellated beam 

where the section is assumed to be a solid cross-section. 

 Throat Width: The length of the horizontal cut on the 

root beam. The length of the portion of the web that is 

included with the flanges. 

 Throat Depth: The height of the portion of the web that 

connects to the flanges to form the tee section. 

 

II. FORMULATION OF RESEARCH  OBJECTIVES 

For achieving economy, castellated beam fabricated from its 

parent solid webbed I section should have maximum depth. An 

E 
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available literature does not deal with the behavior of castellated 

beam with increase in depth of openings. 

This paper investigates the effect of web openings on various 

structural aspects of castellated beam, various modes of failures, 

and effect on deflection with increase in the depth of web 

openings. Depth of beam increased in processes of castellation 

by 40, 50 and 60%, with hexagonal shape openings of angle 60
0
 . 

width, since the castellated beams are relatively slender and  

have web openings, which have an influence on their    

resistance. The major failure modes of castellated beams are  

web post buckling [2]-[3] and lateral-torsional buckling. The 

failure modes mainly depend on area of openings, location of 

opening, length of the tee-section above and below the opening, 

opening depth and type of opening, type of loading. The 

experimental testing on steel beams with web opening of various 

shapes and sizes is conducted.  

Six potential failure modes [1] associated with castellated beams 

are- 

A. Formation of Flexure Mechanism 

This mode of failure can occur when a section is subject to pure 

bending. The span subjected to pure bending moment, the tee-

sections above and below the holes yielded in a manner similar 

to that of a plain webbed beam, although the spread of yield 

towards the central axis was stopped by the presence of  the holes 

by which time the two throat sections had become completely 

plastic in compression and in tension. 

B. Lateral-Torsional Buckling 

Non-composite castellated beams are more susceptible to                 

lateral-torsional buckling than composite beams due to lack of 

lateral support to the compression flange. The lateral torsional   

buckling behaviour of castellated beams is similar to that of    

plain webbed beams. The holes had a significant influence on        

lateral-torsional buckling behavior. 

C. Formation of Vierendeel Mechanism 

Vierendeel bending is caused by the need to transfer the                     

shear force across the opening to be consistent with the rate of     

change of bending moment, in the absence of local or overall       

instability, hexagonal castellated beams have two basic modes         

of plastic collapse, depending on the opening geometry. The     

failure is dependent on the presence of a shear force of high 

magnitude in the holes through span. 

D. Rupture of the Welded Joint in a Web Post 

Rupture of a welded joint in a web-post can result when the 

width of the web-post or length of welded joint is small. This 

mode of failure is caused by the action of the horizontal shearing 

force in the web-post, which is needed to balance the shear forces 

applied at the points of contra flexure at the ends of the upper I-

section. 

E. Shear Bucking of a Web Post 

The horizontal shear force in the web-post is associated with 

double curvature bending over the height of the post. In 

castellated beam one inclined edge of the opening will be  

stressed in tension, and the opposite edge in compression and 

buckling will cause a twisting effect of the web post along its   

height. 

 

 

 

III. EXPERIMENTAL TESTING 

ISMB150 is selected as a parent section for fabricating 

castellated beam. Following guidelines are followed for 

fabrication- 

· The hole should be centrally placed in the web and 

eccentricity of the opening is avoided as far as possible. 

· Stiffened openings are not always appropriate, unless 

they are located in low shear and low bending moment 

regions. 

· Web opening should be away from the support by at 

least twice the beam depth, D or 10% of the span, 

whichever is greater. 

· The best location for the opening is within the middle 

third of the span. 

· Clear Spacing between the openings should not be less 

than beam depth D. 

· The best location for opening is where the shear force is 

the lowest. 

· The diameter of circular openings is generally restricted 

to 0.5D. 

· Depth of rectangular openings should not be greater 

than 0.5D and the length not greater than 1.5D for un-

stiffened openings. 

· The clear spacing between such openings should be at 

least equal the longer dimension of the opening. 

· The depth of the rectangular openings should not be 

greater than 0.6D and the length not greater than 2D for 

stiffened openings. The above rule regarding spacing 

applies. 

· Corners of rectangular openings should be rounded. 

· Point loads should not be applied at less than D from                                                                                                           

side of the adjacent opening. 

· If stiffeners are provided at the openings, the length of 

the welds should be sufficient to develop the full 

strength of the stiffener.  

· If the above rules are followed, the additional deflection 

due to each opening may be taken as 3% of the mid-

span deflection of the beam without the opening. 
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Fig.2 Mathematical Formulation of Castellated Beam 

 
Fig.3 Beam Ic 210mm is Mounted of UTM for Testing 

 

 
Fig.4 Local Failure Mode –Buckling of Compression Flange 

 

 
Fig.5 Web Buckling of Beam Ic 225mm 

 

 

    

 
Fig.6 Stress Concentration in Ic 225 at Hole Corner 

 

 
Fig.7 Flexure Buckling of Beam Ic 240 

 

 
Fig.8 Failure of Beam Ic 240 In Flexure 
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Fig.9 Local Failure -Vierendeel Effect (Stress Concentration at 

Hole Corners of IC 240) 

 

 
Fig.10 Testing Arrangement for Solid Web Beam ISMB 150 

                                                                                                      

 
Fig.11 Local Failure- Failure of Compression Flange ISMB 150 

 

 

 

 
Fig.12 Lateral Torsional Buckling of ISMB 150 

 

IV.  RESULTS 

TableI: Load v/s Deflection for ISMB150 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table II: Load v/s Deflection for Ic 210 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sr. No. 

 

Load 

(kN) 

Deflection 

(mm) 

1 0.00 0.00 

2 10.38 1.00 

3 20.38 1.70 

4 30.38 2.54 

5 40.38 3.45 

6 50.38 4.50 

7 60.38 5.40 

8 70.38 6.42 

9 80.38 7.32 

10 90.38 8.55 

11 94.38 9.45 

12 96.38 10.54 

Sr. No. Load 

( kN) 

Deflection 

(mm) 
 

1 0.00 0.00 

2 10.38 0.82 

3 20.38 1.50 

4 30.38 2.60 

5 40.38 3.54 

6 50.38 4.40 

7 60.38 5.50 

8 70.38 6.25 

9 80.38 7.15 

10 90.38 8.00 

11 100.38 9.30 

12 110.38 12.35 

13 112.38 18.58 
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Table III: Load v/s Deflection for Ic 225 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table IV: Load v/s Deflection for Ic240 

 

 

 

 

 

 

 

 

 

 

 

 

                  

 

 

 

 

 

 
 

Graph.1 Load v/s Deflection for ISMB 150 by Testing 

 

 

 
Graph.2 Load v/s Deflection for   Ic 210 by Testing 

        

 
Graph.3 Load v/s Deflection for Ic 225 by Testing 

 

 

 

Graph.4 Load v/s Deflection for Ic 240 by Testing 

Sr. No. Load 

( kN) 

Deflection 

(mm)  

1 0.00 0.00 

2 10.38 0.90 

3 20.38 1.70 

4 30.38 2.56 

5 40.38 3.48 

6 50.38 4.55 

7 60.38 5.56 

8 70.38 6.87 

9 80.38 9.22 

10 90.38 12.6 

11 94.38 13.93 

Sr 

No 

Load  

(kN) 

Deflection 

(mm) 

1 0.00 0.00 

2 10.38 0.72 

3 20.38 1.61 

4 30.38 2.55 

5 40.38 3.48 

6 50.38 4.50 

7 60.38 5.81 

8 70.38 8.72 

9 80.38 16.00 

10 84.38 20.76 
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Graph.5 Comparison of All Beam for Load v/s Deflection 

Serviceability limit for beam= L/325=1900/325 

                                               =5.846mm 

We can compare them for Serviceability limit, and the results are  

TableV: Comparison of results for serviceability limit 

 

This indicates that up to the serviceability limit castellated beams 

has nearly same stiffness of its parent beam. After this load 

increased continuously, due to presence of holes in the web 

opening it starts introducing some local effect, due to which its 

deflection increases rapidly and moment carrying capacity 

decreases. It also shows that beams castellated for 0.4D, 0.5D are 

showing good results where as beam castellated with 0.6D shows 

averaged result, that indicate some corrective measures should be 

taken to avoid this. For carrying maximum moment we have to 

follow following conditions while designing: 

· To avoid local failure of beam. (i.e. provision of plate 

below concentrated load). 

· To provide reinforcement at the weak sections of the 

beam. 

· To avoid Vierendeel effect (to avoid stress 

concentration) corners of the holes are to be rounded. 

 

V  CONCLUSIONS 

From the experimental testing, it is concluded that,           

Castellated steel beam behaves satisfactory for serviceability, up 

to maximum depth of opening 0.6D. 

 Castellated beams has holes in its web, as holes 

incorporated various local effects in beams, increase in load 

causes beams to be failed in different failure mode, which resist 

them to take load up to their actual carrying capacity. So we 

cannot compare beams with different modes of failure directly 

for strength criteria.  

Due to the presence of holes in the web, the structural 

behavior of castellated steel beam will be different from that of 

the solid web beams. It make structure highly indeterminate, 

which may not analyzed by simple methods of analysis. So we 

have to design beam to avoid local effects, for improved 

performance of castellated beam. It is observed as depth of 

opening increases in Vierendeel  effects is prominently observed 

at the hole corners, so by taking corrective measures (i.e corners 

should be rounded , provision of reinforcement) we can expect 

improvement in performance of beam. 

We can conclude that castellated beams are well accepted 

for industrial buildings, power plant and multistoried structures, 

where generally loads are less and spans are more with its 

economy and satisfying serviceability criteria. 
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Sr. 

No 

Beam Defle

ction 

(mm) 

Max 

load 

(kN) 

Local Mode Of 

Failure 

Global 

Mode  

1 ISMB 

150 

 

 

 

 

5.86 

78 Failure of 

compression 

flange 

Lateral 

torsional 

buckling 

2 Ic 210 72 Failure of 

compression 

flange  

Flexural 

buckling of  

Web 

3 Ic 225 68 Failure of 

compression 

flange and 

Vierendeel effect 

Web 

buckling 

4 Ic 240 62 Vierendeel effect 

and Failure of 

compression 

flange  

Flexural 

buckling of  

Web 
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    Abstract- Ant colony optimization (ACO) has been 

widely used for different combinatorial optimization 

problems. In this paper, we investigate ACO algorithms 

with respect to their runtime behavior for the traveling 

salesperson (TSP) problem. Ant Colony Optimization 

(ACO) is a heuristic algorithm which has been proven a 

successful technique and applied to a number of 

combinatorial optimization (CO) problems. The traveling 

salesman problem (TSP) is one of the most important 

combinatorial problems. There are several reasons for the 

choice of the TSP as the problem to explain the working of 

ACO algorithms it is easily understandable, so that the 

algorithm behavior is not obscured by too many 

technicalities; and it is a standard test bed for new 

algorithmic ideas as a good performance on the TSP is 

often taken as a proof of their usefulness. 

 

    Index Terms- Ant colony optimization, Traveling 

salesman problem 

 

I. INTRODUCTION 

n the case of ACO algorithms the theoretical analyses of 

their runtime behavior has been started only recently.We 

increase the theoretical understanding of ACO algorithms 

by investigating their runtime behavior on the well-known 

traveling salesperson (TSP) problem. For ACO the TSP 

problem is the first problem where this kind of algorithms 

has been applied. Therefore, it seems to be natural to study 

the behavior of ACO algorithms for the TSP problem from 

a theoretical point of view in a rigorous manner. ACO 

algorithms are inspired by the behavior of ants to search for 

a shortest path between their nest and a common source of 

food. It has been observed that ants find such a path very 

quickly by using indirect communication via pheromones. 

This observed behavior is put into an algorithmic 

framework by considering artificial ants that construct 

solutions for a given problem by carrying out random 

walks on a so-called construction graph. The random walk 

(and the resulting solution) depends on pheromone values 

that are values on the edges of the construction graph. The 

probability of traversing a certain edge depends on its 

pheromone value. 

       It is a relatively novel meta-heuristic technique and has 

been successfully used in many applications especially 

problems in combinatorial optimization. ACO algorithm 

models the behavior of real ant colonies in establishing the 

shortest path between food sources and nests. Ants can 

communicate with one another through chemicals called 

pheromones in their immediate environment. The ants 

release pheromone on the ground while walking from their 

nest to food and then go back to the nest. The ants move 

according to the amount of pheromones, the richer the 

pheromone trail on a path is, the more likely it would be 

followed by other ants. So a shorter path has a higher 

amount of pheromone in probability, ants will tend to 

choose a shorter path. Through this mechanism, ants will 

eventually find the shortest path. Artificial ants imitate the 

behavior of real ants, but can solve much more complicated 

problem than real ants can. 

       Consider Fig. 1A Ants arrive at a decision point in 

which they have to decide whether to turn left or right. 

[12,13] Since they have no clue about which is the best 

choice, they choose randomly. It can be expected that, on 

average, half of the ants decide to turn left and the other 

half to turn right. This happens both to ants moving from 

left to right (those whose name begins with an L) and to 

those moving from right to left (name begins with a R). 

Figs. 1B and 1C show what happens in the immediately 

following instants, supposing all ants walk at 

approximately the same speed. The number of dashed lines 

is roughly proportional to the amount of pheromone that 

the ants have deposited on the ground. Since the lower path 

is shorter than the upper one, more ants will visit it on 

average, and therefore pheromone accumulates faster. After 

a short transitory period the difference in the amount of 

pheromone on the two path is sufficiently large so as to 

influence the decision of new ants coming into the system 

(this is shown by Fig. 1D). From now on, new ants will 

prefer in probability to choose the lower path, since at the 

decision point they perceive a greater amount of 

pheromone on the lower path. This in turn increases, with a 

positive feedback effect, the number of ants choosing the 

lower, and shorter, path. Very soon all ants will be using 

the shorter path. 

       The travelling salesman problem (TSP) is the problem 

of finding a shortest closed tour which visits all the cities in 

a given set. In this article we will restrict attention to TSPs 

in which cities are on a plane and a path (edge) exists 

between each pair of cities (i.e., the TSP graph is 

completely connected). 

I 
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Fig.1: how real ant finds the shortest path 

 

       A) Ants arrive at a decision point. B) Some ants 

choose the upper path and some the lower path. The choice 

is random. C) Since ants move at approximately constant 

speed, the ants which choose the lower, shorter, path reach 

the opposite decision point faster than those which choose 

the upper, longer, path. D) Pheromone accumulates at a 

higher rate on the shorter path. The number of dashed lines 

is approximately proportional to the amount of pheromone 

deposited by ants [12,13]. 

       The most interesting aspect of this autocatalytic 

process is that finding the shortest path around the obstacle 

seems to be an emergent property of the interaction 

between the obstacle shape and ants distributed behavior: 

although all ants move at approximately the same speed 

and deposit a pheromone trail at approximately the same 

rate, it is a fact that it takes longer to contour obstacles on 

their longer side than on their shorter side which makes the 

pheromone trail accumulate quicker on the shorter side. It 

is the ants preference for higher pheromone trail levels 

which makes this accumulation still quicker on the shorter 

path. We will now show how a similar process can be put 

to work in a simulated world inhabited by artificial ants 

that try to solve the travelling salesman problem. 

       The above behavior of real ants has inspired ant 

system, an algorithm in which a set of artificial ants 

cooperate to the solution of a problem by exchanging 

information via pheromone deposited on graph edges. Ant 

system has been applied to combinatorial optimization 

problems such as the traveling salesman problem. 

       In this paper, an improved ant colony optimization 

algorithm is developed for solving TSP. This algorithm is 

used to produce near-optimal solutions to the TSP.  

 

II. TRAVELLING SALESMAN PROBLEM 

        The traveling salesman problem (TSP) is the problem 

of finding a shortest closed tour which visits all the cities in 

a given set. In this article we will restrict attention to TSPs 

in which cities are on a plane and a path (edge) exists 

between each pair of cities (i.e., the TSP graph is 

completely connected) [12,13]. 

       Traveling salesman problem (TSP) is one of the well-

known and extensively studied problems indiscrete or 

combinational optimization and asks for the shortest 

roundtrip of minimal total cost visiting each given city 

(node) exactly once. TSP is an NP-hard problem and it is 

so easy to describe and so difficult to solve. The definition 

of a TSP is: given N cities, if a salesman starting from his 

home city is to visit each city exactly once and then return 

home, find the order of a tour such that the total distances 

(cost) traveled is minimum. Cost can be distance, time, 

money, energy, etc..A complete weighted graph G= (N, E) 

can be used to represent a TSP, where N is the set of n 

cities and E is the set of edges (paths) fully connecting all 

cities. Each edge (i,j)∈E is assigned a cost dij, which is the 

distance between cities i and j. dij can be defined in the 

Euclidean space and is given as follows: 

 

     (1) 

       One direct solving method is to select the route which 

has minimum total cost for all possible permutations of N 

cities. The number of permutations can be very large for 

even 40cities. Every tour is represented in 2n different 

ways (for symmetrical TSP). Since there are n! possible 

ways to permute n numbers, the size of the search space is 

then  |S|=n!/(2n)=(n-1)!/2. 

 

III. ACO MODEL 

3.1 The ANT System 

       Ant System was first introduced and applied to TSP by 

marcodorigo et al.  Initially, each ant is placed on some 

randomly chosen city. An ant k currently at city I choose to 

move to city j by applying the following probabilistic 

transition rule: 

 (2) 

where nij is the heuristic visibility of edge (i, j), generally it 

is a value of 1/dij, where dij is the distance between city i 

and city j. Jk (i) is a set of cities which remain to be visited 

when the ant is at city i. α and β are are two adjustable 

positive parameters that control the relative weights of the 

pheromone trail and of the heuristic visibility. If α=0, the 

closed vertex I more likely to be selected. This is 

responding to a classical stochastic greedy algorithm. If on 

the contrary β=0, only pheromone amplification is at work: 
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This method will lead the system to a stagnation situation, 

i.e. a situation in which all the ants generate a sub-optimal 

tour. So the trade-off between edge length and pheromone 

intensity appears to benecessary.After each ant completes 

its tour, the pheromone amount on each path will be 

adjusted according to equation (1-p) is the pheromone 

decay parameter (0<p<1) where it represents the trail 

evaporation when the ant chooses a city and decides to 

move. m is the number of ants, Lk is the length of the tour 

performed by ant k and Q is an arbitrary constant [12,13]. 

 

 

 
 

2.2 The ACS Algorithm 

       The ACS is mainly different from the AS in these 

aspects: The decision rules of the ants are different; the 

global updating rules are different; and local updating rules 

which adjust the amount of the pheromone on various paths 

are newly added. 

Step 1: Initiation. The amount of the pheromone on each 

side is initiated into a tiny constant value; allocate m ants 

randomly to n cities. 

Step 2: In ACS, the so-called pseudorandom proportional 

rule is used: the probability for an ant to move from city i 

to city j depends on a random variable q uniformly 

distributed over [0, 1], and a predefined parameter q0. 

 

 
 

       J is a random variable determined in accordance with 

equation (2). This strategy obviously increases the variety 

of any searching, thus avoiding any premature falling into 

the local optimal solution and getting bogged down. 

Step 3: The local pheromone update is performed by all the 

ants after each construction step. Each ant applies it only to 

the chosen city,  

 

 
 

       Where 0< ρ<= 1 is a decay parameter, τ0=1/n.Lnn is 

the initial values of the pheromone trails, where n is the 

number of cities in the TSP and Lnn is the cost produced 

by the nearest neighbor heuristic. equation (2) is mainly to 

avoid very strong pheromone paths to be chosen by other 

ants and to increase the explorative probability for other 

paths. Once the edge between city i and city j has been 

visited by all ants, the local updating rule makes 

pheromone level diminish on the edge. So, the effect of the 

local updating rule is to make an already edge less 

desirable for a following ant. 

Step 4: Computing of the optimal path. After m ants have 

travelled through all the cities, compute the length of the 

optimal. 

Step 5: Global updating of pheromone. After all the ants 

have travelled through all the cities, update only the 

amount of the pheromone on the optimal path with 

equation (8): 

 

 
 

Where ρ is constant and Lgb is the length of global best 

tour. 

Step 6: If the designated search number is not attained, then 

repeat the above steps. 

 

IV. PROPOSED APPROACH  

4.1 Well Distribution Strategy of Initial Ants 

       At the beginning of ACO algorithm, some paths are 

walked through by the ants, others are never passed. The 

local heuristic controlled by visibility, encourages them to 

choose cities which are closer. This means that they are 

likely to choose to travel along short edges. Thus some 

cities may have many ants while some Cities may have no 

ant at all. Because the amount of pheromone on each path 

is initially identical, therefore the ant mainly uses the 

distance between the two cities as the heuristic factor when 

it chooses the next city. In this way, when there are 

relatively more ants in a certain city, the density of the 

pheromone on a certain path will be strengthened due to the 

relatively larger number of ants travelling along the path. 

The path is not necessarily the shortest path that local 

optimum solution is searched out or ants arrive at 

stagnation state. In order to solve this problem, the system 

adopted a method to distribute the ants evenly, i.e., position 

mants to n cities and make sure that each city receives at 

least one ant. Thus, the search space of the solution is 

enlarged and the probability of getting the best result is 

increased. 

 

4.2 Heuristic Parameter Updating 

       In ACO algorithm, the heuristic information is very 

important in generating high quality tours in the initial 

search stages. Because the value of the pheromone trails do 

not have much information in the early stage of learning 
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and cannot guide the artificial ants in constructing good 

tours. In this situation, the heuristic parameter may be set to 

a large value. On the other hand, in the later stage, the 

heuristic parameter may need a small value because the 

pheromone trails may have collected enough information to 

behavior as required and the heuristic information may 

mislead the search due toots locality. Thus, in this situation, 

we may need a small value for the heuristic parameter. The 

heuristic parameter is set as a constant in traditional ACO 

algorithms. In this study, a high value of heuristic 

parameter can always provide high quality tours. This 

means that the influence of pheromone is greatly reduced, 

and ants are able to search other paths in constructing 

feasible solutions. It is evident that a small value of the 

heuristic parameter may result in bad performance in the 

early stage of learning. Nevertheless, a small value of the 

heuristic parameter can have good performance when the 

search process lasts long enough. Thus, it is intuitive to use 

an adaptive heuristic parameter for ACO. In this study, we 

intend to propose a way of designing an adaptive heuristic 

parameter for ACO such that the search performance can 

bebetter.When ant colony algorithm begins to run, the 

amount of information on every path equals to each other, 

information entropy is maximum at this time, but as an 

enhancement of pheromone on the path, the entropy will be 

decreased gradually. If the entropy is not controlled 

currently, theentropy will eventually reduce to 0, that is, the 

pheromone on only one path is maximum, and the final 

solution will be mistaken, thus bringing about the 

premature. In order to overcome the easily-occurred 

precocious defects for solving complex combinatorial 

optimization problems with the basic ant colony algorithm, 

a proposed ant colony algorithm based on information 

entropy is discussed, using the heuristic parameter value 

selection controlled by information entropy. Each trail is a 

discrete random variable in the pheromone matrix. The 

entropy of a random variable is defined as 

 

                               (10) 

       Where pi represents the probability of occurrence of 

each trails in the pheromone matrix. For a symmetric n 

cities TSP, there are n(n-1)/2 distinct pheromone trails and 

r= n(n-1)/2.It is easy to see that when the probability of 

each trail is the same, E will be the maximum (denoted as 

Emax) and is given by 

 

 
 

       We propose to use the entropy value as an index to 

indicate the degree about how much information has been 

learned into the pheromone trails and then the heuristic 

parameter can be updated accordingly. Notice that in this 

study, the heuristic parameter β is set to be an integer so as 

to avoid complicated computation because β is used as a 

power in Eqs. (2) and (6). 

Hence, we propose that β is update according to the rule 

given by, 

 

 
 

       Where E’ is the entropy value for the current 

pheromone matrix and X, Y and Z are thresholds according 

to the city size. In study, threshold X is set within 

0.8~0.9(according to the city size) and threshold B is 

within0.75~0.55 (according to the city size), and threshold 

Z is decided heuristically based on the value of Y. 

 

V. PROPOSED ALGORITHM 

       The proposed algorithm is combined with candidate 

list strategy and dynamic updating of heuristic parameter. 

The proposed algorithm is described as follows: 

 

Procedure proposed ACO algorithm for TSP 

Set parameters, initialize pheromone trails 

Calculate the maximum entropy 

Loop /* at this level each loop is called iteration*/ 

Each ant is positioned on a starting node according to 

distribution strategy (each node has at least one ant) 

For k=1 to m do /*at this level each loop is called a step */ 

At the first step moves each ant at different route 

Repeat 

Compute candidate list 

Select node j to be visited next (the next city in the 

candidate list) according to solution construction 

A local updating rule (7) is applied 

Until ant k has completed a tour 

End for 

Local search (2-opt, 2.5 opt) apply to improve tour 

A global updating rule (8) is applied 

Compute entropy value of current pheromone   trails 

Update the heuristic parameter 

Until end condition 

End 

 

VI. EXPERIMENTAL RESULTS 

       In order to validate the efficiency of the proposed 

method, several TSP problems are considered. They are 

obtained from the TSPLIB. In this study, we compared its 

performance with the ACS algorithm. In all experiments, 

parameters are set to the following values: ρ= 0.1, q0 = 0.7, 

α=1, β value is dynamically value of the proposed 

algorithm and β=2 is in ant colony system. The maximum 

iteration is set 20 times. In order to compare the proposed 
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algorithm with reference [1] and [2], some TSP instances 

are used. 

       A comparison of final solution is shown in Table. 1 

(the results of reference [1] and [2] are directly taken from 

these papers). Table 2 presents the comparison of better 

results obtained from solving the TSP problems. The 

experiment shows that the proposed algorithm is more 

effective than the conventional ACO in terms of 

convergence speed and the ability to finding better 

solutions 

 

Table I Comparison of tour length results of TSP 

problems 

 

TSP Best length 

of 

proposed 

algorithm 

Best length of 

reference[1] 

Best length of 

reference[2]  

eil51 426              - 429.98 

eil76 538 548.2376       - 

bBerlin52 7542 7544.3659       - 

st70 675 677.1076 677.1096 

 

Table II A comparisons between proposed algorithm and ACS 

 

TSP Optimum 

      (1) 

  Best 

    (2) 

Average Relative 

Error 

((2)-

(1)/(1) 

Best 

 (3) 

ACS +2 

opt 

Average 

Relative 

error 

((3)-

(1)/(1) 

KroA100 21282 21282 21384.2 0% 21379 21756.4 0.46% 

KroA150 26524 26524 27142.1 0% 27249 27756.3 2.73% 

Pr1444 58537 58537 58637.75 0% 58603 58809.15 0.11% 

 

 

 
 

 

 

VII. CONCLUSION  

       This paper presents an approach for solving traveling 

salesman problem based on improved ant colony algorithm. 

The main contribution of this paper is a study of the 

avoidance of stagnation behavior and premature 

convergence by using distribution strategy of initial ants 

and dynamic heuristic parameter updating based on 

entropy. Then emergence of local search solution is 

provided. The experimental results and performance 

comparison showed that the proposed system reaches the 

better search performance over ACO algorithms do. The 

proposed system is more in terms of convergence speed 

and the ability to finding better solutions. 
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Relevance of placental pathological changes of maternal 

inflammatory syndrome along with the obstetric and 

clinical parameters in preeclampsia 

Dr. Mona Sharma, Dr. Renu Dhingra, Prof. Rani Kumar 

 

 
    Abstract- Preeclampsia is a disorder of pregnancy occurring 

after midgestation with clinical manifestations of hypertension 

and proteinuria and has been linked with fetal and maternal 

morbidity and mortality. Maternal inflammatory syndrome has 

been associated with preeclampsia. The pathogenetic mechanism 

proposed behind this syndrome is the maternal endothelial 

dysfunction caused by atleast of subset of various placental 

derived factors released into maternal circulation. These are 

syncytiotrophoblastic microparticles (STBM) or syncytial knots, 

exosomes or the soluble endoglins. The STBM or the syncytial 

knots are the end products of trophoblastic life cycle which have 

been proposed to be altered in the disorder of preeclampsia. So, 

the aim of the present study was to assess and compare the 

apoptosis of  trophoblastic cells and the syncytial knots in the 

preeclamptic (20 placentas) and normal (20 placentas) by using 

TUNEL assay and M30 immunostaining. We also aim to 

compare various obstetric and clinical parameters affected in 

preeclampsia (blood pressure, urinary protein, gestational age,  

birth wt of the babies) between the two groups.  In our study, 

TUNEL Assay as well as M30 immunostaining shows higher  

trophoblastic as well as syncytial knot apoptotic indices in 

preeclamptic placentas as compared to normal placentas. The 

results of our study also show that the clinical parameters (blood 

pressure, urinary protein) were higher whereas obstetric 

parameters (gestational age, birth wt of the babies) were lower in 

preeclamptic patients as compared to controls. 

 

 

    Index Terms- Apoptosis, Immunohistochemistry, DNA 

fragmentation, Preeclampsia, Placenta 

 

I. INTRODUCTION 

reeclampsia is a heterogenic multisystem disorder, well 

known for its sudden occurence during the second half of 

pregnancy, the rooted cause of which has been suggested to be 

the abnormal placentation
1
. This assumption is based on the 

studies suggesting that the definite cure for preeclampsia is the 

delivery of placenta. Placenta is a remarkable organ continuously 

in dynamic state of cell division and demise and is the 

maternofetal contact zone which serves to maintain an interface 

for the exchange of gases and nutrients between mother and the 

growing fetus
2
. Mother must adequately be adaptive and 

responsive to the placental and fetal demands. From the 

implantation to the maternal adaptation to the increasing 

demands of growing fetus, every process has an impact on the 

developing fetus as well as on the maternal endometrium. Fetal 

survival in maternal womb as well as in the external environment 

after birth depends on inutero perfect implantation and hence 

placental development. The normal placental development 

requires continuous process of trophoblastic invasion of maternal 

endometrium as well as of vasculature. The interstitial 

trophoblastic invasion causes proper anchorage to the 

endometrium whereas endovascular invasion leads to uterine 

spiral artery remodeling ultimately causing increased maternal 

blood flow and hence proper uteroplacental perfusion
3
. The 

process of trophoblastic invasion requires a continuous process 

of apoptosis cascade
4
. Any alteration in the process of 

trophoblastic invasion can disturb the normal placental 

physiology and placentation and ultimately affects maternal 

homeostasis and fetal growth. 

      The trophoblastic cell undergoes apoptosis during normal 

placental development
5
. As pregnancy progresses, the placental 

apoptosis increases suggesting that it could play a role in the 

normal development and aging of placenta
6
. During placenta 

formation, the trophoblasts differentiate and form a double 

layered covering around the fetus, outer being the multinucleated 

syncytiotrophoblastic layer whereas inner is the mononucleated 

cytotrophoblastic stem cells
7
.
 
Both the layers are vital as all the 

cells divide and ultimately undergo cell demise or apoptosis. The 

initiator phase of apoptotic cascade occurs in the 

cytotrophoblasts cells whereas execution phase proceeds in the 

syncytiotrophoblastic cells
8
. Towards the end of the trophoblastic 

apoptosis pathway, old apoptotic nuclei accumulate and form 

membrane sealed bodies termed as syncytial knots corresponding 

to apoptotic bodies of the apoptotic pathway
9
. Finally, these 

knots are extruded from syncytiotrophoblast layer into maternal 

circulation. These get trapped into lung capillaries and 

phagocytosed by activated cells such as macrophages
10

. The 

liberated knots are also known as syncytiotrophoblast membrane 

microparticles (STBM). As these knots are membrane sealed 

bodies, they prevent an inflammatory response by maternal blood 

vessels and organs. The pathophysiology of preeclampsia has 

been linked with various causative factors and altered 

trophoblastic apoptosis is one of them
11

. Out of the adverse 

clinical manifestations of preeclampsia, the most severe is the 

maternal inflammatory syndrome caused by the proposed role of 

released STBM
12

. These findings move our thoughts to a path 

that lead us towards constructing our research design to aim for 

finding the pathophysiology behind STBM mediated maternal 

inflammatory response. Therefore, our first aim is to study the 

trophoblastic apoptosis process by estimating and comparing the 

trophoblastic apoptotic index and syncytial knot index in normal 

and preeclamptic placentas by using M30 immunostaining and 

P 
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TUNEL Assay. M30 antibody detects cytoplasmic cytokeratin 

cleavage products produced during early phase of apoptotic 

cascade. This phase of cytokeratin breakdown persist for a longer 

span of time
 

whereas TUNEL assay identifies endonuclease 

mediated DNA breakdown in the nuclei of apoptotic cells 

occurring late during apoptosis pathway
13,14

.  A combination of 

two or more assays may be more appropriate to detect the 

majority of cells undergoing apoptosis at one time. Secondly, we 

aim to compare various obstetric and clinical parameters (blood 

pressure, urinary protein, gestational age, birth wt of the babies) 

affected in preeclampsia as it has been confirmed that 

preeclampsia is the disorder of abnormal placentation and poor 

perfusion which may lead to intrauterine growth restriction and 

premature births
15

. The appropriate assessment of apoptotic 

activity may find its clinical relevance in predicting the 

progression of the disease in case of preeclampsia. 

 

II. MATERIALS AND METHOD 

        A total of 40 placentas were collected from the labour room 

out of which 20 were from normal pregnant women and 20 were 

from preeclamptic pregnant women with variable gestational age 

groups (30-42weeks). The protocol of the study was approved by 

the ethics committee and consent was obtained from each 

individual for the study group. Patients with chorioamnionitis, 

chronic hypertension, pregestational diabetes, renal disease, 

cardiac disease, active asthma, thyroid disease and pre-existing 

seizure disorder were excluded from this study. 

        The samples were taken randomly from the different areas 

of placental disc and areas of visible infarcts, calcification or 

hematomas were excluded. The samples then fixed in 10% 

formaldehyde and processed for TUNEL assay and M30 

immunostaining. All the techniques were standardised according 

to ambient conditions of our laboratory. 

        In TUNEL assay, tissue sections were deparaffinized and 

rehydrated according to standard protocols. The slides were 

permeabilized by using 0.1% sodium citrate and quenching was 

done by 3% H2 O2 in methanol.  TUNEL reaction mixture was 

prepared by adding 50µl of enzyme solution (terminal 

deoxynuleotidyl transferase enzyme isolated from calf serum) to 

450µl of label solution (Biotinylated nucleotide mixture in 

reaction buffer) and incubated for 60 minutes at 37ºC in a 

humidified chamber. Then, the samples were incubated in 50-

100µl of POD substrate containing streptavidin conjugated to 

horseradish peroxidase for 10 minutes at 15-25ºC. After each 

step, the slides were washed with PBS. The slides were 

counterstained in hematoxylin and finally mounted with 

permanent mounting media (DPX). An adjacent serial section 

pretreated with DNAse I was used as a positive control. The 

tissue sections not treated with Tdt enzyme were used as negative 

control. All 40 samples of placenta were analyzed for expression 

of apoptotic nuclei and digital images of 10 randomly selected 

high- power fields were obtained using a Nikon microscope 

(Nikon Corp, Tokyo, Japan). The sections were examined by two 

independent observers. Approximately 1000-3000 nuclei were 

counted for each placenta in preeclamptic and control groups. 

Apoptotic nuclei were easily differentiated from non-apoptotic 

by their brown labeling and condensed heterochromatic nucleus. 

The total number of nuclei (apoptotic nuclei + live nuclei) and 

total number of apoptotic nuclei were counted. The TUNEL 

apoptotic index (Total number of apoptotic nuclei per total 

number of nuclei multiply by 100) was calculated for the 

trophoblastic cells and syncytial knots.   

        In M30 immunostaining, tissue sections were prepared as 

for the TUNEL assay. All subsequent steps were carried out at 

room temperature in a humidified chamber. The peroxidase 

activity was blocked by using 3% H2O2 prepared in methanol for 

10 minutes. The specimens were then incubated in 1-3 drops of 

serum block for 2 hours to prevent non-specific binding to 

collagen and connective tissue. The specimens were incubated 

for 24 hrs with M30 antibody (1:50) followed by 1-3 drops of 

biotinylated secondary antibody (anti mouse IgG) for 30 minutes. 

The specimens were thereafter incubated in 1-3 drops of HRP-

streptavidin complex for 30 minutes. The slides were then 

counterstained with hematoxylin and dehydrated by passing 

through ascending grades of ethanol and slides were mounted 

with DPX and were observed under light microscope. The 

negative tissue control included eliminating the primary 

antiserum and replacing species-specific antiserum with normal 

horse serum. Sections of colon adenocarcinoma served as 

positive control. All 40 samples of placenta were analyzed for 

expression of cytokeratin neoepitope in the apoptotic cells using 

M30 antibody staining in serially sectioned slides. Cells with the 

brown cytoplasmic stain were considered M30 immunostaining 

positive. M30 apoptotic index was calculated for trophoblastic 

cells as well as for syncytial knots.  

        The clinical characteristics (blood pressure, urinary protein, 

gestational age, birth wt of babies) were compared among the 

two groups. The comparison between apoptotic indices of 

trophoblastic cells and syncytial knots in normal and 

preeclamptic placentas was done by using both the techniques.  

 

Statistical analysis 

        Statistical analysis was carried out using Stata 9.0 / Data 

analysis software (college Station, Texas, USA). Data were 

presented as number (%) or mean±SD/ Median (range) as 

appropriate.  Quantitative variables between the groups were 

compared using student “t” test for independent samples/ 

Wilcoxon rank sum test. Categorical variables were compared 

between the groups using Chi square test. The p value less than 

0.05 was considered statistically significant. 

 

III. RESULTS 

        Clinical characteristics of preeclamptic and control 

group (Table I, II) 

        The mean systolic and diastolic pressures in preeclamptic 

group were 142.5±8.6mmHg and 96.3±8mmHg respectively 

whereas in control group, the systolic and diastolic pressures 

were 112±8.6mmHg and 79.7±6.1mmHg respectively. There was 

a significant difference in the systolic and diastolic pressures in 

both the groups (p- 0.0001). Urinary protein was determined in 

24-hour urine samples of preeclamptic and control groups. The 

levels of protein in preeclamptic group was 5.3(1.8-8) g/day 

whereas the level was 0.35(0.1-1.6)g/day  in control group. There 

was a significant difference in urinary protein between 

preeclamptic and control groups (p - 0.001). Thus, there was 
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increase in blood pressure and urinary protein in preeclamptic 

patients as compared to control group. 

        Obstetric characteristics of preeclamptic and control 

group (Table III) 

        The average gestational age in preeclamptic and normal 

patients was 35.1 ± 2.7 wks and 38.25± 1.4 wks respectively.  

Therefore, the gestational age was low in preeclamptic group as 

compared to control (p -0.0001). The baby’s birth weight was 

2343.6 ± 237 gms in preeclamptic group as compared to 2924.9 

± 260 gms in control group at a statistically significant value of 

p-0.0001. Thus, the gestational age and birth weight of babies 

were low in preeclamptic group as compared to control (p -

0.001). 

        Comparison of obstetric characteristics of preeclamptic 

and control group (Table IV) 
        The gestational age was less than 37 weeks in 80% of 

preeclamptic and 10% of control groups. The birth weight of the 

baby was less than 2500gms in 70% of preeclamptic and 5% of 

control groups. Thus, the higher percentage of preeclamptic 

group had reduced gestational period and decreased birth weight 

of the baby. 

        Apoptotic indices by TUNEL Assay and M30 

immunostaining (Table V, VI, Figure 1) 

        TUNEL assay shows higher trophoblastic and syncytial 

knot indices in preeclamptic placentas (71.4±6.7, 89.3±13.1 

respectively) as compared to normal placentas (45±10.7, 

34.5±9.5 respectively). Similarly, M30 immunostaining also 

shows higher trophoblastic and syncytial knot indices in 

preeclamptic placentas (92±6.3, 73.6±20.5 respectively) as 

compared to normal placentas (61.9±14.4, 36.9±20 respectively) 

(p-0.0001) 

                               

                                 

Table I: Clinical characteristics of preeclamptic and control groups. 

 

Clinical characteristics Mean ± SD (range) Difference in 

means 95%C.I. 

p value 

 Preeclampsia                       

(n=20) 

 Control 

(n=20) 

  

 

Blood Pressure 

Systolic (mm Hg) 

Diastolic (mm Hg) 

 

 

142.5±8.7(120-160) 

96.3±9.5(82-118) 

 

  

112±8.6(100-124)              

79.7 ±6.1(72-90)                                              

 

 

11.09(107.9-138.3) 

6.54(76.8-91.8) 

 

 

0.0001 

0.0001 

 

n = number of subjects. 

Data is presented in Mean ±SD (range) 

Student t test for independent samples 

C.I.= Confidence Interval 

p < 0.05, statistically significant 

 

 

 

Table II: Clinical characteristics of preeclamptic and control groups. 

 

Clinical characteristics Median (range) p value 

 Preeclampsia (n=20) Control  

 

(n=20) 

 

 

Urine Protein (gm/day) 

 

5.3(1.8-8) 

 

0.35(0.1-1.6) 

 

0.0001 
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n = number of subjects.  

Data is presented in Median (range) 

Two samples Wilcoxon rank sum (Mann Whitney Test) 

p < 0.05, statistically significant 

  

 

Table III: Obstetric characteristics of preeclamptic and control groups. 

Obstetric 

characteristics 

Mean ± SD (range) Difference in 

means 95%C.I. 

p value 

 Preeclampsia 

(n=20) 

Control 

(n=20) 

  

 

 

Gestational age 

(weeks) 

 

 

Birth weight 

(gms) 

 

 

 

 

 

35.1±2.7(31-40) 

 

 

 

2343.6±237 

(1800-2700) 

 

 

 

 

 

38.25 ±1.4(36-41) 

 

 

 

2924.35±260 

(2500-3500) 

 

 

 

 

 

4.55(37.5-33.8) 

 

 

 

7.37(2802-2232) 

 

 

 

 

 

 

0.0001 

 

 

 

0.0001 

 

 

 

 

 

n = number of subjects.  

Data is presented in Mean ±SD (range) 

Student t test for independent samples  

C.I.= Confidence Interval   

 

Table IV: Comparison of obstetric characteristics in preeclamptic and control groups. 

 

Obstetric 

characteristics 

Number of subjects ( %) OR (95% C.I.) p-value 

 Preeclampsia 

(n=20) 

Control 

(n=20) 

  

 

Gestational age (wks) 

< 37 

>37 

 

Birth weight (gms) 

< 2500 

> 2500 

 

 

 

 

16(80) 

4(20 ) 

 

 

14(70) 

6( 30) 

 

 

 

 

 

2(10) 

18(90) 

 

 

1(5) 

19(95) 

 

 

 

 

 

16.71(2.97-93.88) 

 

 

 

44.33(4.78-410.85) 

 

 

 

 

 

 

0.001 

 

 

 

0.001 

 

 

 

 

 

 n = number of subjects.  

Chi square or Fisher’s exact test was applied 

OR= Odds ratioC.I. = Confidence Interval 

Percentage (%) indicated in parenthesis.  

p< 0.05, statistically significant.  
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Table V: Apoptotic Index (Percentage of apoptotic nuclei) with TUNEL Assay in preeclamptic and control groups. 

 

 

Cells used for counting 

Apoptotic Index [ Mean ±SD(range) ]  

p value 

 

 

 Preeclampsia 

(n= 20) 

Control 

(n=20) 

 

Trophoblastic cells 

Syncytial Knots 

71.4±6.7(55.7-83.3) 

89.3±13.1(25-60) 

45±10.7(27-68.9) 

34.5±9.5(12-51.7) 

0.0001 

0.0001 

 

n = number of subjects.  

Data is presented in mean ± SD (range). 

Student t test for independent sample 

p< 0.05, statistically significant 

 

 

Table VI: Apoptotic Index (Percentage of apoptotic nuclei) with M30 antibody staining in preeclamptic and control groups. 

 

 

Cells used for counting  

Apoptotic index[ Mean ±SD(range) ]                                                     

p value 

 

 

 Preeclampsia 

(n= 20) 

Control  

(n=20) 

 

 

Trophoblastic cells 

Syncytial Knots 

 

92±6.3(76.3-99) 

73.6±20.5(25-100) 

 

61.9±14.4(37.3-87.9) 

36.9±20(0-66.6) 

 

0.0001 

0.0001 

 

n = number of subjects.  

Data is presented in mean± SD (range). 

Student t test for independent sample 

p< 0.05, statistically significant 
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Figure 1: Preeclamptic placentas showing M30 immunostaining and TUNEL positive cells 

 

 

a and b. M30 immunostaining positive  syncytial knots (brown stained) (red arrows) 

c and d. TUNEL Assay positive syncytial knots (brown stained) (red arrows) 

 

             Scale bar 100μ 

 

 

IV. DISCUSSION 

        Preeclampsia has been very well described as “disease of 

theories” because of multiple hypothesis proposed to describe its 

complex pathophysiology. After tracing the path to achieve our 

aims designed to construct our research, we can now pendown a 

chain of pathological events proposedly structured during the 

pathogenesis of preeclampsia. 

        The exaggerated trophoblastic apoptosis burdens the 

preeclamptic placentas by forming increased syncytial knots as 

shown with our results. This actually brings about rapid 

destruction of maternalfetal interface and excessive liberation of  

syncytial knots  in the maternal circulation. These syncytial 

fragments may divert their path to either aponecrotic or necrotic 

route
16

. 

        Aponecrotic route- Excessive apoptotic process in 

preeclampsia is continued with the necrotic events damaging 

plasma membranes, causing water influx and release of 

cytoplasmic contents. This results in secondary necrosis or 

aponecrosis. 

        Necrotic route- This is seen in severe preeclampsia showing  

no signs of apoptosis  with lack of chromatin condensation 

within syncytial nuclei. There is continuous incorporation of 

trophoblastic nuclei without syncytial shedding thereby 

accumulating aged trophoblastic debris within, which soon 

breaks into maternal circulation. 

        The ongoing apoptosis and necrotic events can be picked up 

by the use of various immunohistochemical techniques. M30 

antibody stains the cytoplasm of cells specifically undergoing 

cytokeratin breakdown during apoptosis. Whereas TUNEL assay 

identifies DNA breakdown occurring in apoptotic as well as in 

a 

c 

b 

d 

Figure 1: Preeclamptic placentas showing M30 immunstaining and TUNEL assay positive cells 
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necrotic cells
17

. During our study, we could demonstrate 

following subsets of syncytial knots based on their pattern of 

staining. 

1. Syncytial knots which were M30 immunostaining 

positive and TUNEL assay negative: these were 

still attached on to the villous surfaces, indicating 

the early phase of apoptosis. 

2. Syncytial knots which were TUNEL assay positive 

but M30 immunostaining negative: these were the 

extruded syncytial knots showing the late apoptotic 

phase and can also be the sign of aponecrotic or 

necrotic shedding occurring in severe preeclampsia. 

3. Syncytial knots which were both M30 

immunostaining  and TUNEL assay positive: these 

syncytial knots were still attached on the villous 

surface  and might be soon extruded out. 

4. Syncytial knots which were both M30 

immunostaining  and TUNEL assay negative: these 

might be syncytial sprouts which were attached on 

the villous surface and these never show signs of 

apoptosis. 

 

       Therefore, in our study, higher trophoblastic and syncytial 

knot apoptotic indices as shown with results of M30 

immunostaining reveals exaggerated apoptotic pathway and with 

TUNEL Assay, the ongoing  trophoblastic cell demise  and  

necrotic events can be suggested. Both the aponecrotic and 

necrotic release of syncytial fragments may lead to stimulation of 

maternal immune system thereby releasing inflammatory 

cytokines (TNF α)  produced by maternal immune cells
18

. These 

act by further promoting apoptosis by upregulating Fas/Fas 

ligand pathway and endothelial dysfunction by causing oxidative 

stress, vasoconstrictor release and stimulating coagulation 

cascade
19

. The endothelial dysfunction in preeclampsia have 

been confirmed by studying the markers of  endothelial cell 

activation (von willebrand factor, fibronectin, endothelin)
20,21,22

. 

These reflect failure of endothelial dependent dilator function 

causing hypertension and generalized vasoconstriction leading to 

hypoperfusion of various organs  seen as in the form of liver, 

brain, adrenal necrosis and infarction . The endothelial defect in 

kidney is responsible for proteinuria in preeclamptic patients
23

. 

Our study also reflect the above pathogenetic manifestations of 

hypertension and proteinuria in preeclamptic patients. We also 

confirm through our study that the interaction of two factors- the 

reduced placental perfusion and deficient trophoblastic invasion  

brings about the worst obstetric outcome of intrauterine growth 

restriction and prematurity which is seen clinically as preterm 

deliveries of low birth wt babies. 

 

V. CONCLUSION  

        With the results of our study, we confirm that not only the 

pathological changes (increased trophoblastic apoptotic and 

syncytial knot indices, necrotic release of syncytial fragments) 

but also the clinical (hypertension, proteinuria) and obstetric ( 

low gestational age, low birthwt babies) parameters were 

affected in preeclamptic patients. The clinical definition of 

hypertension and proteinuria is not proportional to the diverse 

complexity of this disorder. Therefore, the intricate pathological 

changes should be further unfolded to reveal the underlying 

etiology of this disease of pregnancy which mostly gets 

complicated with the maternal inflammatory syndrome. On 

achieving this step, further molecular studies can be done to 

reach the therapeutic targets. 
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    Abstract- An experiment was conducted on commercial Ven 

cob broiler chickens to investigate the effect of supplementing 

herbal methionine (methiorep) that replaced synthetic DL 

methionine (DLM) in the diets of broilers. One hundred and 

twenty day-old, commercial broiler chicks (Ven Cobb) were 

randomly divided into two experimental groups, each of which 

comprised four replicates. Each replicate consisted of 15 birds. 

Groups were group I - Diet with synthetic DL-methionine at 2 kg 

ton
-1

 of feed and group II - Diet with Methiorep (herbal-

methionine) at 1 kg ton-1 of feed & DL-methionine at 1 kg ton
-1

 

of feed. The experiment lasted for 42 days. Diets were iso 

nitrogenous in control and treatment groups and based on corn 

soy-bean meal. The experiment was designed to investigate 

comparative efficacy of herbal methiorep and synthetic DL 

methionine on growth performance, nutrient utilization, immune 

response and carcass quality traits of broilers. The replacement of 

0.1% DLM by 0.1% Methiorep significantly improved live 

weight gain (P>0.05) and feed conversion ratio (P>0.05). The 

nitrogen, calcium and phosphorus retention was significantly 

higher in group II as compared to group I. Dressing % among 

groups did not differ significantly suggesting that combination of 

0.1% herbal methiorep & 0.1% DLM could efficiently replaced 

0.2% synthetic DL methionine. Combination of Methiorep & 

DLM supplemented group was found to elicit humoral as well as 

cell mediated immune response at par to the group supplemented 

DLM alone. Group I has also been observed to exert a superior 

hypocholesterolemic effect than 0.2% synthetic methionine. 

Methiorep & DLM supplemented group was found to produce 

higher serum globulins and serum proteins than DLM alone. 

Considering growth performance, economics and other attributes 

it could be recommended to replace 0.1% synthetic methionine 

by 0.1% herbal Methiorep in the diet of broiler chickens. 

 

I. INTRODUCTION 

here is great renewed interest in developing natural 

alternative supplements to maintain animal performance and 

well being. More synthetic methionine in the diet is metabolized 

into highly toxic compounds like methyl propionate, thereby, 

adversely altering the performance of birds (Bender, 1975). 

Herbal methionine as a source of active methionine is claimed to 

be effective in its optimum activity for proper protein accretion 

of birds so that they can reach better growth and performance 

potential. In this perspective a study was conducted to evaluate 

the effects of herbal methionine (Methiorep), supplied by M/S 

Ayurvet Limited, Baddi, India in commercial broiler chicken in 

comparison with synthetic methionine. 

 

II. MATERIALS AND METHODS 

        One hundred and eighty day-old, commercial broiler chicks 

(Ven Cobb) were randomly divided into three groups, each of 

which comprised four replicates. Each replicate consisted of 15 

birds. Groups were group I - Diet with synthetic DL-methionine 

at 2 kg ton
-1

 of feed and group II - Diet with Methiorep (herbal-

methionine) at 1 kg ton
-1

 of feed & DL-methionine at 1 kg ton
-1

 

of feed. The diets were isonitrogenic in control and treatment 

groups and formulated according to BIS (1992). The diet was 

based on corn soy-bean meal. Birds were raised under deep liter 

system and experiment was continued for a period of 42 days. 

The research was carried out at the Department of Animal 

Nutrition, College of Veterinary Science and Animal Husbandry, 

Durg, India. 

 

Management 

        Both broiler starter and broiler finisher rations were offered 

to the birds in mash form. Starter mash was fed from second day 

of experiment to 21
st
 day of experiment. After that finisher ration 

was provided up to the end of experiment. Birds were maintained 

on a 24 h constant light schedule. Feed and water were offered 

for consumption ad libitum. The brooding temperature was 

maintained close to the requirement. Vaccination of birds was 

done time to time. 

 

Body Weight, feed consumption, feed conversion ratio and 

Energy and protein utilization 

        The weekly and cumulative feed consumption, body 

weights and FCR were recorded in each replicate. To evaluate 

the energy and protein utilization efficiency of birds, a 5 day 

metabolic trial was conducted starting from 38th day of 

experiment. The energy value of feed and excreta was 

determined by bomb calorimeter and protein value by standard 

method of AOAC (1995). 

 

Meat quality 

        At 42 days of age, 4 birds from each replicate were 

sacrificed as per standard procedure. Then the carcasses were 

defeathered, eviscerated and evaluated for dressing, bleeding, 

thigh muscle, breast muscle and abdominal fat percentage. Water 

holding capacity of meat samples was determined (Offer and 

T 
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Knight, 1988). The pH of the finely minced meat was also 

determined (Gillespie, 1960) by using digital pH meter 

(Systronics, model 335). 

 

Blood collection 

        Collection of blood was done at 42nd day from 10 birds of 

each replicate. Approximately 5 mL of blood was collected. 

 

Total protein, albumin, globulin, AST and ALT 

        Total plasma protein was determined with the help of UV 

visible Spectrophotometer (Keller, 1991). Plasma albumin was 

determined with by auto analyzer, Micro lab 200 (Tietz, 1994). 

The globulin fraction in the plasma samples was calculated by 

subtractions of plasma albumin from total plasma protein. The 

plasma AST and ALT were measured as per the method 

suggested by Schlebusch et al. (1974). 

 

Immune response 

        Humoral immune response was assessed by 

Haemagglutination inhibition test against Newcastle disease 

virus (NCDV). Ranikhet vaccination was done on 7
th

 and 28
th
 

day. The blood samples were collected on 28th and 42nd day. 

The serum was separated for the evaluation of HI titer against 

NCDV. The HA unit of NCDV (R2B) was determined by the 

standard procedure (Allan, 1974). The cell mediated immune 

response was evaluated by using 1% 2-4, di nitrochlorobenzene 

at thoracolumbar region on 26
th

, 27
th
 and 28

th
 days (sensitizing 

dose) and 40
th

, 41
st
 and 42

nd
 days (challenge dose) in all the 

groups as per the method described by Valsala et al. (1981). The 

thickness of the skin and diameter of spreading lesion at 

thoracolumbar region, indicating reaction zone, was measured at 

24, 48 and 72 hours after challenging with DNCB 

(photo1).Weight of bursa of fabricius, spleen and thymus were 

taken at the end of experiment from the sacrificed. birds of each 

group to calculate the relative organ by the formula: Organ 

weight factor = (organ weight (g)/ whole body weight (g)) x 

1000. The representative samples of bursa of fabricius, spleen 

and intestine were taken at the end of experiment from the 

sacrificed birds of each group to study the organization of 

lymphoid tissue stained by haematoxylin and eosin method 

(Drury and Wallington, 1967). 

 

        Statistical Analysis: The data obtained were subjected to 

statistical analysis by the software SPSS 10 (SPSS, 1997). Levels 

of significance were calculated as per the standard method 

described by Duncan (1995) whenever any effect was found 

significant. 

 

III. RESULTS AND DISCUSSION 

Composition of feed ingredients and diet 

        The chemical composition of feed ingredients viz., maize, 

Hypro Soya, deoiled rape seed meal, de-oiled rice bran (DORB), 

rice polish and meat cum bone meal (MBM) has been given in 

table 1. 

 

Growth performance, feed consumption and feed conversion 

ratio 

        The weekly body weight, weight gain, feed consumption 

and FCR of broilers have been presented in table 2. The body 

weight was significantly higher in group II as compared to group 

I (0.2 % DL methionine). The cumulative feed intake up to 6
th
 

week was non-significantly different among two groups. The 

mean FCR of Methiorep+DLM supplemented group (II) was 

higher than group I. Narayanswamy and Bhagwat (2010) 

reported that the chicks in herbal methionine group showed a 

significant (p<0.01) gain in body weight (increase of 343 g) as 

compared to the chicks in control group and numerically higher 

weight gain (increase of 133 g) as compared to the chicks in 

synthetic methionine group. The results of the present trial are in 

accordance with the findings of Kalbande et al., (2009) and 

Narayanswamy and Bhagwat (2010). These studies showed that 

the herbal source of methionine can replace DL-methionine in 

the diet of commercial broiler chicks. Chattopadhyay (2003) 

found that supplementation of herbal methionine at the rate of 

15g/kg showed better FCR compared to DL-methionine 

supplemented birds. Mortality was non significant amongst 

groups. Chattopadhyay (2003) observed that neither DL-

methionine nor herbal methionine supplementation had a 

significant effect on broiler mortality. 

 

Balance study 

       The apparent metabolizable energy between group I and 

IIwas non significant. All the birds of groups I, II were in 

positive nitrogen, Ca and P balances. The percent N retention in 

Methiorep + DLM supplemented group (II) was significantly 

higher than group I. Nitrogen retention per cent was significantly 

(P<0.05) higher in group II (53.94%) than group I however two 

groups did not differ significantly. The Calcium balance in group 

II was also significantly higher as compared to I. The P balance 

(g/d) was significantly higher in group II as compared to group II 

and control (I). The per cent P retention was found to be 

significantly (p<0.05) higher in group II (46.78%) as compared 

to group I. 

 

Carcass traits 

        The effect of herbal and synthetic amino acids on carcass 

traits and visceral organs weight expressed as percent of live 

weight is presented in table 3. Data revealed no significant 

variation in the defeathered and eviscerated weight amongst the 

two groups, while the dressed weight was numerically higher in 

group II than I. However, group I and II did not differ 

significantly from each other in terms of carcass traits, indicating 

that 0.1% of herbal methiorep can replace 0.1% of synthetic 

methionine without affecting the carcass parameters. Cut-up 

parts yield, expressed as per cent of dressed weight has given in 

table 3. Significantly lower abdominal fat content was found in 

group II. Percentage of breast yield and thigh yield were more 

(P<0.01) when DL-methionine and herbal methionine was added 

in the diet (Chattopadhyay, 2003). 

 

Muscles biochemical parameters 

        The effect of inclusion of herbal methiorep and synthetic 

DL Methionine on the dry matter (DM), protein, total lipid and 

cholesterol contents of thigh and breast muscles has been 

summarized in Table 3. No significant difference could be 

observed in DM, protein and total lipid contents of thigh muscles 
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amongst the two groups. The lipid content of abdominal fat was 

similar in herbal and synthetic methionine supplemented groups. 

Chattopadhyay (2003) reported that abdominal fat (%) and liver 

lipid (g/kg) was significantly decreased by the addition of 15g 

herbal methionine/kg diet.  

 

Cell mediated and Humoral immune response 

        The cell mediated immune response is presented in table 4. 

The results indicated that group I and II resulted into 

significantly (P<0.05) higher mean skin thickness after DNCB 

application. The increased skin thickness in group II might be 

due to increased proliferating rate of T lymphocyte and induced 

secretion of IL-1. The degree of inflammatory reaction at the site 

of application, following subsequent challenge indicate 

significant intense reaction which signifies the better capacity of 

conversion of T lymphocyte into specific sensitized antibodies in 

birds. The mean serum HI titer against NCDV at 28 as well as 42 

days (Table 4) was significantly higher in group II followed by 

group I. 

 

Organ weight factor 

        The relative weights of immune organs viz., thymus, bursa 

and spleen are presented in table 4. The weight of thymus was 

significantly improved by the inclusion of herbal (0.1% 

methiorep) and synthetic amino acids (0.1% DLM) and there was 

no significant difference between them. However DL methionine 

did not influence the relative weight of spleen as compared to 

herbal ones. 

 

Organization of lymphoid tissue 

        It was very interesting to note that the herbal and synthetic 

methionine supplementation in the diet influenced the 

organization of medulla and cortex of the lymphoid follicle of 

bursa. Nodular arteriole of the white pulp (B cell zone) was more 

developed and larger as compared to control (photo 1). In group I 

and II nodular artery and organization of the surrounding white 

pulp was more distinct as compared to control. 

 

Blood biochemical and Hematological parameters 

        Treatment group II exhibited hypocholesterolemic effect as 

compared to control and group I. Serum albumin was 

significantly (P<0.05) higher in group II as compared to group I. 

There was no significant difference in serum total protein 

between group I and II. In contrast, group II revealed 

significantly (P<0.05) higher serum protein (5.16g/dl) than group 

I (table 5). The changes in some of the hematological parameters 

have been presented in table 5. The mean Hb values in herbal 

(1% methiorep) and synthetic (1% DL methionine) methionine 

supplemented groups was significantly higher than control 

however these two groups did not differ significantly. No 

significant difference was noticed in heterophil counts in broilers 

due to herbal or synthetic methionine. No pathological lesions of 

fatty liver syndrome has been observed amongst groups due to 

herbal or synthetic methionine. 

 

Economics 

        The economics of raising broilers chickens was better in 

groups II than group I. There was gain of INR .0.97 per chick in 

group III in comparison to group I and INR 7.94 per chick in 

comparison to group II. 

 

IV. CONCLUSION 

        The study concludes that 1 kg Methiorep per tonne of feed 

can efficiently replace 1 kg synthetic DL methionine per tonne of 

feed to improve commercial broiler flock performance (growth, 

FCR, and livability parameters). 
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Table 1.  The ingredient composition of diets (%) 

Group Starter ration Finisher Ration 

I II I II 

Feed ingredients % % % % 

Maize 50.78 50.78 56.85 56.85 

Hypro Soya 32.04 32.04 22.44 22.44 

MBM 0 0 2 2 

Rape Seed DOC 3 3 3 3 

DORB 8.46 8.46 7.45 7.45 

Rice Polish 0 0 3.56 3.56 

LSP 1.62 1.62 1.46 1.46 

DCP 2.11 2.11 1.69 1.69 

Salt 0.35 0.35 0.33 0.33 

DLM 0.1 0.2 0.1 0 

Soda Bicarb 0.06 0.06 0.04 0.04 

Choline 0 0 0 0 

Crude soy oil 1 1 1 1 

Premix 0.48 0.48 0.28 0.28 

Methiorep - 0.1 - 0.1 

Total 100 100 100 100 
 *

Premix: trace mineral premix (mg/kg diet); Mn 25; Fe 30; Zn 27.5; Cu 5.62; Se 0.08; Co 0.07; I  0.62; 

vitamin premix (per kg diet): vit. A 3900 IU; vit. K 1mg; vit. E 30 mg; vit. D3 1312.5 IU; vit. B1 0.9 mg; vit. 

B2 3mg; vit. B12  0.005mg; niacin 14.3 mg; pantothanic acid 2 mg; folic acid 1.25 mg; Ca pentothenate 3.75 

mg;  salinomycin (Coxistac 12%) 30 ppm; bacitracin methylene di salicyclate (BMD110) 55ppm. 
1
retinol  

2
α tocopherol acetate, 

3
Sodium selenite, 

4
Zinc-methionine,  

5
chromium picolinate 

 

Table 2: Effect of herbal and synthetic amino acids onbody weight gain, FCR & Nutrient balance 

Particulars Group I Group II 

Total feed consumption (g) 4046.74
ab

±33.41 3998.10
a
 ±53.52 

Total body weight gain (g) 2180.28
ab

 ±20.65 2071.14
 a
 ±30.26 

FCR 1.86
 ab

 ±0.03 1.93
 a
 ±0.03 

N intake (g/day) 4.05
 a
±0.27 3.70

 ab
 ±0.18 

N balance (g/day) 1.95
 a
±0.28 2.05

 ab
 ±0.15 

AME (Kcal/d) 414.92
 a
±8.54 425.96

 ab
 ±9.24 

 Ca intake (g/day) 1.54
 ab

±0.10 1.42
 a
±0.07 

Ca balance (g/day) 0.47
 a
±0.11 0.48

 a
±0.13 

P intake (g/day) 0.94
 a
±0.01 0.99

 a
±0.05 

P balance (g/day) 0.35
 a
±0.06 0.49

 ab
 ±0.05 

Superscripts are read row wise for comparison of mean.  Means in the same row with different superscript a, 

b, are significantly different (p < 0.05). 

 

Table 3:  Effect of Herbal and synthetic amino acids on carcass traits (% of live wt.) & muscle biochemical parameters at 6
th

 

week 

Particulars Groups 

I II 

Defeathered wt. 88.95
a
 ± 0.59 88.24

a
 ± 0.32 

Eviscerated wt. 68.85
a
 ± 0.42 68.39

a
 ± 0.45 

Dressed wt.  62.69
a
± 0.59 61.48

a
± 0.45 

Giblet 4.86
a
 ± 0.29 4.72

a
 ± 0.11 
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Liver 1.84
a
 ± 0.09 2.11

b
 ± 0.03 

Abdominal Fat 1.93
a
 ± 0.50 1.59

a
 ± 0.21 

Dressed wt. 62.69
a
± 0.59 61.48

a
± 0.45 

Breast  27.20
b
± 0.15 27.15

b
± 0.44 

Thigh  29.87
ab

± 0.71 31.16
b
± 0.54 

Wing  16.87
a
± 0.96 19.05

ab
± 0.47 

Back & neck 25.18
bc

± 0.57 21.81
a
± 0.37 

Dressed wt. 62.69
a
± 0.59 61.48

a
± 0.45 

Chemical composition 

Thigh muscle   

Dry matter (%) 23.60 ± 0.20 23.26 ± 0.16 

Total lipid (%) 2.10 ± 0.04 2.02 ± 0.05 

Cholesterol (mg/100g) 75.08 ± 1.65 74.21 ± 1.82 

Protein 22.00 ± 0.16 21.48 ± 0.12 

Breast muscle   

Dry matter (%) 25.42 ± 0.12 25.80 ± 0.18 

Total lipid (%) 1.40 ± 0.06 1.33 ± 0.05 

Cholesterol (mg/100g) 59.76 ± 2.05 58.84 ± 1.85 

 

Protein 23.82 ± 0.15 24.40 ± 0.16 

Abdominal fat 59.76 ± 2.05 

 

58.84 ± 1.85 

Total Lipid 87.92± 1.12 86.70 ± 0.95 

Superscripts are read row wise for comparison of mean.  Means in the same row with different superscript a, b, c are significantly 

different (p < 0.05). 

 

Table 4:  Effect of Herbal and synthetic amino acids on humoral immune response 

 

 

 

 

 

Superscripts are read row wise for comparison of mean.  Means in the row with different superscript a, b, c 

are significantly different (p < 0.05) 

 

 

 

 

 

Particulars Day Group 

I II 

 

Mean serum HI titer (log 2) 

28 d 4.10
ab

 ±0.08 3.88
a
 ± 0.13 

42 d 4.49
ab

 ±0.08 4.18
a
 ± 0.07 
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Table 5:  The effect of Herbal and synthetic amino acids on certain blood biochemical constituents 

Superscripts are read row wise for comparison of mean. Different superscript differ  significantly (p < 0.05). 

 

Photo 1 Skin hypersensitivity test showing erythema, induration challenge with DNCB at 24 hrs post infection 
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Particulars Groups 

I II 

Cholesterol (mg/dl) 159.23
b
±1.04 151.67

a
±1.88 

Albumin (mg/dl) 1.61
a
±0.02 1.58 

a
±0.01 

Serum globulin (g/dl) 2.41
 a
±0.01 3.37

 b
±0.02 

Serum total protein (g/dl) 4.24
 a
±0.02 5.16

 b
±0.03 

SGPT (U/l) 8.40
a
 ± 1.47 8.50

a
 ± 0.86 

SGOT (U/l) 241
 a
±0.59 281

 a
±0.52 

Serum triglycerides (mg/dl) 177
 a
±0.22 159

 a
±0.22 
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    Abstract- The issue of competition in airlines industry 

business and the image of the organizations have an 

extraordinary effect on the competencies of the employees.  This 

article proposes the use of a competency-based approach, and an 

instructional design for developing an e-Learning English course 

module for chief flight attendants (CFAs) to enhance their 

English oral communication.  The study was descriptive and 

experimental research.  The objectives of the study were, firstly, 

to investigate the English language needs of the CFAs, to 

develop an e-Learning competency-based English course module 

for CFAs, to evaluate the effectiveness of the developed course 

and, lastly, to examine the opinions of learners toward the course 

module. The study consisted of two phases: course development 

and course evaluation. First, needs analysis was conducted by 

interviewing 35 key informants, a questionnaire survey with 266 

CFAs, and site observations on nine different flights. The results 

disclosed the five competencies needed for CFAs which became 

the objectives of the developed course. The e-Learning course 

module was validated by the experts and was piloted with a 

group of learners having the similar characteristics as the 

subjects in the main study. The course evaluation was conducted 

based on both quantitative and qualitative data. The instruments 

of the experiment included the oral/speaking pretest and posttest 

and the end-of-course evaluation form. The instrument for 

collecting qualitative data was the end-of-course semi-structured 

interviews. 

        The findings revealed that the mean scores of the posttest of 

the learners were significant higher than those of the pretest 

scores (p<.05). The overall learners had positive opinions toward 

the course module. 

 

    Index Terms- Chief flight attendants, Competency-based 

approach, e-Learning, English for Specific Purposes 

 

I. INTRODUCTION 

nglish plays an important role in global communication, 

serving the purpose of being “language of the world’, a 

“lingua franca” or a “common language”.  World’s economics, 

culture, as well as travel and tourism have an effect on the 

current spread of English.  In Thailand, apart from tourism, 

airline or aviation industry is considered the most leading and 

fastest growing businesses which have tremendously contributed 

to the growth of the country’s income (Manoharn, 2007).  The 

issue of competition in airline industry business and the image of 

the organizations have an extraordinary effect  on a high demand 

of employees,  especially those who are non-native speakers,  

with the competencies of  good English communication skills. 

            In airline industry, flight crew members are divided into 

two groups; those who work on the flight deck and fly the 

aircraft -‘the cockpit crew’, and those who offer services to the 

passengers in the cabin - ‘the flight service crew’ or ‘the cabin 

crew’.  Pan Am, which was once considered one of the largest 

international airlines, first hired its cabin crew in 1928 with the 

introduction of passenger flights (Akiyama, 1980).  A chief 

purser (CP), in-flight service manager (ISM),  cabin service 

manager/director (CSM, CSD), chief flight attendant (CFA) – the 

title associated with this crew member differs from airline to 

airline - acts  as a team leader of a flight.   CFAs and their flight 

attendant team ensure the emergency and safety of the aircraft, as 

well as the in-flight service delivery to their passengers.  Studies 

have concluded that the assertive flight attendants are essential 

for the rapid evacuation of aircraft.  In U.S.A., the National 

Transportation Safety Board (NTSB) and other aviation 

authorities view flight attendants are essential for passenger’s 

safety.  (English for Crew, 2011). A CFA’s duties are based on 

manual and instructions given by the airline’s Safety Training 

Department and Service Training Department, under the 

supervision of ICAO (International Civil Aviation Organization), 

a specialized agency of the United Nations.  The main duty of a 

CFA is responsible for resolving any problems as and when they 

occur.  CFAs do not only get the information through or deliver 

the message across, but they should also be able to show 

politeness, professionalism, respectfulness, and leadership, able 

to communicate with excellent listening and  problem solving 

skills, to understand and to deal with customers/situations 

diplomatically, equipped with a high level of service orientation, 

strong communicative skills, autonomy,  flexibility and  

dedication (Beech, 1990; Aviation Jobs, 2009; Lufthansa Jobs for 

Pursers, 2009).  As a crucial part of the organization employees, 

it is essential that a special English course be designed to serve 

their needs so that they will be able to efficiently perform their 

duties.  A good command of English language will enable them 

to communicate with their counterparts around the world and 

serve their customers better on work-related issues (Aiguo, 

2007).  This concept also supports the NTSB vision which 

requires CFAs and flight attendants to have knowledge of 

standard phrases and emphasize English as a common working 

language (English for Crew, 2011). 

           From the interviews with the management personnel, 

training personnel and staff at some international airlines based 

in  Bangkok, it is found that there are no specific English courses 

provided that is  truthfully  designed to meet the particular 

English language needs of the CFAs. Yet, very little literature 

E 
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could be found on English tailored for CFAs.  Based on the job 

characteristics of CFAs whose work is not on a regular office 

hour basis, an  online course would be a great benefit for the 

learners due to its “anytime-anywhere” concept.  It provides a 

self-pace learning.  In addition, use of various computer-based 

technologies increases new learning opportunities and make 

learning more interesting (Meksophawannagul & Hiranburana &  

2005). Therefore, to better serve the needs of English language 

use of CFAs and their performance at work, a  more specially 

designed English course module should be developed to enhance 

their English oral proficiency.  Hence, this research study aims to 

firstly, investigate the  English language needs of the CFAs, to 

develop an e-Learning competency-based English course module 

for CFAs to enhance their performance at work, to evaluate the 

effectiveness of the developed course and, lastly, to examine the 

opinions of the learners toward the course module. 

 

II. RESEARCH ELABORATIONS 

2.1 Literature review 

2.1.1 English for Specific Purposes (ESP) 

          English for Specific Purposes (ESP) can be defined in 

different aspects.  Munby (1978: 2) proposes that ESP courses 

definitely put an emphasize on the syllabi and materials which 

are determined by the prior analysis of communication needs of 

the learners, rather than by non learner-centered criteria such as 

the teachers or institutions.  Another definition of ESP derives 

from identifying its absolute and variable characteristics 

(Strevens, 1988: 1-2). The three similar absolute characteristics 

of ESP are as follows; first, ESP is designed to meet specific 

needs of the learners; second,  ESP is related in content to the 

particular disciplines, occupations and activities it serves; third, 

ESP focuses on the linguistic descriptions (grammar, lexis, 

register), skills, discourse and genres analysis which are 

appropriate to those activities. The revised variable characteristic 

is that ESP is not completely in contrast with General English 

(Dudley-Evans and St. John, 1998: 4-5).  Besides, what has been 

added to ESP variable characteristics is the level of learners.  

ESP can be designed for beginners, intermediate or advanced 

learners, or adult learners in a professional work situation. 

Notably, Hutchinson and Waters (1987: 19) propose a broader 

definition of ESP; “ESP is an approach rather than a product.  

ESP is not a particular kind of language or a language 

methodology, or does it consists of a particular type of teaching 

material.  ESP is an approach to language teaching in which all 

decisions as to the content and method are based on the learner’s 

reason for learning”.  Based on the characteristics of ESP 

mentioned above, the key element in designing language 

teaching programs in ESP contexts is to base on the ‘learners’  

and their ‘needs’ for learning English. ESP courses aim to equip 

the learners with a certain English proficiency level for a 

situation where the language is going to be used, i.e., target needs 

(Robinson, 1991; Dudley-Evans and St. John, 1998; Strevens, 

1998; Sujana, 2005).  Thus, it is vital for teachers of ESP to 

know the nature of the learners and their needs. Furthermore, the 

teachers have to know the demands of the target situation such as 

jobs descriptions, tasks/activities, and study situations, etc.  What 

is also important is they need to understand the nature of 

language/register, nature of communication, as well as nature of 

learning.  In this study, specific needs of CFAs will be explored 

to develop a course for these job-experienced learners in the area 

of airlines service.  

2.1.2 Needs analysis 
          Needs analysis has been defined as a process of 

determining the language use in terms of abilities required by the 

learners.  Different approaches have been introduced to needs 

analysis in language learning with an attempt of meeting the 

needs of the learners in the process of learning a second 

language. Needs analysis combines target situation analysis 

(TSA) – what learners are expected to learn at the end of the 

language course with present situation analysis (PSA) – what 

learners knows already at the beginning of the course.  Between 

the gap of PSA and PSA is ‘lacks’ - a starting point of ‘what’ and 

‘how’ to learn (Chambers, 1980; Robinson, 1991; West, 1994; 

Dudley-Evans and St. John, 1998).  In this study, they are needs 

or necessities of English language required by CFAs as language 

uses; what they need to do, and how to perform to achieve a set 

of competencies in order to function effectively in the target 

situation.  These needs will be transferred to tasks of language 

learners in English course module.  Needs analysis procedure can 

be conducted in two main categories occupying different 

approaches; inductive and deductive methods. Inductive methods 

include observations and case studies while deductive methods 

comprise questionnaires, surveys, interviews, diaries, previous 

research, pre-course placement/diagnostic tests, and final 

evaluation or course feedback (West, 1994). Several researches 

in different disciplines of ESP courses have been studies and 

needs analysis was conducted prior to course development, for 

example, developing intensive English course for Buddhist 

missionary monks on oversea missions (Chimroylarb, 2007), and  

English for airport ground staff (Cutting, 2012, ), assessing the 

needs of maids in hotel service (Jasso-Aguilar, 1999), and needs 

of immigrant students working in health-care environment 

(Bosher and  Smalkoski, 2002). To design a course for 

engineering, Suphathkulrat and Wasanasomsithi (2005) 

conducted a needs analysis of engineers in Saraburi Province, 

Thailand, and Rungnirundorn and Rongsa-ard 2005) conducted a 

needs analysis of learners with job experience in designing 

English business communication.  In this research study, needs 

analysis to outline the English language needs of CFAs was 

conducted using document reviews, semi-structured interviews, a 

questionnaire survey and site observations. 

2.1.3 Competency and Competency-based approach 

           ‘Competency’ or ‘competencies’ have a similar meaning 

with the terms ‘student learning outcomes’, ‘objectives’, or 

‘skills’. U.S. Department of Education defines ‘competency’ as 

“a combination of skills, abilities, and knowledge needed to 

perform a specific task” (U.S. Department of Education, 2001, 

p.1 cited in Voorhees, 2001). Norton (1987) proposed that 

‘competency’ is a skill performed to a specific standard under 

specific conditions.  Competency-based approach focuses on the 

outcomes of learning as the starting point of the course design by 

identifying the tasks a learner will need to perform within a 

specific setting.  The competencies needed for a successful task 

performance are identified and used as the basis of course 

planning (Richard, 2001). 
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Figure 1: A Conceptual Learning Model 

Source: U.S. Department of Education, 2001 (Voorhees, 2001: 

9) 

 

          A conceptual learning model in the competency-based 

approach can be illustrated as the pyramid consisting of four 

rungs of the ladder.  The first rung consists of traits and 

characteristics of an individual learner.  The second rung consists 

of skills, abilities and knowledge which are developed through 

learning, work experience, or participation.  The third rung 

represents the sub-competencies which are the result of 

integrative learning experience forming bundles that are related 

to a task a learner is to perform.  The last rung is the level of 

demonstrations which require applying competencies.  This is the 

stage that competency-based learning is assessed.  Competency-

based is largely adopted for vocational and technical education, 

including work-related language program for adults (Voorhes, 

2001). Basic characteristics which distinguish between a 

competency-based program/training (CBT) and a traditional 

program are summarized as follows; 1) A CBT includes a set of 

learning objectives which students’ outcomes (usually called 

‘competencies’ or ‘tasks’) can be observed in a form of behavior 

or knowledge upon completing the training program.  In a 

traditional program, what a learner learns is based on textbooks 

or materials which have little meaning within the occupation.  2) 

A CBT emphasizes on learner-centered learning. Materials are 

organized to assist each learner in acquiring minimal levels of 

competency. Learners can revise as needed to learn effectively 

while a traditional program focuses on the instructor-centered 

with little feedback on progress is given.  3) A CBT provides a 

self-pace learning.  It allows learners to learn at their own paces 

to master one task before being allowed or forced to move on to 

the next.  A traditional program requires a group of students to 

spend the same amount of time on each unit which may be not 

suitable for an individual learner.  4) A CBT requires learners to 

perform each task in job-like setting.  The performance is 

compared to an explicit criterion.  A traditional program 

compares each learner performance to the group norm and 

mostly relies on paper and pencil tests (Blank, 1982 cited in 

Langenbach, 1988: 38). 

          Several research studies in competency-based programs 

have been conducted.  For examples, Brown (2009) launched a 

project of establishing the Competency Standards for 

competency quality learning package of hotels and restaurants in 

Jakarta.  Its learning outcome is broad enough to encompass 

many workplace scenarios.  Flanagan (2010) developed a 

competency-based proficiency framework for secondary school 

in Japan integrating extensive reading and pen pals in the 

curriculum to support students’ second language acquisition 

which was proved to be successful.  A study of business and 

industry introduced a training involved learner-centered using 

print, instructional technology and simulations as the best 

approach for training (Delker, 1990).  In Thailand, Vasavakul 

(2006) designed a business English oral communication for 

customer services staff at in international banks applying a 

competency-based instruction.  The findings revealed that 

learners gained higher levels of English oral proficiency as well 

as increased confidence in speaking English.    

2.1.4 e-Learning and instructional design 

          Online learning refers to teaching and learning, mediated 

by a computer connected to the Internet. Many terms such as 

web-based training, internet-based training, e-Learning, 

advanced distributed learning, and distance education are used to 

describe online learning (Gagne, Wager, Golas & Keller, 2005).  

E-Learning is an effective process since it promotes student-

centered or active learning. It also facilitates anytime-anyplace 

learning which is of special benefit to adult learners and 

nontraditional learners, including workplace learning. Students 

have more interaction with course content.  Furthermore, teacher 

can track students’ time on task.  E-Learning can reduce the cost 

of delivering instruction and it adds a worldwide dimension to 

courses (Waterhouse, 2005).  Gagne (1985) proposes that the 

process of instruction helps people learn faster comparing to the 

incidental learning which did not require any instructions. 

Instructional Design (ID) is defined as a technique which reveals 

appropriate instructional events in a systematic process for 

specific learners in a given context in an attempt to achieve 

needed learning outcomes. ID also involves analysis of learning 

needs and goals.   The incorporation of technology and 

multimedia tools in the ID is an effective way to enhance and 

facilitate learning (Waterhouse,2005; Clem, 2002; Alessi and 

Trollip, 2001). Notably, Instructional Design is situation-specific 

and not universal. Different types of learning outcomes depend 

on different types of instruction. There is no best way to teach 

everything.  The theories provide guidelines for designing and 

they also identify how the end product should be (Gagne, Wager, 

Golas, and Keller, 2005).  

          Gagne’s Nine Principles of Instructional Design has played 

an important role in designing the instructional for e-Learning 

environment.  The Nine Principles provide the necessity 

conditions for learning and become the framework for the lesson 

plan or steps of instruction. The nine Events of Instruction are 1) 

Gaining attention    2) Informing the learners of the objectives 3) 

Stimulating recall of prerequisite learning     4). Present stimulus 

material    5) Providing a learning guidance   6) Eliciting 

performance    7) Providing feedback about performance 

correctness   8) Assessing the performance      9) Enhancing 

retention and transfer (Gagne, Wager, Golas, and Keller, 2005).  

In this study, Gagne’s Nine Principles of Instructional Design are 

used as a guideline in designing the e-Learning courseware 

according to its practicality and explicit concepts which are easy 

to follow.  It attempts to allow the learners to achieve the 

competencies needed at workplace. 
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2.2 Materials and Methods 

2.2.1 Scope of the Study  

          An e-Learning competency-based English course module 

for CFAs was implemented with non-native CFAs who work for 

international airlines and based in Bangkok, Thailand. 

2.2.2 Assumptions of the Study   

          The researcher makes an assumption that all participants 

give the honest answers to the questions both in the interviews 

and in the questionnaires. 

2.2.3 Data collection 

          This research is a descriptive and experimental study.  The 

study is conducted in three main phases; 1) Phase I-   Conduct 

needs analysis to investigate the English language needs of the 

CFA participants    2)  Phase II  -  Translate the information 

obtained from the needs analysis into a course module 

development      3) Phase III - Implement the course and evaluate 

the effectiveness of the course module 

          Phase I   Needs analysis was conducted to gather 

information about the needs or necessities (Hutchinson & 

Waters, 1987) of the CFAs using interviews, a questionnaire 

survey and site observations. Data were gathered through:  

          1) semi-structured interviews with 35 key informants to 

gather information about the competencies or tasks the CFAs 

need to perform at their workplace, as well as to find out the 

opinions and expectations from the managements and the 

customers regarding the CFAs competencies.  The key 

informants consisted of 20 multi-nationalities CFAs to obtain 

common facts or practice across the airlines, ten management 

personnel (five airline management personnel, five in-flight 

service training personnel), and five airline customers.  They 

were selected by voluntary basis.  The criteria for selecting the 

key informants were as follows; CFAs - perform duty on inter-

continental or regional routes, have been in the current position 

for at least three years; the management and in-flight service  

training  personnel - have been working  in the current position 

for at least three years; airline customers - traveled at least three 

flights regardless of destination. The instruments used in this 

procedure were three sets of semi-structured interview questions 

for each particular key informant group.  

          2) a questionnaire survey conducted with CFA 

respondents. The population of the study were 650 CFAs 

working at six international airlines and were based in Bangkok.  

Cluster random sampling was employed to obtain 313 CFA 

samples. The instrument used at this stage was a questionnaire 

including two parts; the first part of the questionnaire intended to 

gather demographic data of the respondents while the second part 

covered the overviews of the participants’ English skills, 

difficulties in using English to perform their tasks, and their 

necessities in English language training in performing those 

competencies/tasks.  The respondents were asked to rate the 

items in the questionnaire on a 5-Likert’s rating scale (1-5).  The 

items in this part dealt with the competencies obtained from the 

former interviews with the key informants.  After data collecting, 

there were a total of 266 respondents consisting of 140 males 

(53%) and 126 female (47%). 

          3) site observations which were carried out on nine 

different flights on “A Air” to regional and inter-continental 

routes to gather additional  information for triangulation 

purposes. These participatory site observations provided the 

researcher the authentic English used by CFAs as well as the task 

types and technique used when communicating with passengers.  

The data were noted. 

 

          Phase II: Translate the information obtained from the 

needs analysis into a course module development. Steps to be 

taken were 1) Explore theoretical frameworks for course 

development. In this study the basic principles underlying the 

course development are ESP approach, competency-based, and 

Gagne’s Nine Principles for instructional design. 2) Map the 

result of data from needs analysis with the steps of competency-

based approach (Sujana, 2005) 

          Phase III   Implement the course and evaluate the 

effectiveness of the course module.   The course module was 

implemented via the internet access with 30 CFA learners 

registered to the course by a voluntary basis.  The course 

consisted of three unit lessons and the time frame to complete the 

course was five weeks with the total class time of 50 hours.  The 

learners were given an oral/speaking pretest to measure their 

level of English oral proficiency.  The test was role-play type 

with three tasks.  After completing the course, each of the CFA 

learner would make an appointment for a posttest.  Both pretest 

and posttest were video-recorded.   The effectiveness of the 

course module was evaluated  by 1) Comparing the learners’ 

gained scores of the English oral test before and  after the 

implementation of the course against a scoring rubrics – the scale 

of English oral communication for CFAs which was adapted 

from  the ICAO rating scales.  2) Examining the opinions of the 

learners toward the course module using the end-of-course 

evaluation form and semi-structured interviews. The instruments 

used for data collection and the time of distribution are presented 

in Table 1. 

 

Table 1:   Instruments used for data   collection 

       Instrument                           Purpose       Time of  

    distribution 

For needs analysis 

Semi-structured 

interview questions  

for key informants  

 

To obtain in-depth information regarding the  

competencies/tasks of CFAs, language needs, 

expectations toward CFAs competencies 

 

Initial stage/before 

the course 

 

Participatory site 

observations 

To gather additional information regarding CFA steps of 

working routine, task types/language functions,  

techniques used in handling task types  

Initial stage/before 

the course 
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Questionnaire 

 

To obtain information about CFA participants’  

background, skills needed and difficulties of language 

use, English oral proficiency in performing competencies 

and necessity of English training in performing those 

competencies 

 

Initial stage/before 

the course 

For course module evaluation 

Pretest To measure learners’ English oral proficiency against  

a scale of English oral communication for CFAs before 

taking the course 

 

Before the course 

Posttest To measure learners’ English oral proficiency  after 

completing the course 

 

After the course 

End-of-course 

evaluation form 

To gather information about learners’ opinions regarding 

design, content, satisfactory usage of the course module 

 

 

After the course 

Follow-up 

Semi-structure 

interview 

To gather additional opinions regarding the lessons taught, 

feedbacks and comments 

 

After the course 

 

2.3 Data analysis 

          The qualitative data from the interview were analyzed by 

content analysis while the quantitative data from the 

questionnaire survey were analyzed using descriptive statistics 

(mean, percentage, and standard deviation). For course 

evaluation, the pretest and posttest score were analyzed by 

comparing the mean scores of the pretest and posttest using t-

test, and by finding the effect-size using Cohen’s d. The values 

of the effect-size are a measure of strength of the relationship 

between two variables.  The values are used for the interpretation 

of the correlation between an effect (in this study – the e-

Learning competency-based English course module) and the 

dependent variable (in this study – the learners’ improvements in 

English oral proficiency). 

 

III. FINDINGS 

          3.1 Phase I: According to the first objective, “To 

investigate the English language needs of the CFAs”, the needs 

analysis was conducted.  Steps to define the competencies 

needed by CFAs were;   

          1) Compare and match the duties/tasks, personal 

attributions needed by CFAs from the interviews with the CFAs 

with the duties/tasks obtained from the interviews with the 

management personnel and the customers.  The results reported 

“15 tentative lists of need duties/tasks of CFAs” which were 

matched among the three key informant groups.  The example 

duties/tasks were; to ensure cabin safety and emergency 

equipment readiness, to respond to compliments and complaints, 

to check passengers’ feedbacks, to explain rules and regulations 

to passengers to comply with, to maintain positive attitudes 

toward passengers and jobs, to be friendly, to be attentive to 

passenger’s needs, etc. 

          2) Map the “15 tentative lists of need duties/tasks of 

CFAs” with the competency model of   “A Air” to triangulate the 

data.  After consultations with three experts in the field, a 

mapping chart of the validated lists of competencies of CFAs 

was finalized.  The eight competencies of CFAs were listed  as 

follows: 1) Explain bulletins, service and safety manuals, work-

related and company documents and follow the company’s 

policy      2) Conduct fluent and appropriate conversation with 

passengers and foreign staff    3) Respond to enquiries and give 

information about airline products, services and special  

promotions     4) Make decisions and solve dynamic problems 

(which included four duties/tasks recommended by the experts; 

handle passengers’ health problems, handle passengers’ 

complaints, deal with difficult/unruly passengers, handle 

unanticipated technical and emergency situations  5) Familiarize 

with cultural differences and cross cultural communication 

          3) The total of eight validated competencies (four 

competencies obtained from the mapping plus other four 

essential tasks under the competencies “make decisions and solve 

dynamic problems” suggested by  the experts as above) were 

then included in the questionnaire survey questions for the CFAs 

to examine their needed competencies, as well as to investigate 

the language aspects needed to include in  the e-Learning course.  

The result of the survey reported that the CFAs rated the mean of 

necessity of English language training of each competencies 

higher than 3.80.  This revealed that the CFA needed English 

course to include these competencies..  The highest rated 

competency/task was “Dealing with difficult/unruly passengers 

(mean =4.43), followed closely by “Handling unanticipated and  

emergency situations” (mean =4.40) and “Handling passengers’ 

health problems” (mean=4.33). The lowest rated 
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competency/task  was “Familiarize with cultural differences and 

cross cultural” (mean =3.83). 

          3. 2 Phase II   According to the second objective “To 

develop an e-Learning competency-based English course module 

for CFAs to enhance their performance at work” the information 

obtained from the needs analysis was translated into a course 

module development.   The steps taken are presented in Table 2. 

 

Table 2:  Identification of English competencies for CFAs: An attempt to map the results of defining a list of competencies needed for 

CFAs with the principles based on the steps suggested in Sujana’s (2005) 

 

                Step Main aspects to be explored Specific descriptions in the study 

1.Identification of target 

group 

 

Who are the participants of  the 

particular course under the  

development?  

Chief flight attendants of international airlines 

in Bangkok, Thailand 

2.Identification of duties of 

professional workers 

 

 

 

 

 

 

 

 

 

What are the responsibilities of the 

professional workers in the target 

situation (in terms of the use of 

language) 

Main responsibilities of CFAs: 

1.Conducting and maintaining fluent and 

appropriate conversations with passengers and 

foreign staff 

2.Responding and giving information to 

passengers’ enquiries about general 

information and airline products 

3.Handling complaints 

4.Make decision and solve problems i.e. sick 

passengers, difficult passengers, technical and 

emergency 

  

3. Assessment of 

communicative needs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What kinds of communicative needs do 

professional worker need to be able to 

handle those responsibilities? 

In order to satisfactorily handle  the 

responsibilities no.1-4,which derived from the 

results of defining a list of competencies 

needed for CFAs, that English is required in 

dealing with passengers, CFAs should possess 

language ability on: 

1. How to conduct and maintain fluent and 

appropriate conversations with passengers and 

foreign staff 

2. How to respond and give information to 

passengers’ enquiries about general 

information and airline products 

3. How to handle complaints 

4. How to deal with problem solving 

concerning sick passengers, difficult 

passengers, technical and emergency 

 

3.2.1 Course design  
          The purpose of the e-Learning competency-based English 

course module is to enhance the CFAs’ English oral 

communication skills in performing their duties according to the 

competencies required. There are three learning units which 

provide a context of delicate situations concerning service-

related matters or people during flights.  It is an interactive 

module which integrated Gagne’s Nine Principles to the 

instructional design of the e-Learning courseware to 

accommodate the learning process.  The module provided texts 

with listening scripts, pictures, animation and activities. The time 

frame to complete the course module is five weeks, with a total 

of 50 learning hours to complete the course (for each unit; study 

the  content 5 hours, activities 4 hours, revise the lessons 8 hours 
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= 17 hours).  The assessment is conducted by means of self-

assessment and end-of-the-course test. 

          3.2.2 Objectives of the course: By the end of the course, 

the learners will be able to   1) Handle greetings, introductions, 

small talks and other courtesy situations   2) Ask for and give 

basic information (geography, weather, food, etc.)  3) 

Demonstrate positive, assertive communication   4) Explain basic 

rules and regulations of air travel 5) Ask questions to gather the 

information about the symptoms of sick passengers   6) Order a 

command in case of safety and security concerned; 7) 

Understand the role of nonverbal communication;   and  8) 

Demonstrate appropriate gesture, facial expressions, and eye 

contact, and appropriate tone, and volume of speech   9)  

Reassure the flight condition. 

          The lesson outline based on the competencies needed is 

presented in Table 3. 

 

Table 3:   Outline of the e-Learning course module 

  Unit          Topics          Competencies/task 

   1 

 

    

 

 

Welcome aboard 1.Reading about welcome etiquette and listening to 

dialogues 

2.Welcoming and greeting passengers 

3.Offering help 

4.Answering and giving information to enquiries about 

airline products and promotions 

5.Making polite refuses 

6.Use of appropriate tone of voice, body language, 

positive attitude, cross cultural 

 

   2 

        

Handle passengers’ dissatisfaction 

/complaints 

1.Listening to dialogues about complaints on board 

2.Making  polite responses to the passengers  

3.Verifying the case and asking for details 

4.Making an apology and finding an alternative 

5.Use of appropriate tone of voice, body language, 

positive attitude, cross cultural 

 

   3 Make decision and solve dynamic 

problems 

1.Reading about health problem, technical problem, 

difficult passenger on board  

2.Listening to instructions or questions and responding 

properly  

3.Practicing expressions for investigating the incidents 

4.Exercising rules and regulations  

5. Use of appropriate tone of voice, body language, 

positive attitude, cross cultural 

 

 

 

The competency-based course for CFAs was developed 

integrating Gagne’s Nine Principles to the instructional design 

(Gagne, Wager, Golas, and Keller, 2005) to accommodate 

learning process.   The table is shown below. 

 

Table 4:   Gagne’s Nine Principles of Instructional Design and Lesson Design 

   Events of Instruction          Learning Process 

1.Gaining attention 1. Attention 

2. Informing the learner of the objectives 2. Expectancy 

3. Stimulating recall for requisite learned capabilities 3. Retrieval to working memory 

4. Present stimulus material 

 

4. Pattern recognition, selective 

perception 

5. Providing a learning guidance 5. Chunking, rehearsal, encoding 

6. Eliciting performance 6. Retrieval, responding 

7. Providing feedback about performance correctness 7. Reinforcement, error correction 
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8. Assessing the performance 8. Responding, retention 

9. Enhancing retention and transfer  9. Retention, retrieval, generalization 

 

          3. 3 Phase III: According to the third objective “To 

evaluate the effectiveness of the developed course” the 

effectiveness of the course module was evaluated by comparing 

the participants’ gained scores of the English oral test before and 

after the implementation of the course module, and by 

investigating the magnitude of the effect.  The CFA participants 

were pre-and post-tested their English oral proficiency.  Two 

raters rated each participant using the scoring rubrics of English 

oral communication for CFAs.  This scoring rubrics was adapted 

from ICAO (International Civic Aviation Organization) language 

proficiency scale highlighting six features of language skills as 

the criteria as follows; comprehension, interaction and personal 

attributions, vocabulary and expressions, structure, pronunciation 

and fluency.   There are five level descriptor for each of the six 

criteria;    Level 5 -  Proficient, Level 4 - Advanced, Level 3 - 

Intermediate, Level 2 - Elementary, and Level 1- Pre-elementary.   

In this study, an inter-rater reliability analysis using the Kappa 

statistic was performed to determine consistency among raters.  

Cohen’s Kappa index generally ranges from   -1.0 - 1.0 (Landis 

and Koch, 1997).  The inter-rater reliability for the raters was 

found to be Kappa = 0.62 which was considered at the substantial 

level (0.62-0.80) (Landis and Koch, 1997).  

          The results of frequency of each score level of the learners 

in pretest and posttest are presented in Table 5 and Table 6. 

 

 

Table 5: Frequency of each score level of the learners at pretest 

 

 

 

    Frequency       Percent  Valid percent   Cumulative 

      percent 

Valid     2.30 

              3.00 

              3.30 

              3.60 

              4.00 

             2 

            17 

              2 

              3 

              6 

           6.70 

          56.70 

            6.70 

          10.00 

          20.00 

            6.70 

          56.70 

            6.70 

          10.00 

          20.00 

          6.70 

         63.30 

         70.00 

         80.00 

        100.00 

 

 

Table 6: Frequency of each score level of the learners at posttest 

 

 

 

   Frequency       Percent  Valid percent   Cumulative 

      percent 

Valid     3.00 

              3.60 

              4.00 

              4.20 

              4.30 

              4.60 

              5.00 

             1 

             2 

            15 

              1 

              5 

              5 

              1 

           3.30 

           6.70 

          50.00 

            3.30 

          16.70 

          16.70 

            3.30 

           3.30 

           6.70 

          50.00 

            3.30 

          16.70 

          16.70 

            3.30 

           3.30 

         10.00 

         60.00 

         63.30 

         80.00 

         96.70 

        100.00 

  

          The result from the pretest scores in Table 5 shows that the 

majority of the participants (73.4%) were rated their scale 

between 3.0-3.60 (between Intermediate and Advance level).  

When comparing with the posttest scores in Table 6, it reveals 

remarkable results.  None of the participants was rated at the 

scale of Elementary level on the posttest.  Only 10% of the 

participants were rated at the scale between 3.0-3.60 

(Intermediate level).  The majority of the CFA participants 

(86.7%) were rated at the interval scale of 4 (Advance level).   

The highest scale from the oral posttest was 5 and 3.3% were 

rated at this level.  The descriptive statistics and the results from 

t-test are presented in Table 7 and  Table  8  accordingly. 

 

 

Table 7: Means of Pretest and Posttest score 

       N Minimum Maximum     Mean    S.D 

Pretest     30   2.30    4.00    3.23   .47 

Posttest     30   3.00    5.00    4.13   .37 

 

Table 8: The Oral/speaking test – Paired Sample Test (t-test) 

 

Pretest- 

Posttest 

  Mean       S.D. Std. Error 

Mean 

      t     df Sig.2-tailed 

      -.89       .32       .05 -15.09     24 0.000 
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          The results of  t = -15.09 indicated that the participants in 

the study had higher scores in their oral posttest than in the 

pretest at a significant level (p< .05).  In terms of the effect-size, 

the data from Table 8 was calculated for Cohen’s d effect-size. It 

revealed that there was a significant improvement of the 

participants’ performances of the competencies needed in 

English oral communication (pretest mean score = 3.23, posttest 

mean score = 4.13) with the effect size at 2.13, which is 

considered a large effect. In conclusion, it is found that there was 

a significant improvement of the participants’ performances of 

the competencies needed in English oral communication with a 

large effect size. 

          Regarding to the fourth objective “To examine the 

opinions of the learners toward the course module” the data 

obtained from the end-of-course were analyzed.  The learners 

would answer the questions in the evaluation form which was a 

5-Likert’ scale type.  The questions included the opinions of the 

learners toward the course in the area of content, i.e. contents and 

exercises are interesting, contents are authentic, content are 

executed in appropriate sequences; design i.e. the program can 

be controlled easily, the screen design is interesting, the sound is 

clear; utilization i.e. the lessons can be applied to use in real-life 

situation at workplace, the feedback is immediate and 

appropriate, the program enhance English oral communication in 

competencies needed. The results showed the positive opinions 

of the learners toward the course module. Every criterion was 

rated above 3.5.  The lowest mean score is about timing (mean = 

3.63) and the highest mean scores are in the area of usefulness 

(mean =4.20), immediate feedback (mean =4.26), authenticity 

(mean =4.36), self-pace study (mean=4.26), and enhancement 

(mean=4.36).  Every criterion was rated above 3.5.  The lowest 

mean score is about timing (mean = 3.63) and the highest mean 

scores are in the area of usefulness (mean =4.20), immediate 

feedback (mean =4.26), authenticity (mean =4.36), self-pace 

study (mean=4.26), and enhancement (mean=4.36).  As for the 

opinion on the overall course, the mean scores of 4.22 indicated 

that the participants liked the course module in terms of content, 

the design, and its utilization of e-learning courseware. 

          As all of the criteria of the questionnaire were rated above 

3.5, it can be concluded that the participants had positive 

opinions toward the overall course.  All of the standard deviation 

of each criteria (SD <1) represents consistency of the 

participants’ opinions signifying that the participants’ response 

varied little. 

 

IV. CONCLUSIONS 

        This study emphasizes on the competency-based approach. 

As stated in the findings that there was an improvement in the 

gained scores of the participants after completing the course, 

some features will be discussed. As described by Richards 

(2001), the competency-based approach focuses on the outcomes 

of learning as the starting point of course design by identifying 

the tasks a learner need to perform within a specific setting.  The 

course was designed based on the competencies found from 

needs analysis which CFAs must be able to perform at the end of 

the course.  Some of the essential elements of competency-based 

system proposed by Foyster (1990), Delker (1990), and Norton 

(1987) are; participants progress through the instructional 

program at their own rate by demonstrating the attainment of the 

specified competencies; learning must be self-paced; flexible 

training with  a large group or individual study; supporting 

material including print, audiovisual and simulations (models) 

are used.  Notably, these practices are relevant to the e-Learning 

applied to this study, except for one aspect, the real models are 

not provided for CFAs to practice.   In addition, e-Learning 

offers an opportunity to learners of different learning styles to 

utilize the lessons. 

          According to the interviews with the CFA participants, 

they revealed that they were happy to take the e-Learning course 

because of its practicality, authenticity.  The course module 

allowed the learners to access the lessons at their convenient 

time. Due to the tight schedule of the CFAs, they prefer taking an 

e-Learning course. This will notably promote English language 

training at workplace because the CFAs prefer the alternative 

mode of learning.  

          Regarding the posttest which was a performance test of 

acting in role-play situation, role-plays help determine the level 

of their communication skills. The participants could perform 

well with the new vocabulary and expressions introduced in the 

lessons. All the participants showed appropriate attitude/personal 

attribution in each test.  They could master the competencies.  To 

get the most benefit from the course, it is interesting to combine 

the e-Learning mode and face-to-face classroom in one training 

course.  Even the participants can practice their English in a real-

life situation when they work; a discussion and simulation in 

classroom will reinforce them to learn from peer-learning.   

          As from the results showing that the mean scores of the 

participants increased, there are some interesting points to 

discuss.  It was found that the score of the participants in the 

feature of structure increased. This could be the effect from the 

lessons and the practice in real situation.  But the score in the 

feature of interactions and personal attribution was at the same 

level. The reason might be that they are aware of their language 

use and ignore the soft skills which are the expectation from the 

management.  For some participants, their score in this feature 

remain unchanged.  It can mean that they always emphasize on 

the soft skills and try to maintain.  In the other way around, it is 

also found that some participants who have lower overall scores 

are rated higher in the feature of interaction and personal 

attribution because they show their interest in the customers and 

attentive.  But they need improvement in the area of the linguistic 

knowledge.  It is also interesting to find that some of the 

participants have sense of humor but they tend to laugh in a 

serious situation.  Even they are attentive, or they have service-

mind but their inappropriate manners can cause a 

misunderstanding situation as well.  Thus, it is necessary that the 

test result should be examined in every aspects based on each 

criterion.  Only putting an emphasize on the overall score may 

lead to a gap of achieving a competency.  

          According to the research study, an e-Learning 

competency-based English course module can serve the needs of 

chief flight attendants in terms of the ESP course which has 

conceptualized the content around the competencies needed for 

their job.  Its effectiveness of the course is confirmed by the 

increasing of the posttest scores, the positive toward attitudes 

toward the course.  The course is useful in the eyes of the 
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participants.  Still, there are some recommendations for further 

study of a development of an English training course in 

workplace which combines classroom basis and e-Learning basis 

to have a benefit of both sides.  In addition, the impact that this 

study has on the community of the CFAs is that it creates a 

positive learning atmosphere for the staff members.   The course 

module supports the life-long learning and the on-the-job training 

of the organization. 

 

 

V. APPENDICES 

1. The results from the end-of-course evaluation form 

 

Criteria for evaluating the course Min Max Mean SD df t 

Design 

1.The program is easy to access 

2.The program can be controlled easily 

3.The screen design is interesting 

4.The sound is clear 

5.The format is interactive 

6.The font, graphics are appropriate  

and attractive  

 

3 

3 

3 

3 

3 

3 

 

5 

5 

5 

5 

5 

5 

 

3.93 

4.03 

3.80 

4.33 

3.66 

3.73 

 

.58 

.55 

.55 

.66 

.60 

.63 

 

24 

24 

24 

24 

24 

24 

 

36.93 

39.72 

37.78 

35.91 

33.11 

31.96 

Content 

7.The contents and exercises are interesting      

8.The contents are authentic  

9.The content are executed in appropriate 

sequences 

10.The contents are appropriated to time 

11.The scores generate positive  

 reinforcement 

12.The contents maintain high level of 

Interest                                   

 

3 

3 

3 

 

3 

3 

 

3 

 

5 

5 

5 

 

4 

5 

 

5 

 

3.66 

4.36 

3.66 

 

3.63 

4.03 

 

3.93 

 

.60 

    .62 

.60 

 

.49 

.61 

 

.63 

 

24 

   24 

24 

 

24 

24 

 

24 

 

33.11 

38.83 

33.11 

 

40.60 

35.90 

 

33.60 
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2. An example of lesson unit 

3.1. Making decision 

and solving problems 

1. Learners will be able to 

acknowledge and verify the 

problems on board  

 

2. Learners will be able to 

recognize and use 

vocabulary and appropriate 

expressions to solve 

problems 

 

3. Learners will be able to 

reassure passengers’ 

comfort 

 

This unit is designed to 

enhance the knowledge, 

skills and attitudes/personal 

attribution in solving 

problems.  It covers the 

ability to analyze problem, 

to identify fundamental 

cause of problem, and to 

determine possible solution 

regarding the situations 

concerned. 

 

 

“Solving 

Dynamic 

Problems” 

-Approach the passenger 

- Acknowledge and respond 

to the problem 

- Verify the problem 

- Ask for detail 

- Investigate the case / 

symptoms 

- Offer help 

- Call for doctor/assistance 

- Acknowledge the witness 

- Negotiate 

- Exercise rules and 

regulations 

- Explain the fact 

- Read the  passage about 

health problems on board and 

answer the questions 

- Match the organ of the body 

with the  vocabulary 

Match the passengers’ health 

complaints with the symptoms 

- Practice the language of 

investigating 

- Match the health and medical 

vocabulary with the meanings 

- Read a passage on intoxicated 

passengers and answer 

questions 

- Match the vocabulary with 

the meanings 

- Read a passage on technical 

and emergency problems 

- Match the vocabulary with 

the meanings 

- Fill in the dialogue with the 

appropriate expressions about 

rules and regulation 
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     Abstract: Visual Cryptography is a special type of encryption 

technique which is used to hide the information and data in 

images. In this technique the decryption process is done without 

any complex cryptographic computation. The encrypted data is 

decrypted using Human Visual System (HVS). This is the benefit 

of the visual secret sharing scheme. The encryption technique 

requires a cryptographic computation to divide the image into a 

number of parts or we can call it shares. We divide the image 

into n number of shares. In this paper we have proposed a new k-

n secret sharing visual cryptographic scheme for black and white 

images in which encryption of the image is done by using 

Random Number generator. This k-n secret sharing scheme uses 

at least a group of k shares out of n shares to reveal the secret 

information and less of it will not reveal any information.  

 

     Index Terms: Encryption, Decryption, Visual Cryptography, 

Image Processing. 

 

I. INTRODUCTION 

ny web based computer system is susceptible to attacks 

from system hackers who could attempt to control and 

intrude a computer system to gain information for illegal use. 

They could also attempt to crash a system for the aim of 

sabotaging a Company’s business operations. There are a number 

of system attacks that have been established to sabotage 

computer systems like false base station attack, middle man 

attack, intrusion etc. To counter these attacks there are different 

authentication and encryption techniques like authentication and 

encryption techniques. 

 

Authentication 
     Authentication is the process of establishing whether someone 

or something is who or what it is declared to be. In most internet 

network systems authentication is generally done through the use 

of login usernames and passwords. The user of the system is 

assumed to know the password in order to get authenticated. 

Every user is initially registered on the system by a system 

administrator using an assigned or self-declared password. On 

each subsequent use, the user must know and use the previously 

declared password. The main weakness of these kinds of systems 

is that passwords can be guessed, stolen, accidentally revealed, or 

forgotten by the user. System hackers use password guessing as a 

simple method of attacking a computer system, be it on a 

network or offline. 

Password guessing requires the hacker to have known usernames 

and suitable password guesses, by persistently trying the guessed 

passwords into the system, the attacker could finally break in, 

and this is mainly due to poor passwords being chosen by users. 

The best way to protect a system from this form of unwanted 

intrusion is to prevent users from having an infinite number of 

login attempts with wrong passwords; the user should be locked 

out of the system after a specific number of failed login attempts. 

Another form of password theft can be achieved by a hacker 

illicitly tapping into a system terminal on a network and logging 

the passwords entered. A way of countering this form of attack is 

by encrypting the data traffic on the network. For this reason, 

Internet business and many other transactions require a more 

stringent authentication process. The use of digital certificates 

issued and verified by a Certificate Authority (CA) as part of a 

public key infrastructure is considered likely to become the 

standard way to perform authentication on the Internet. 

 

Digital Certificates 
     A digital certificate is security identification medium used in 

juxtaposition with Asymmetric cryptography. 

Digital certificates can be provided by the certification authority 

(CA). The true owner of the public key is determined and the 

owner is verified to determine if the owner of the public key is 

who he/she claims to be. The certificate can hold the digital 

signature of the CA which the CA signs using their private key. 

The CA’s public key is also included to verify that the certificate 

is valid. Through the use of a digital certificate the user of an 

online system can be sure of whom they may be dealing with on 

the internet. The process of verifying the certificate is done by 

the user’s browser software. 

Process at sender’s end: 

 

 

 

 

 

 

Encrypted Communication 
     The communication process over the internet is intrinsically 

insecure, due to the fact that data being transferred over the 

internet medium can be susceptible to attacks and eavesdropping 

from different points of the transmission route. There is a 

essential need that online system’s which deal with confidential 

and sensitive data, such as an online voting system, have to 

provide a means in which data communication between the client 

A 
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e 

Msg.

digest 
Msg. 

digest 

Encryption 

algo. 
DS 



International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012  328 

ISSN 2250-3153  

 

www.ijsrp.org 

 

to the server is encrypted, there by making the data being 

transmitted unusable to a would be system attacker. There are a 

number of cryptographic algorithms which can be used to 

encrypt data; algorithms like RSA, DES, and Blowfish can all be 

used at some point of an online system to make to it secure.  

These algorithms are going to be discussed, but the main 

encryption processing techniques which are behind these 

algorithms are the Symmetric key cryptography and the 

Asymmetric key cryptography. 

 

Symmetric Key Cryptography 
     This form of encryption is also known as the secret key 

cryptography. Symmetric key cryptography makes use of the 

same private key while performing an encrypted communication 

between two users. The same secret key is used for the 

encryption and decryption of data being transmitted between the 

two or more users. This form of cryptography makes use of 

stream ciphers and block ciphers for encrypting plain text. A 

stream cipher is an encryption method that is used to encrypt 

plain text or digits one character at a time while block ciphers 

encrypts blocks of data. Symmetric Key cryptography example is 

the Data Encryption Standard (DES) algorithm. 

 

 

 

 

 

 

 

           

 

 

 

Block Ciphers 

     A block cipher is an encryption method which encrypts large 

blocks of text; the block cipher regards the input stream for 

encryption as blocks of fixed sized bytes which can be up to 128 

bits long. The block cipher can encrypt a 128 bit plaintext and 

generate a 128 bit cipher text as the output result. The block 

cipher also has a reverse mechanism, which is in form of a 

decryption function that converts the 128 bit cipher text and 

decrypts it back to the 128 bit plaintext. In order for a block 

cipher to encrypt data, the function would need a secret key 

which comes as a string of bits normally 128 to 256 bits long.  

 

      

       Initialization Vector (IV) 
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Asymmetric Key Cryptography 
     This form of encryption makes use of one public key which is 

available to all users and a private key which is known only by 

the message recipient. The public key can be exchanged between 

users who can use it to encrypt data being transmitted to another 

user, the private key which should be kept secret, is used to 

decrypt the encrypted data to produce the original unencrypted 

data. This form of key cryptography is used by the Rivest, 

Shamir, and Adleman (RSA) encryption algorithm. 

 

 

 

 

 

 

 

 

 

 

 

II. LITERATURE SURVEY 

     Alfre Jo De Santk et.al [1] proposed visual cryptography 

schemes in which two pixels combine in various arbitrary ways 

and then analyze the pixel expansion. In this scheme each share 

has some information of the secret image but only the required n 

number of shares will reconstruct the image. The combination of 

shares can be done by using any Boolean function like “OR” 

“XOR” etc. Chin-Chen Chang et.al [2] has proposed an effective 

and generalized scheme of hiding a color image. This scheme 

uses a color index table to hide and recover the image. In 

recovering a secret image, very small memory space and simple 

computations are required. Chin-Chen Chang et.al [3] has 

proposed colored visual cryptography schemes based on 

modified visual cryptography. This uses very few additional 

computations to hide a colored secret image into some shares. 

Size of the shares and the implementation complexity in this 

scheme depends on the number of colors appearing in the secret 

image. More efficient way is to hide a gray image (256-colors) in 

different shares. The size of the shares is fixed and does not vary 

with the number of colors appearing in the secret image. The 

newly proposed scheme has the advantage of low computation 

and it also avoids the drawbacks of the previous approach, it is 

very much suitable for today’s requirement of low power.  

Stelvio Cimato et.al [4] has proposed another visual 

cryptography scheme that allows the encoding of a secret image 

into n shares which are distributed to the participants, such that 

only qualified subsets of participants can “visually” recover the 
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secret image. In colored threshold visual cryptography schemes 

the secret image contains pixels from a given set of c colors. This 

paper shows the c-color (k, n)-threshold visual cryptography 

schemes. Zhi Zhori and Gonzalo et.al [5] has proposed a scheme 

in which the secret image, SI is encoded into n shares of random 

patterns. This scheme decodes the secret image by 

superimposing the required number of shares onto 

transparencies, but no secret information can be obtained from 

the superposition of a forbidden subset. This scheme is 

mathematically secure. Wei-Qi Yan, Duo Jin [6] proposed the 

applications of Visual Cryptography on print and scan images. 

There are many difficulties in printing or scanning the secret 

image shares. The main reason for this is the difficulty of use in 

practice. The shares are printed onto transparencies and then 

needs to superimpose them. But it is not very easy to do precise 

superposition due to the fine resolution and the printing noise. 

There must be some criteria to find the alignment of all the 

shares in order to avoid any difficulty in superimposition. This 

paper uses Walsh transform to embed marks in all the shares to 

find the alignment position of these shares. Experimental results 

shows that it is very useful in print and scan applications. Chih-

Ming Hu and Wen-Guey Tzeng [7] proposed the method of 

detection the cheating prevention in visual cryptography. In this 

paper various cheating problems in the area of visual 

cryptography are discussed. This paper presented three cheating 

methods and applied them on extended VC schemes and 

improved one cheat-preventing scheme. This paper proposed a 

generic method that converts one VCS to another VCS that has 

the property of cheating prevention. The overhead of the 

conversion is near optimal in both the cases contrast digression 

and pixel expansion. It only added two sub pixels for each pixel 

in the secret image and the contrast is reduced only slightly. Zhi 

Zhou, et.al [8] has proposed Halftone Visual Cryptography 

scheme. Visual cryptography encrypts the secret image into 

random shares of binary patterns. The shares are xeroxed onto 

transparencies and the secret image can be revealed by 

superimposing the qualified sets of transparencies. But no 

information can be revealed by superimposing any forbidden sets 

of transparencies. The binary patterns of the shares do not have 

any visual meaning and hinders the objective of visual 

cryptography. To avoid any further problem due to binary pattern 

of the shares, extended visual cryptography was proposed. In this 

paper, a technique named halftone visual cryptography is 

proposed to achieve visual cryptography via half toning. It is 

based on the blue-noise dithering principles. It utilizes the void 

and cluster algorithm to encode a secret binary image into 

halftone shares. The result shows that the visual quality of the 

obtained halftone shares was better than that attained by any 

available visual cryptography method known to date. This new 

scheme can be broadly used in a number of visual secret sharing 

applications where high-quality visual images are required, such 

as watermarking, electronic cash, etc. Geum-Dal Park et.al [9] 

has proposed a scheme on Copyright Protection Scheme with 

Visual Cryptography. This paper proposes a new efficient and 

secure copyright protection scheme. The proposed scheme uses a 

simple codebook for generating a watermark image. It does not 

need to expand the watermark image. Experimental results shows 

that the proposed method can verify the ownership of the 

copyright and is also robust to resistant the variety of attacks. 

Debasish Jena1 et.al [10] has proposed a method of Data hiding 

in halftone images using conjugate ordered dithering (DHCOD) 

algorithm. This algorithm is a modified version of Data hiding in 

halftone images using conjugate error Diffusion technique 

(DHCED). This scheme generates the shares using basic visual 

cryptography model and then embed these shares into a cover 

image using a DHCOD technique, so that the shares will be more 

secure and meaningful. 

 

III PROPOSED WORK 

     Visual cryptography is a cryptographic technique which uses 

visual information like Image, text, etc. and encrypts them in 

such a way so that the decryption can be done by combination of 

the image shares. As we all know image is a multimedia 

component which is sensed by human and its smallest element is 

pixel. For example if we take an image of 32 bit then each pixel 

of the image contains 32 bits, which is divided mainly into four 

parts, namely Alpha, Red, Green and  Blue; each containing 8 

bits. The Alpha part represents the degree of transparency. The 

image is fully transparent if all bits of Alpha part are ‘0’. 

    In this paper we have proposed an algorithm which divides the 

digital image into n number of shares out of which minimum k 

number of shares can reconstruct the image. If we take k 

numbers of shares to reconstruct the image then (n-k) shares are 

left. If in the image certain position of a pixel is 1, then in (n−k) 

+1 number of shares there will be a 1 in that position of the pixel. 

In the remaining shares there will be a 0 in that position of the 

pixel. The (n−k) +1 number of shares can be identified by using a 

random number generator. 

    In the case of visual cryptography, decryption is done by 

human visual system in which a minimum number of shares are 

used to reconstruct the original image. For computer generated 

programs decryption can be done by using OR function. The 

human visual system acts as an OR function. 

Input to the computer is the number of shares the image would be 

divided (n) and number of shares to reconstruct the image (k). 

All the shares are of equal height and width as the source image 

because they all are created from the same image. Then the 

bitwise OR operation is performed on the shares and the final 

value is stored in an array. 

     First of all the encryption of the original image is done using 

the proposed algorithm. The image is divided into various 

number of shares say N. out of these N number of shares a group 

of some shares can reveal the image say K. These K numbers of 

shares are sufficient to reconstruct the image. 
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The algorithm which is used to divide the image into N shares is 

as follows: 

 

Encryption Algorithm 

 

 Divide the pixels of the image into N number of sub pixels 

or we can say divide the data sets into N sub data sets. 

 Now the original data set can be constructed from any K 

data sets out of N data sets. 

 The K-1 data sets can represent the information of the 

original data set. 

 Write K data sets out of N data sets. 

 A pixel P is split into two sub pixels in each of the two 

shares. 

 If P is white, then a coin is tossed. Then the pixel P is 

encrypted as two sub pixels in each of the two shares. Every 

pixel is encrypted using a new coin toss. 

 If pixel P is black, then we get both sub pixels black when 

we superimpose the two shares;    

  If P is white, then we get one sub pixel black and one sub 

pixel white when we superimpose the two shares. 

 Thus, we can say that the reconstructed pixel has a grey 

level of 1 if P is black and a grey level of 1/2 if P is white. 

There will be a loss of 50% contrast in the reconstructed 

image, but it will be still visible.     

 

The decryption algorithm decrypts the shares into the original 

image. The decryption algorithm is as follows: 

 

       Decryption Algorithm 
 

1. Read the Encrypted Image called Img 

2. read the image Pixel by pixel called Px(i,j)  is the 

current pixel 

3. Decompose the pixels in n sub block relative to the 

Encryption algorithm. 

4. Perform the Decoding on each sub block 

5. Marge the sub blocks Extract 8 valid bits  

6. Reform the image from these pixels 

7. Return the result image. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Flow Chart of Encryption Algorithm 

IV CONCLUSION 

 

In this paper we have proposed a technique of well-known k-n 

secret sharing on grey scale images. We use a new technique 

called random number generator to divide the secret image into 

N number of shares. This technique uses very less mathematical 

computation in comparison with any other visual cryptography 

techniques. The proposed technique checks ‘1’ at the bit position 

of the pixel and divide the ‘1’ into (n-k) +1 shares using random 

numbers. In most of our experimental results, each share reflects 

very little or even no information of the secret image which is not 

easily visible by human eye. 

 

Start 

Read Input Image Img 

Read Each Pixel of image called Px 

Divide the Pixel in N Subset called 

P1x,P2x..Pnx 

Read each Sub Pixel Pix and Perform a 

Binary condition on it respective to 

Threshold Value 

If NumberofSubpixel(black)> NumberofSubpixel(White) 

Supper Imposes the Sub image to Black otherwise to 

white 

If having half pixel to black and white then reconstruct to 

gray 

The Resultant constructed image will having the less 

contrast and give less visibility to data values 

Stop 

If 

Pix>Threshold 

 

Set Px=Black Set Px=White 

Yes 

No 

If 

NoofSubPix(Black) 

> 

NoofSubPix(white) 
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    Abstract- Now a days healthcare is very important to each and 

every people because they have to live without any illness. It is 

indispensable to prevent the people from being affected by any 

disease and to give treatment to patients in case of emergency. In 

case of any disease, hospitals are able to diagnose the disease and 

give treatment to the patients. The quality of health care 

delivered by hospitals is a major area of concern. Quality inputs 

can only deliver quality outputs. The first and foremost task of 

hospitals is to deliver quality services to patients and also to 

improve the quality of services where the situation is found very 

critical. Moreover this study deals with healthcare position in 

India and the steps are taken by government to improve the 

healthcare. 

 

I. INTRODUCTION 

he healthcare sector is facing unparalleled challenges in an 

increasingly customer oriented environment. A lot of health 

problems need intensive medical treatment and personal care. 

Treatment cannot be given in a patient’s house or in the clinic. 

This is possible only in a hospital, for it consists of large number 

of professionally and technically skilled people who apply their 

knowledge and skill with the help of world-class expertise, 

advanced sophisticated equipments and appliances. 

       Hospital management performs its duties in the 

organizational setting of the hospital. It utilizes resources, people 

and technology to perform organizational goals, of which the 

most important is patient care. In the past, the hospitals were 

considered alms houses. They were set up as charity institutions 

specially for the poor and weaker sections of the society. 

       The healthcare industry in recent years has restructured its 

service delivery system in order to survive in an unforgiving 

environment resulting from maturation of the industry, reduced 

funding and increased competition. The restructuring has focused 

on finding effective ways to satisfy the needs and desires of the 

patients. Consumer satisfaction is a basic requirement for 

healthcare provider because, the satisfaction related to quality of 

healthcare is provided by hospitals. Satisfaction is important 

when patients themselves and institutional healthcare service 

buyers make selection decisions. 

       The health care services in the hospital vary from one 

hospital to another. Basically, there are three categories of 

service eg., line services, staff services and auxiliary services. 

The line services include emergency services, out-patient 

services, in-patient services, intensive care unit and operation 

theaters. The staff services are central sterile supply, diet, 

laundry, laboratory, radiology and nursing. The auxiliary services 

include registration and indoor care records, stores, transport, 

mortuary, security and engineering. 

       In the case of patients admitted in the hospital, many groups 

get involved; i.e, the personnel at the admission counter, the 

junior / senior residents taking the history of patients and 

examining patients, the nurses giving patients care and doctors 

examining patients. 

       There are six stages that are involved in the hospital for 

treatment of patients, viz,  

1. Admission 

2. Diagnosis 

3. Treatment 

4. Inspection 

5. Control 

6. Discharge 

 

       The technology vision 2020 for healthcare was evolved by a 

panel of healthcare specialists drawn from various parts of the 

country
133

. The team studied the strength of the present 

healthcare system, problems and the methods for improving 

healthcare to entire cross-section of the Indian society. The team 

has identified the imperatives for eradication of three major 

diseases – tuberculosis, HIV/AIDS and water born diseases by 

the next decade. Every year more than Rs.5000 crore is spent on 

importing medical devices and equipments
134

. 

       The Government of Tamil Nadu is also totally committed in 

building healthy people, not only by making available quality 

medicare facilities at the door step of every citizen in the 

remotest corner of the State, but also by providing medical 

facilities of the highest order, keeping pace with rapid 

technological developments in the field of medicine. At present 

14 Government Medical Colleges
135

 have been functioning in 12 

districts to improve tertiary care in the state of Tamil Nadu. Now 

the Government is seized of the problem of providing quality 

health care service to the common man. 

 

II. HEALTH CARE IN INDIA 

       Health care is a big concern in India, the land of nearly 1.12 

billion people
4
 and the second most populous country in the 

world. As the country is divided into several States, the State 

government has the onus to take care of the health of people in 

the State. 

       Since India is a developing country where a large section of 

population is below poverty line, health and hygiene are not up to 

the mark. It is reported that in India, annually, 22 lakh infants 

and children die from preventable illnesses, 1 lakh mothers die 

during the child birth and 5 lakh people die of tuberculosis. Also 

                                                 
 
 

 

 

T 
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around 5 million people suffer from HIV/AIDS and numerous 

others die of diarrhoea and malari
5
. The plight of the least 

advantaged is increased because of the poor public health 

systems. The government hospitals and health care centers do not 

completely address to the needs of the poor.  

       On the other hand, the private health care institutions charge 

exorbitant amount of money, which automatically renders them 

beyond the reach of many. However, the private health care 

sector in India is flourishing at the cost of the public. According 

to some critics, the national policy of the country lacks specific 

measures to achieve the stated goals. For instance, there is no 

proper integration of the health care services with the wider 

socio-economic and social development. There is lack of 

nutritional support and sanitation and there is poor participation 

of the people and government officials at the local level. The 

Central government adopts the strategy of improving the health 

systems through five-year plans. It co-operates with the State 

Government for that purpose and for sponsoring major health 

programs.  

       The Central and State Governments share the expenditure 

they meet in providing health care to the people. In mid 1990s, 

the Government spent 6% of the GDP
6
 on health, which is one of 

the highest levels of expenditure in the developing nations. The 

Central and State Governments set the goals and strategies in 

consultation with the Central Council of Health and Family 

Welfare. The Ministry of Health and Family Welfare monitors 

the workings of the Central Government and provides technical 

and administrative services along with medical education.  

       According to a World Bank study the per capita spending on 

health in India is around Rs. 320 per year with a significant input 

of 75% from private households. The State Governments 

contribute 15.2%, the Central Government 5.2%, third party 

employers 3.3% and the municipal government and foreign 

donors provide about 1.3% to the total spending, of which 58.7% 

goes to primary health care (curative, preventive and 

promotional) and 38.8% is spent on the secondary and tertiary 

ones.
7 
 

       Despite the efforts of the State and Central Governments 

efforts, the health care in India is in a bad condition because of 

several factors- the rapidly increasing population of the country, 

high level of corruption in government and non-government 

health care organizations and lack of awareness amongst people. 

In India, the hospitals are run by government, charitable trusts 

and by private organizations. The government hospitals in rural 

areas are called the Primary Health Center (PHCs). Major 

hospitals are located in district head quarters or major cities. 

Apart from the modern system of medicine, traditional and 

indigenous medicinal systems like Ayurvedic and Unani systems 

are in practice throughout the country. 

       The Indian Health Service provides public funded care for 

indigenous people. Employer benefit based health insurance 

remains quite common with larger employers. Workers injured 

on the job are covered by government mandated worker 

compensation insurance and wage replacement benefits. These 

benefits vary considerably state-to-state and employers bear the 

cost of this insurance. Businesses with considerable risks, such as 

bridge-building, mining, or meat processing face far higher 

worker compensation insurance costs than do office based 

clerical businesses. Although the Medical colleges and research 

institutes form a backbone structure for providing healthcare, the 

private hospitals and nursing homes also are becoming an 

increasingly necessary part of the healthcare structure in the 

country.  

       India is an under developed country and 50% of the 

population live in urban areas in an extremely below the poverty 

condition. As they are lured by massive industrialization, 

economic and educational opportunities in cities like Chennai, 

Mumbai, Kolkatta and Delhi are over crowed and the statistics 

says about one fifth live in slums. Most of the health problems in 

India are generated from these slums only. Many are exposed to 

new types of risks associated with industrial pollution, road 

accidents, air pollution, poisonings, threat to child adolescent 

health etc. 

       Drainage system is poor in Cities like Chennai, Kolkata, and 

Mumbai etc, which cause high incidence of infections, disease 

and epidemics. High densities of dwellings and lack of internal 

roads cause poor accessibility for emergency and life saving 

services. New squatter settlements come up on the periphery 

often on inhabitable lands because of their low values and cause 

environmental hazards. 

       In the recent Bhopal gas tragedy, around 3000 persons 

mostly from the peripheral slums were killed and it clearly 

revealed the vulnerability of squatters. 

       Urban malaria, tuberculosis and pneumonia, leprosy, 

meningitis, preventable infections in children such as measles, 

whooping cough and polio, diarrhea diseases and intestinal worm 

infections are some of the most common health problems apart 

from higher morbidity and mortality due to accidents. 

 

III. FAILURE OF URBAN HEALTH CARE SYSTEM 

       Health Care System in India in the last 45 years has focused 

on increasing coverage in the rural areas. There has been little or 

no development of organized health care services for the vast 

urban areas. The 3,600 odd cities and towns of India with some 

40 million people living in slums have to depend largely on 

private practitioners (mostly quacks) for their health care needs. 

Out of the 3,000 plus urban local bodies in India only about 100 

have some semblance to a Health Care System service while the 

rest have only a sanitary inspector or even a lower functionary to 

look after the Health Care System.
8
 

       It is not uncommon to see medical colleges and hospitals 

belonging to various medical systems such as modern, ayurveda 

and homeopathy in one Indian city. India provides an excellent 

example of medical pluralism. People follow home remedies, 

spiritual remedies and treatment from various medical systems 

simultaneously or one after another. Metropolitan urban areas 

provide medical facilities, which are available in developing 

countries such as cardiac surgery, treatment of all kinds of 

cancers, or in brief, for the diseases which are associated with 

affluence. The major diseases identified in South – East Asia 

Region under WHO are malaria, filarial and other mosquito – 

borne diseases, diarrhoea diseases, leprosy, tuberculosis, sexually 

transmitted diseases, poliomyelitis and other children diseases, 

tetanus, nasopharyngeal and cervical cancers, visual impairment 

and blindness, etc. 

       The organized sectors in urban areas such as employees of 

government and public undertakings bargain for medical benefits 

http://66.218.69.11/wiki/Ayurvedic
http://66.218.69.11/wiki/Unani
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like Employees State Insurance Scheme and Government Health 

Schemes. In some cases, medical expenses are reimbursable if 

treated at recognized hospitals. At the same time, there is a lot of 

overlap and even the private medical practitioners seem to thrive 

well simultaneously. However, the unorganized sector such as 

domestic workers, self-employed, porters, cart-pullers, load-

carriers and urban poor mostly living in slums do not get these 

benefits. They are also deprived of piped water and modern 

sanitation, or in any case, the facilities are woefully inadequate. 

       Urban poor, whose hallmark in expenditure is cheapness, get 

adulterated food and drugs. On an average, milk, milk-products, 

edible oils, wheat flour, spices and even tea leaves are 

adulterated to the tune of 50 per cent. 

       Mental health has yet to receive due attention in India. While 

westernized urban elite requires the services of psychiatrists in 

increasing number, for others family continues to provide 

psychic treatment. If crime rate, suicide, divorce, riots and 

indiscipline are considered as parameters of mental health, then 

urban area needs urgent attention. 

       It is often said that a large proportion of population suffers 

from protein calorie malnutrition. However, the range of 

nutrition in which people can function efficiently without getting 

nutritional deficiencies is wide and what are commonly given, as 

recommended quantities for intake of nutrients are much higher 

than what are required. 

       Urban poor unfortunately use bottle feeding and baby feeds 

under the influence of commercial advertising on radio, 

television, and through other popular media like films. The 

revolution in drugs coincide with freedom from colonial rule. 

The drug industry has developed out of proportion in comparison 

with basic amenities like potable water and sanitation. 

       Pharmaceutical industry measures developed out of 

proportion of country in terms of intakes of per capita 

consumption of drugs. In India, drugs are only consumed among 

20 per cent urban people. The per capita consumption is perhaps 

the lowest in the world. However, this code does not represent 

the correct picture in view of the fact that about 75 per cent 

population in rural areas and urban poor has yet to have access to 

drugs. Major share of these drugs are taken away by vitamins, 

tonics, and antibiotics. It is estimated that out of the total 

production 25 per cent is taken away by vitamins and tonics, and 

20 per cent by antibiotics. 

       Diseases like dengue fever, hepatitis, tuberculosis, malaria 

and pneumonia continue to plague India due to increased 

resistance to drugs.
9   

In 2011; India finally developed a Totally 

drug-resistant form of tuberculosis
10

. India is ranked 3rd among 

the countries with the most number of HIV-infected
11

. Diarrheal 

diseases are the primary causes of early childhood mortality
12

. 

Approximately 1.72 million children die each year before turning 

one
13

.These diseases can be attributed to poor sanitation and 

inadequate safe drinking water in India
14

.  

       However for the first time in 2012, India was polio free in its 

history
1 

 

Causes for Poor Health  

       Always health maintenance has been a problem in India. 

Health services have been a problem due to lack of education and 

poverty. Another reason is inadequate in health services due to 

insufficient health facilities offered to the common men. Funds 

allotted by the government for medical facilities are not used for 

this purpose properly. There are many governments owned and 

operated hospitals but the doctors are not available in time.  Even 

the people don’t know when the doctors will be available in the 

hospitals. Most of the doctors who serve in the government 

hospitals have own clinics and spend most of time in their own 

clinics. In case of an emergency, many hospitals are asked to 

deposit money first before patient can be admitted. Sometimes 

the poor do not have money to deposit immediately. Sometimes 

the poor have been given low quality medicines which leads to 

many problems. Moreover, the reasons for health care are as 

follows:                              

Poor Sanitation 

       As more than 122 million households have no toilets and 

33% lack access to latrines, over 50% of the population (638 

million) defecates in the open
16

. This is relatively higher than 

Bangladesh and Brazil (7%) and China (4%)
16

 .Although 211 

million people gained access to improved sanitation from 1990–

2008, only 31% uses them.
16

 11% of the Indian rural families 

dispose of child stools safely whereas 80% of the population 

leave their stools in the open or throw them into the garbage.
16

 

Open air defecation leads to the spreading of diseases and 

malnutrition through parasitic and bacterial infections.
17

 

Inadequate Safe Drinking Water 

       Access to protected sources of drinking water has improved 

from 68% of the population in 1990 to 88% in 2008
16

 However, 

only 26% of the slum population has access to safe drinking 

water
17

 and 25% of the total population has drinking water on 

their premises.
16

 This problem is exacerbated by falling levels of 

groundwater, caused mainly by increasing extraction for 

irrigation.
16

Insufficient maintenance of the environment around 

water sources, groundwater pollution, excessive arsenic and 

fluoride in drinking water pose a major threat to India's health.
16 

Government takes Steps to Improve Healthcare System in 

India 

       Union Minister of Health and Welfare takes steps to improve 

the healthcare delivery system and several medical facilities. 

Under the plan the Centre has launched for control of 

cardiovascular diseases, cancer, diabetes, stroke, sports injury 

and health of the senior citizens. An amount of Rs.1230 crore has 

been provided for prevention and control of cancer, diabetes, 

cardiovascular diseases and stroke. Of this, around Rs.730 crore 

has been allocated for cancer.  

       Further, the Ministry had also taken steps to enhance human 

resources in health sector. The government was expecting an 

overall increase of 10,000 medical post graduate seats in the next 

two years. The minimum land requirement for opening medical 

colleges has been reduced from 25 to 20 acres. The government 

had also recognized PG degree obtained from foreign countries 

like USA, UK, Canada, New Zealand and Australia.        
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    Abstract- Wireless ad-hoc networks emerged as a promising 

technology that offers low-cost high-bandwidth community 

wireless services. A WAN consists of a set of stationary wireless 

routers that form a multi hop backbone, and a set of mobile 

clients that communicate via the wireless backbone. Many 

applications can benefit from the service provided by multicast 

routing protocols. In a typical high-throughput multicast 

protocol, nodes periodically send probes to their neighbours to 

measure the quality of their adjacent links. During route 

discovery, a node estimates the cost of the path by combining its 

own measured metric of adjacent links with the path cost 

accumulated on the route discovery packet. The path with the 

best metric is then selected. ODMRP, as it is a ad-hoc based 

protocol, which has the potential to be more attack resilient. We 

focus on the SPP metric based on the well known ETX unicast 

metric. We identify a class of severe attacks against multicast 

protocols that exploit the use of high-throughput metrics, 

including local metric manipulation (LMM) and global metric 

manipulation (GMM). We propose a secure high-throughput 

multicast protocol S-ODMRP that incorporates a novel defense 

scheme Rate Guard. Rate Guard combines measurement-based 

detection and accusation-based reaction techniques to address the 

metric manipulation and packet dropping attaciks.Sybil attack 

detection, Detection Algorithm is used to detect the Sybil attack. 

And individual nodes that wish to detect Sybil attackers monitor 

all transmissions We receive over many time intervals. These 

intervals are chosen long enough to capture behaviour from all 

the Sybil identities of an attacker, including data transmissions, 

HELLO and keep-alive messages, and routing requests and 

replies. The node keeps track of the different identities heard 

during the interval. Having made many observations, the node 

analyzes the data to find identities that appear together often and 

that appear apart rarely. These identities likely comprise a Sybil 

attack. 

 

 

    Index Terms- Mobile Ad-Hoc networks, high-throughput 

metrics, secure multicast routing, metric manipulation attacks, 

Byzantine attacks, Sybil attacks. 

 

I. INTRODUCTION 

wireless Ad-Hoc network often has a more planned 

configuration, and may be deployed to provide dynamic and 

cost effective connectivity over a certain geographic area. An ad-

hoc network, on the other hand, is formed ad hoc when wireless 

devices come within communication range of each other. The 

mesh routers may be mobile, and be moved according to specific 

demands arising in the network. Often the mesh routers are not 

limited in terms of resources compared to other nodes in the 

network and thus can be exploited to perform more resource 

intensive functions. 

        Multicast routing protocols deliver data from a source to 

multiple destinations organized in a multicast group. In the last 

few years, several protocols were proposed to provide multicast 

services for multihop wireless networks. These protocols were 

proposed for mobile ad hoc networks (MANETs), focusing 

primarily on network connectivity and using the number of hops 

(or hop count) as the route selection metric. However, it has been 

shown that using hop count as routing metric can result in 

selecting links with poor quality on the path, negatively 

impacting the path throughput. 

        Numerous protocols exist for forming ad hoc networks 

among cooperative mobile, radio-equipped nodes. Many ad hoc 

routing protocols have been secured using reputation schemes or 

threshold security schemes that rely on there being a limited 

number of attackers in the group and that assume each radio 

represents a different individual. However, the broad cast nature 

of radio allows a single node to pretend to be many nodes 

simultaneously by using many different addresses while 

transmitting. 

 

II. HIGH-THROUGHPUT MULTICAST ROUTING 

        We consider a multihop wireless network where nodes 

participate in the data forwarding process for other nodes.We 

assume a mesh-based multicast routing protocol, which 

maintains a mesh connecting multicast sources and receivers. 

Path selection is performed based on a metric designed to 

maximize throughput. Below, we provide an overview of high-

throughput metrics for multicast, then describe in details how 

such metrics are integrated with mesh-based multicast protocols. 

 

2.1 High-Throughput Metrics 

        ETX metric: The ETX metric [10] was proposed for 

unicast and estimates the expected number of transmissions 

needed to successfully deliver a unicast packet over a link, 

including retransmissions. Each node periodically broadcasts 

probe packets which include the number of probe packets 

received from each of its neighbors over a time interval. A pair 

of neighboring nodes, A and B, estimate the quality of the link A 

 B by using the formula , where df 

A  
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and dr are the probabilities that a packet is sent successfully from 

A to B (forward direction) and from B to A (reverse direction), 

respectively. The value of ETX for a path of k links between a 

source S and a receiver R is ETXS R=  Pki¼1 ETXi, 

where ETXi is the ETX value of the ith link on the path; 

ETXS R estimates the total number of transmissions by all 

nodes on the path to deliver a packet from a source to a receiver. 

        SPP metric: ETX was adapted to the multicast setting by 

Roy et al. in the form of the SPP metric [11]. The value of SPP 

for a path of k links between a source S and a receiver R is 

SPPS R= i=1
k
SPPi, where the metric for each link i on the path 

is SPPi = df and df is defined as in ETX. The rationale for 

defining SPP as above is twofold: 

        Unlike in unicast, where a successful transmission over a 

link depends on the quality of both directions of that link, in 

multicast only the quality of the forward direction matters 

because there are no link layer acknowledgments. The quality of 

a link A  B, as perceived by node B, is SPPi  df and represents 

the probability that B receives a packet successfully from A over 

the link A  B. Node B obtains df by counting the probes 

received from A over a fixed time interval.  

        Also unlike unicast, in which the individual link metrics are 

summed, in multicast they are multiplied.This reflects the fact 

that for SPP the probability of a packet being delivered over a 

path from a source to a receiver is the product of the probabilities 

that the packet is successfully delivered to each of the 

intermediate nodes on the path. If any of the intermediate nodes 

fails to receive the packet, this causes the transmission for the 

entire route to fail, since there are no retransmissions. SPPS R 

(in fact 1=SPPS R) estimates the expected number of 

transmissions needed at the source to successfully deliver a 

packet from a source to a receiver. 

SPP takes values in the interval [0 1], with higher metric values 

being better. In particular, SPP  1 denotes perfect reliability, 

while SPP  0 denotes complete unreliability. 

        2.3 High-Throughput Mesh-Based Multicast Routing 

ODMRP protocol using a high-throughput metric as ODMRP-

HT in order to distinguish it from the original ODMRP [6] 

protocol. 

        ODMRP overview: ODMRP is an on-demand multicast 

routing protocol for multi hop wireless networks, which uses a 

mesh of nodes for each multicast group. Nodes are added to the 

mesh through a route selection and activation protocol. 

        The source periodically recreates the mesh by flooding a 

JOIN QUERY message in the network in order to refresh the 

membership information and update the routes. We use the term 

round to denote the interval between two consecutive mesh 

creation events. JOIN QUERY messages are flooded using a 

basic flood suppression mechanism, in which nodes only process 

the first received copy of a flooded message. When a receiver 

node gets a JOIN QUERY message, it activates the path from 

itself to the source by constructing and broadcasting a JOIN 

REPLY message that contains entries for each multicast group it 

wants to join; each entry has a next hop field filled with the 

corresponding upstream node. When an intermediate node 

receives a JOIN REPLY message, it knows whether it is on the 

path to the source or not, by checking if the next hop field of any 

of the entries in the message matches its own identifier. If so, it 

makes itself a node part of the mesh (the FORWARDING 

GROUP) and creates and broadcasts a new JOIN REPLY built 

upon the matched entries. 

        Once the JOIN REPLY messages reach the source, the 

multicast receivers become connected to the source through a 

mesh of nodes (the FORWARDING GROUP) which ensures the 

delivery of multicast data. While a node is in the 

FORWARDING GROUP, it rebroadcasts any non duplicate 

multicast data packets that it receives. ODMRP takes a “soft 

state” approach in that nodes put a minimal effort to maintain the 

mesh. To leave the multicast group, receiver nodes are not 

required to explicitly send any message, instead they do not reply 

to JOIN QUERY messages. Also, a node’s participation in the 

FORWARDING GROUP expires if its forwarding node status is 

not updated. 

        ODMRP-HT: We now describe ODMRP-HT, a protocol 

that enhances ODMRP with high-throughput metrics. The main 

differences between ODMRP-HT and ODMRP are: 1) instead of 

selecting routes based on minimum delay (which results in 

choosing the fastest routes), ODMRP-HT selects routes based on 

a link-quality metric, and 2) ODMRP-HT uses a weighted flood 

suppression mechanism to flood JOIN QUERY messages instead 

of using a basic flood suppression. 

 

III. ATTACKS AGAINST HIGH THROUGHPUT  MULTICAST 

3.1 Metric Manipulation Attacks 

 
Fig.1Metric Manipulation Attack 

 

        As discussed in Section 2, multicast protocols using high 

throughput metrics prefer paths to the source that are perceived 

as having high quality, while trying to avoid low quality paths. 

Thus, a good strategy for an attacker to increase its chances of 

being selected in the FORWARDING GROUP is to advertise 

artificially good metrics for routes to the source. The use of high 

throughput metrics requires each node to collect local 

information about its adjacent links based on periodic probes 

from its neighbors. This local information is accumulated in 

JOIN QUERY packets and propagated in the network, allowing 
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nodes to obtain global information about the quality of the routes 

from the source. Adversaries can execute two types of metric 

manipulation attacks: local metric manipulation (LMM) and 

global metric manipulation (GMM). These attacks are Byzantine 

in nature, as they are conducted by nodes that have the 

credentials to participate in the routing protocol, but are under 

adversarial control.  

        LMM attacks: An adversarial node artificially increases 

the quality of its adjacent links, distorting the 

neighbors’perception about these links. The falsely advertised 

“highquality” links will be preferred and malicious nodes have 

better chances to be included on routes. A node can claim a false 

value for the quality of the links toward itself. In Fig. 1, a 

malicious node C1 claims that SPPB1 C1=0.9 instead of the 

correct metric of 0.6. Thus, C1accumulates a false local metric 

for the link B1  C1 and advertises to R the metric SPPS C1 

= 0.9 instead of the correct metric SPPS C1 = 0.6. The route S-

A1-B1-C1-R willbe chosen over the correct route S-A3-B3-C3-

R. 

        GMM attacks: In a GMM attack, a malicious node 

arbitrarily changes the value of the route metric accumulated  in 

the flood packet, before rebroadcasting this packet. A GMM 

attack allows a node to manipulate not only its own contribution 

to the path metric, but also the contributions of previous nodes 

that were accumulated in the path metric. For example, in Fig. 1, 

attacker C2 should advertise a route metric of 0.25, but instead 

advertises a route metric of 0.9 to node R. This causes the route 

S-A2-B2-C2-R to be selected over the correct route S-A3-B3-

C3-R. 

 

IV. SECURE HIGH-THROUGHPUT MULTICAST 

ROUTING 

        In this section, we present our secure multicast routing 

protocols-ODMRP, with a novel defence scheme RateGuard to 

accommodate high-throughput metrics. 

4.1 S-ODMRP Overview 

        S-ODMRP ensures the delivery of data from the source to 

the multicast receivers even in the presence of Byzantine 

attackers, as long as the receivers are reachable through non 

adversarial paths. To achieve this, S ODMRP uses a combination 

of authentication and rate limiting techniques against resource 

consumption attacks and a novel technique, RateGuard, against 

the more challenging packet dropping and mesh structure attacks, 

including metric manipulations and JOIN REPLY dropping. S-

ODMRP uses source message authentication to avoid processing 

non authenticated messages. This eliminates a large class of 

attacks, including outsider attacks, message spoofing and 

modification attacks targeting JOIN QUERY and JOIN REPLY 

messages, and the injection of corrupted data packets. Even with 

message authentication, an insider attacker can still mount the 

resource consumption attack by flooding JOIN QUERY 

messages frequently with itself as the source. Such an attack can 

be countered by rate limiting, for example, a honest node only 

forwards JOIN QUERY messages for a source node up to a 

maximum frequency. 

        To address the resource consumption attack in which the 

attacker activates many unnecessary data delivery paths by 

injecting many JOIN REPLY messages, we can limit to at most 

one the number of JOIN REPLY messages a node may send in 

one round. Each node monitors the number of different signed 

JOIN REPLY messages that originate from its neighbors. If a 

node is observed to have broadcast two or more different signed 

JOIN REPLY messages, then punitive actions can be taken 

against the node (e.g., isolation).The attacks on the mesh 

structure and packet dropping attacks are much more challenging 

to defend against, particularly, in the context of high throughput 

metrics. In the following, we focus on defending against these 

attacks. We will first present the high-level overview of our 

defense scheme, RateGuard, and then present the details of S-

ODMRP with the RateGuard scheme. 

RateGuard Overview: 

        RateGuard relies on the observation that regardless of the 

attack strategy, either by dropping JOIN REPLY, metric 

manipulations, or by dropping packets, attackers do not affect the 

multicast protocol unless they cause a drop in the packet delivery 

ratio (PDR). We adopt a reactive approach in which attacker 

nodes are detected through a measurement- based detection 

protocol component, and then isolated through an accusation-

based reaction protocol component. Next, we describe these two 

components. 

Measurement-based attack detection: 

        Whether by packet dropping alone or by combining it with 

metric manipulation to attract routes, the effect of an attack is 

that data are not delivered at a rate consistent with the advertised 

path quality. We propose a generic attack detection strategy that 

relies on the ability of honest nodes to detect the discrepancy 

between the expected PDR (ePDR) and the perceived PDR 

(pPDR). A node can estimate the ePDR of a route from the value 

of the metric for that route 3 the node can determine the pPDR 

for a route by measuring the rate at which it receives data packets 

from its upstream on that route.4 Both FORWARDING GROUP 

nodes and receiver nodes monitor the pPDR of their upstream 

node. If ePDR _ pPDR for a route becomes larger than a 

detection threshold , then nodes suspect that the route is under 

attack because the route failed to deliver data at a rate consistent 

with its claimed quality 

Accusation-based attack reaction: 
        We use a controlled accusation mechanism in which a node, 

on detecting malicious behaviour, temporarily accuses the 

suspected node by flooding in the network an ACCUSATION 

message containing its own identity (the accuser node) and the 

identity of the accused node, as well as the duration of the 

accusation. As long as the accusation is valid, metrics advertised 

by an accused node will be ignored and the node will not be 

selected as part of the FORWARDING GROUP. This strategy 

also successfully handles attacks against path establishment. 

From the downstream node point of view, the dropping of a 

JOIN REPLY message causes exactly the same effect as the 

attacker dropping all data packets, thus the downstream nodes 

will react and accuse the attacker. 

        To prevent the abuse of the accusation mechanism by 

attackers, a node is not allowed to issue a new accusation before 

its previously issued accusation expires. Accused nodes can still 

act as receivers even though they are excluded from the 
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FORWARDING GROUP. We use a temporary accusation 

strategy to cope with transient network variations: The 

accusation duration is calculated proportional to the observed 

discrepancy between ePDR and pPDR, so that accusations 

caused by metric inflation and malicious data dropping last 

longer, while accusations caused by transient network variations 

last shorter. Finally, to address the metric poisoning effect caused 

by metric manipulation attacks, the metric in the entire network 

is refreshed shortly after attack detection. In SODMRP, the 

metric refreshment is achieved automatically through the 

periodic JOIN QUERY messages. 

 

V. SYBIL ATTACKS IN AD HOC NETWORKS 

        An ad hoc network is composed of mobile, wireless de 

vices, referred to as nodes that communicate only over a shared 

broadcast channel. An advantage of such a network is that no 

fixed infrastructure is required: a network for routing data can be 

formed from whatever nodes are available. Nodes forward 

messages for each other to provide connectivity to nodes outside 

direct broadcast range. 

        In unsecured routing protocols, such as DSR or AODV, 

these address-based identifiers can be easily falsified by 

malicious nodes,which presents an opportunity for a Sybil attack. 

However, allowing unauthenticated address presents a series of 

other attacks, including route direction, spoofing, and error 

fabrication. Our methods work whether addresses are 

authenticated or not, though given the wide range of attacks 

possible against unauthenticated networks, Sybil attacks may not 

be the most significant problem present. Our methods will also 

work on disruption tolerant networks (e.g., [6]), however, just as 

such networks incur an extreme routing delay, there will be a 

corresponding large delay in successful sybil attack detection. 

Secured ad hoc networks can be classified into three broad 

groups, each of which can be susceptible to the Sybil attack. 

        Threshold-based protocols: To avoid the untenable 

requirement of a PKI, other protocols use threshold 

cryptography. In such scheme, a group of trusted nodes 

distributes cryptographic material only if a sub set of that group 

agrees on the trustworthiness of new members [16, 32, 15]. Sybil 

attackers can additionally defeat schemes that rely on threshold 

cryptography because verifying the true number and 

independence of nodes in the network is difficult. If a Sybil 

attacker can generate identities to meet the threshold 

requirements it can effectively control the routing of the network. 

5.1 Detection Protocol: 

        In this section, we describe two versions of our first 

detection protocol: a single observer case and a multi-observer 

case. 

        In the next section, we evaluate both of these proto cols. In 

Section 5, we show how these basic methods can be extended to 

include information from the MAC network layer. 

        After a period of observation, the detection algorithm then 

works in a series of simple steps: 

        1. We calculate Aij, the affinity between nodes i and j,  

 
 

where Tij is the number of intervals in which nodes i and j were 

observed together, Lij is the number of intervals in which either i 

or j were observed alone, and N is total number of intervals in the 

observation period. 

        2. After the affinity between each pair of nodes has been 

computed, the observer constructs a graph in which the node 

identities are the vertices and the undirected edges are weighted 

with the affinity values between them. Only edges that are 

greater than a specific threshold parameter are included. Using 

our measure of affinity, we recorded our results using a threshold 

of 0.1. 

         3. Depth-first search (DFS) is then run over each vertex to 

discover the connected components. Each of the components 

found represents a possible Sybil attacker.  we took only the 

largest to be a Sybil attacker, in line with the working assumption 

that there was only one per network. If there were more, they 

would appear as separate components. 
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VI. EXPERIMENTAL EVALUATION

 
 

SYBIL ATTACK: 
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VII. CONCLUSION 

        We considered the security implication of using high 

throughput metrics in multicast protocols in wireless mesh 

networks. In particular, we identified metric manipulation attacks 

that can inflict significant damage on the network. The attacks 

not only have a direct impact on the multicast service, but also 

raise additional challenges in defending against them due to their 

metric poisoning effect. We overcome the challenges with our 

novel defense scheme, RateGuard, that combines measurement-

based attack detection and accusation-based reaction. 

implementation of new technique to detect the Sybil attack in 

wireless mesh networks. Here we show that mobility of nodes in 

a wireless network can be used to detect and identify nodes that 

are part of a Sybil attack. And individual nodes that wish to 

detect Sybil attackers monitor all transmissions they receive over 

many time intervals. These intervals are chosen long enough to 

capture behaviour from all the Sybil identities of an attacker, 

including data transmissions, HELLO and keep-alive messages, 

and routing requests and replies. The node keeps track of the 

different identities heard during the interval. Having made many 

observations, the node analyzes the data to find identities that 

appear together often and that appear apart rarely. These 

identities likely comprise a Sybil attack. 

7.2 Future Enhancement 

        The Metric manipulation attack and Sybil attack is 

identified in the proposed work to enhance throughput. Hence 

this work can be extended to find other attacks possible with this 

type of network and thereby increasing throughput as well as 

reducing packet drop ratio. 
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    Abstract- This paper addresses the issue value education for 

technical teachers  and its response to the demand for value 

education in the Higher Education. Defining value education as 

education itself, the author advocates the need for the preparation 

of a teacher as an agent for social change, to equip him or her to 

deliver the quality of values as per the situation and explore the 

process by which children develop values essential for living in 

the society. in this study researcher used Teacher Value 

Inventory by Dr. Dr Ahluwalia for the collection data and 

interpretation result .This study was confined to two groups of T 

First Technical Teacher working  Government Universities and  

Technical teachers working in Private universities .total sample 

consisted 130 Technical teachers out of 150 . It was found that 

there was no difference among technical teachers in relation to 

Theoretical,   Social, and Religious values. But the Government 

and Private technical teachers have some differences in the 

respect of Aesthetic, Political and Economic The basic purpose 

of education is to create skill and knowledge and awareness of 

our glorious national heritage and the achievements of human 

civilization, possessing a basic scientific outlook and 

commitment to the ideals of patriotism, democracy, secularism 

and peace, and the principles enunciated in the Preamble to our 

constitution. Value education theoretical and practical ideas, 

socio- emotional development and education to different 

professional fields, implementing and assessing educational 

programs. . in this paper I have discussed many aspect of values 

for technical Teachers  and find that Value should be incorporate 

with content , Environment  ,  teachers and family also. 

 

    Index Terms- Value Education ,Technical Teachers , Higher 

education 

 

I. INTRODUCTION 

ndian view of values derives from socio-philosophic traditions 

with roots deep in the past. Unlike the west, philosophy of 

India was not just a means of satisfying intellectual doubt 

(samasya), but more a practical endeavour that showed the right 

way to attain spiritual liberation (moksha), the summon bonum 

of life. Although there are four supreme ends of life 

(purusharthas) which emphasized the right way of living. (1) 

Dharma (Rightous action) (2) Artha (Economic well being) (3) 

Kama (Physical well being), and (4) Moksha (spiritual freedom). 

The secular values of artha and kama rank inferior in status in the 

Indian hierarchy of values, to the spiritual values of dharma and 

moksha, and moksha is far higher than dharma. In fact, it is the 

highest end of human life. The unique feature of value system 

depicted in ancient Indian thought was that man was given 

freedom to acquire wealth (artha) and physical well being (kama) 

but it should be in a righteous way (dharma) to attain ultimate 

goal of life (moksha). Thus kind of voluntary and spiritual 

control of acquisition of wealth and physical well being within 

the frame of ligher parushartha (dharma & mokhsa), sustained a 

harmonious and virtuous way of living. Dharma was conceived 

in Indian thought as a regulative principle in the achievement of 

artha and kama. It has also been conceived as a means for the 

realization of ultimate end; moksha, dharma, right action or right 

conduct was viewed in terms of cultivation of the virtues of non 

injury, sincerity, honesty, cleanliness, control of sense, charity, 

self-restraint, love and forbearance. This implies that the concept 

of dharma indicated both individual as well social values.  

        Values give direction and firmness to life and bring the 

important dimensions of meeting. Values are control to one’s life 

since they are normative in all of one’s actions aid 

understanding, values brings quality to life. As one world famous 

social scientist professor Gurmar Murdal says “specification of 

values (on the scientist part) aids in reaching objectivity since it 

makes explicit what other wise would remain implicit. Values 

have three anchor bases Head, Heart and Hand. In other words, 

values lead to decisions and action. Thus the foundation of 

values rest upon cognition (thinking). Affection (feeling) and 

Conorian (behaviour). 

 

II. NEED AND IMPORTANCE OF THE STUDY 

        Study of values is very important because they are guiding 

principles of life which are conductive to all round development. 

They give direction and firmness to life and bring joy satisfaction 

of life. Values are like the raid that keep train an the track and 

help it move smoothly, quickly and with direction. They bring 

quality of life. A value is a relationship between a person and is 

environmental situation which evokes an appreciative response 

in the individual. Values covers all aspect of Human being.  

        The development of values is influenced by a complex 

network of environmental factors home, pear-group, community, 

the media and the general ethos prevailing in the society. Social 

and individual needs are changed due to modernization, 

westernization and industrialization. In the history of human 

civilization. India has been subjected to lot of transformation as a 

result of many foreign invasions, many cultural sub groups 

changed the way of living though and values of India, a glance of 

political, philosophical, historical, political and social aspects 

revealed that there was a major shift of values orientation from 

ancient past to present modern day.  

 

I 
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         Values are guiding principles decisive in day to day 

behaviours as also in critical life situations. In this age of rapid 

social change influenced by technology, there appears a value 

crisis in the society, some values. Seem to perish. Some 

submerge into others, some new have emerged and some new 

ones are gaining credibility. As a mathematical analogy, values 

seem to be variable and are not constants to be banked upon. 

Values regeneration has therefore, to be attempted as a 

continuous striving. The stress on behaviour development has to 

pervasive and permeating since it involves multifarious social 

group cases like Indian nation.  

         India reputed in the ancient lore as the custodian of the 

‘soul’ is now becoming a nation without soul. Materialism has 

engulfed us to the extent that every one by and large has become 

a worshipper of mammon (Kuber, Dhanlaxmi) Too much of 

dominance of materialism in a country leads to lack of faith in 

idealism which is rot good for that country.  

         All values and norms are being act to the winds in pursuit 

of pelf and power. There is a widespread spectrum of 

kaleidoscopic annoys, dissension and conflict, misery corruption 

sensuality, falsehood hypocrisy and degradation of mind moral 

and relationship.  

         Late Prime Minister Mrs. Indira Gandhi said, “Never in 

our life time have there been so many difficulties and crises”, and 

added that there was an urgent and immediate need to foster 

character and discipline among young generation.”  

The youth of today is living in a more complex society full of 

paradoxes and contradiction that their fore fathers did, on the one 

hand they have experienced men on moon phenomenon made 

possible by advanced technology and on the other hand they have 

witnessed social riots, war, poverty and ecological corruption. To 

them the institutions are no longer sacred shrines or temples of 

wisdom. They are something life many market places where To 

find out thedevotion nor respect and ultimately there has been 

increased sensitivity to the failure of our educational system to 

live upto the idealistic hopes. 

         D.S. Kothari (1964) said that “Science and technology are 

developing but wisdom is imploding. It is shrinking. Knowledge 

is expanding and human personality is shrinking, because of the 

explosion of knowledge and implosion of the wisdom. We find 

various kinds of grave aberrations. Imbalances and calamities. 

There is explosion of violence is diverse form.”  

Values are influenced by the changing philosophical ideologies, 

sociological perspective, social conditions and political 

doctrinaires.  

         In modern India there has been a revolutionary change in 

the field of values due to many factors in addition to the 

influence of the Western culture, industrialization urbanization 

and other international transactions. We are creating generation 

of youth who are neither Indian nor western, with the result they 

find themselves caught in dilemma. We are building a purely 

economic society which seeks security in money and not in 

concern for social harmony and social well being. Wherever we 

go we hear people talking of corruption. This has become so 

wide spread that it is at the root of many other evils like injustice, 

exploitation and violence.  

         It is fact that religious fundamentalism, language and 

regional chauvinism and caste and communal feedings are 

raising their ugly heads and threatening the very existence of our 

nation.  

         The University Education Commission (1948-49) asserts; 

“If we are not prepared to leave the scientific and literary training 

of pupils to the home and community, we cannot leave training 

in values, of those. The child is robbed of its full development, if 

it receives no guidance in early years towards a recognition of 

salient values of life. If this guidance is left to homes and 

communities, the chances are communal bigotry, intolerance and 

selfishness may increase.” 

         The ‘Sri Prakash’ report describes the growing unrest in 

the student world “the various infortunate incidents of 

indiscipline, rioting, even murder, that have taken place. Further 

more, the report mentions the disruptive forces at work in our 

society outside the school, such as loosening of social 

relationship, and a more materialistic approach to life. In short, 

an ethical and unifying factor is clearly needed in the society. If 

the values inherent in the different religious could be taught in an 

objective and tolerant way, this type of instruction might very 

well turn out to be the solution to the problems mentioned.”  

 

III. STATEMENT OF THE PROBLEM 

         The statement of the problem is as follows: 

A Study of Values among Technical Teachers WORKING in 

PRIVATE and government universities in NCR 

 

Functional Definitions of Term Used: 

1. Values: 

2. Values are acquired by examples or by what we do. The 

essence of value inculcation therefore is observation and 

action. One should remember that human growth is 

directly related to the ‘values-development’ among the 

students, hence they need different handling at different 

stage of growth and development.  

3. Technical Teacher:- Those Teacher  have technical 

degree and  teaching with  Professional Students It’s  

Call as Technical teacher. 

4. Government University: Universities which are run 

under the supervision      By Government called as 

Government University. 

5. Private University : Universities which are run under 

the supervision of private organization and aided by the 

Management 

 

Objectives of the Study: 

1. To find out the significant difference between Technical 

Teachers working in Private  and Government 

University  in relation to their Aesthetic Values  

2. To find out the significant difference between Technical 

Teachers working in Private  and Government 

University  in relation to their Social values 

3. To find out the significant difference between Technical 

Teachers working in Private  and Government 

University  in relation to their Economic values. 

4. To find out the significant difference between Technical 

Teachers working in Private  and Government 

University  in relation to their Political values 
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5. To find out the significant difference between Technical 

Teachers working in Private  and Government 

University  in relation to  their Religious values. 

6. To find out the significant difference between Technical 

Teachers working in Private  and Government 

University  in relation to  their Theoretical  values. 

 

Hypotheses of the Study 

1. There is no the significant difference between Technical 

Teachers working in Private and Government  

University   in relation to their overall values 

2. There is no the significant difference between Technical 

Teachers working in Private and Government 

University   in relation to their Aesthetic Values  

3. There is no the significant difference between  

Technical Teachers working in Private and Government  

University   in relation to their Social values 

4. There is no the significant difference between Technical 

Teachers working in Private and Government  

University   in relation to their Economic values 

5. There is no the significant difference between Technical 

Teachers working in Private and Government 

University   in relation to their Political values 

6. There is no the significant difference between  

Technical Teachers working in Private and Government 

University   in relation to their Religious values 

7. There is no the significant difference between  

Technical Teachers working in Private and Government 

University in relation to their Theoretical  values 

 

Delimitations of the Study 

1. The area of present study limits by only NCR Technical 

teachers.  

2. The study was conducted on higher students only. 

3. Only values measured in present study. 

4. Tools were administered over students of higher classes.  

5.  

 

Methods and Design of the Study: 

      The purpose, objectives of the study, nature of the problem, 

the hypotheses and the tools used in the study determine the 

choice of any method for collecting the data in any research 

study. Since the present study purported to the comparative study 

of the values of students at higher level. For this purpose, the 

“Manual for Teachers Values Inventory” was used by the 

investigator. This manual is prepared by Dr Ahluwalia and was 

to administer for Teachers at higher level.  

 

Plan of the Study:  

        The first task of the investigation work is to select 

appropriate methodology research. The methodology in the 

present study is the survey method. Survey studies are conducted 

to collect data of the existing phenomenon. It deals with not only 

merely gathering of data but also involves interpretation, 

comparison, measurement, and understanding of solution of 

significant educational problems. Mere the survey method was 

used to study the values of Teachers at higher level.  

 

 

Population, Sample and Sampling of the Study 

        Most of the educational phenomenon consist of a large 

number of a units. It is not feasible to contact each and every 

element of the population; the investigator has to content with 

some individuals who would represent the whole population. The 

representative proportion of the population is called sample. 

Sampling is the process by which a relatively small number of 

individuals are selected and analyzed in order there is no 

something about the entire population form, which it was 

selected. Keeping in the view the limited sources of time, money 

and practical difficulty a limited sample consisted of Technical 

teachers of Government and Private Universities in NCR (U.P).  

 

Procedure of the Study: 

       To begin with data collection was undertaken over a sample 

of 150 Technical Teachers but from which investigator had got 

130 samples from Technical Teachers at higher level. Two 

Universities was selected for sample from Technical teachers i.e. 

(55 Technical Teachers of S.R.M. University (Private) 75 

Technical Teachers of CCS University (Govt). The purpose of 

research was made clear to Technical teachers. Instructions were 

given to teachers and doubts were made clear, Technical teachers 

administrating the tool. Both the tools were given simultaneously 

and Teachers were motivated all the time to answer all the 

questions carefully and truthfully. Their co-operation was sought 

by telling them that their results would be kept strictly 

confidential and their answer would be used only for the purpose 

of research. 

 

Tools of the Study: 

        Selection of the suitable instruments or tools is of vital 

importance for the collection of data in any research work. 

Different tools are suitable for collection data and for various 

kinds of information. One may use one or more of the tools 

according to the purpose of study. For the present investigation, 

the investigator used Teacher Values Inventory by Dr Ahluwalia 

in the study. 

 

IV. DISCUSSION AND RESULT 

Table 4.1: Comparison of the Theoretical values between 

Technical Teachers working in Private and Government 

Universities: 

 

Universities  N Mean SD ‘t’ Ratio 

Government  75 97.50 12.20  

0.85 Private 55 99.20 10.50 

 

Interpretation 

         It is clear from Table No. 4.1 that mean score of  Technical 

Teachers Working in Government University(M = 97.5)  and 

Technical Teachers Working Private University (M =99.2). 

Here calculated value of‘t’ is 0.85 which is same in reference 

both aspect. Hence the null hypothesis is not rejected at any level 

of significance.  In other words, it may be said that theoretical 

value of Government Technical Teachers and Private Technical 

Teachers are more or less same. 
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Table 4.2: Comparison of the Economical values between 

Technical Teachers working in Private and Government 

Universities 

Universities  N Mean SD ‘t’ Ratio 

Government  75 80.75 14.10  

**2.11 Private 55 75.70 12.60 

**Significant Difference at 0.05 

 

        Interpretation: It is clear from Table No. 4.2 that mean 

score of Government Technical teachers (M = 80.75) is higher 

than that of  Private Technical Teachers         (M = 75.70). Here 

calculated value of ‘t’ is 2.11 which is smaller than the‘t’ value 

given in the table. Hence the null hypothesis is rejected at the 

0.05 level of significance. It may be interpreted that there is a 

significant difference between economical values of Technical 

Teachers working in Government and Private Universities. 

        In other words, it may be said that Technical Teachers 

working in Government Universities have higher Economical 

Values than Technical Teachers working in Private Universities 

 

Table 4.3: Comparison of the Aesthetic values between 

Technical Teachers working in Private and Government 

Universities 

Universities  N Mean SD ‘t’ Ratio 

Government  75 80.70 12.30  

**2.02 Private 55 85.30 13.20 

**Significant difference at level of .05 

 

        Interpretation: It is clear from Table No. 4.3 that mean 

score of Technical Teachers (Govt.Univ) (M = 80.70) is lower  

than Technical Teachers (Pvt,Univ) (M = 85.30). Here 

calculated value of ‘t’ is 2.02 which is high  than the ‘t’ value 

given in the table. Hence the null hypothesis is rejected at 0.05  

level of significance.  

        It may be interpreted that there is the significant difference 

between aesthetic values of Government and Private Technical 

Teachers  

         In other words, it may be said that aesthetic value of 

Technical Teachers and Technical Teachers are more or less 

same. 

 

Table 4.4: Comparison of the Social values between 

Technical Teachers working in Private and Government 

Universities : 

Universities  N Mean SD ‘t’ Ratio 

Government 75 102.60 14.30  

1.05 Private  55 101.10 12.60 

 

         Interpretation: It is clear from Table No. 4.4 show that 

mean of Technical Teachers of Government Universities (M = 

102.60) is higher than Technical Teachers of Private Universities     

(M = 101.10). Here calculated value of ‘t’ is 1.05.Hence the null 

hypothesis is not rejected at any level of significance.  

        It may be interpreted that. There is no the significant 

difference between social value of Government and Private 

Technical Teachers . 

   

 

Table 4.5: Comparison of the Political values between 

Technical Teachers working in Private and Government 

Universities 

Universities  N Mean SD ‘t’ Ratio 

Government  75 79.40 11.30  

2.33 Private  55 75.10 9.80 

 

        Interpretation: It is clear from Table No. 4.5 that mean 

score of Government Technical Teachers (M = 79.40) is higher 

than that of Technical Teachers of Private universities    (M = 

75.10). Here calculated value of ‘t’ is 2.33 . Hence the null 

hypothesis is rejected at 0.05 level of significance.  It may be 

interpreted that, There is no the significant difference between 

political value of Government and Private Technical Teachers. 

  In other words, it may be said that Government 

Technical Teachers have more Political Values than Private 

Technical Teachers  

 

Table 4.6: Comparison of the Religious values between 

Technical Teachers working in Private and Government 

Universities: 

 

Universities  N Mean SD ‘t’ Ratio 

Government 75 81.10 16.30  

1.51 Private  55 83.30 15.40 

 

         Interpretation: It is clear from Table No. 4.6 that mean 

score of Technical Teachers (Govt.Univ) (M = 81.10) is lower  

than  Technical Teachers  (Pvt Univ) (M = 83.30). Here 

calculated value of ‘t’ is 1.51 which is smaller than the ‘t’ value 

given in the table. Hence the null hypothesis is not rejected at 

any level of significance. It may be interpreted that. There is no 

the significant difference between Technical Teachers 

(Govt.Univ) and Technical Teachers (Pvt.Univ) in respect of 

religious value. In other words, it may be said that religious value 

of Technical Teachers (Govt.Univ) and Technical Teachers 

(Pvt.Univ) are more or less same. 

 

Findings  

1. The Theoretical values of Government and Private 

Technical Teachers are more or less same. 

2. The Government Technical Teachers have more 

Economic values than  Private Technical Teachers . 

3. The Private Technical Teachers have higher Aesthetic 

values than Government Technical Teachers 

4. The Social values of Government Technical Teachers 

and Private         Technical Teachers are more or less 

same. 

5. The political value of Government Technical Teachers 

more than Private Technical Teachers. 

6. The religious value of Government Technical Teachers 

and Private Technical Teachers are more or less same. 

7.  

V. CONCLUSION 

        This study was confined to two groups of Technical   

teachers; First Technical Teacher working Government 

Universities and Technical teachers working in Private 
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universities. It was found that there was no difference among 

technical teachers in relation to Theoretical,   Social, and 

Religious values. But the Government and Private technical 

teachers have some differences in the respect of Aesthetic, 

Political and Economic Values .it means we can say that we 

should provide extra Aesthetics, Economic and Political values 

for Technical teachers those were working in Government and 

Private Universities. 
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    Abstract- As mobile devices grow in popularity and ubiquity 

in everyday life, they are often involved in digital crimes and 

digital investigation as well. Cell phones, for instance, are 

becoming a media or tool in criminal cases and corporate 

investigation. Cellular phone forensics is therefore important for 

law enforcement and private investigators. Cell phone forensics 

aims at acquiring and analyzing data in the cellular phone, which 

is similar to computer forensics. However, the forensic tools for 

cell phones are quite different from those for personal computers. 

This paper briefly explains the basics of the GSM system. 

Evidence items that can be obtained from the Mobile Equipment, 

the SIM and the core network are explored. Tools to extract such 

evidence from the components of the system exist, but there is a 

need to develop more sound forensic procedures and tools for 

extracting such evidence. 

 

    Index Terms- cellular phone, GSM system, mobile equipment 

(ME), SIM card, digital forensic, UMTS. 

 

I. INTRODUCTION 

s cell phone use becomes more widespread, cell phone 

forensics becomes more and more important as cell phones 

are often found in crime scenes. Forensics is used in all types of 

situations from internally in a corporate auditing case to a 

criminal investigation case commonly seen in the law 

enforcement world. Many crimes and other misconducts make 

forensics very important as a means of making the world a better 

place. Digital forensics is becoming important because our 

society is becoming more dependent of various computers and 

telecommunication tools and technologies. Cell phone forensics, 

being part of digital forensics, aims at the retrieval or gathering 

of data and evidence from mobile phones and similar devices 

used in daily life. Cell phone forensics allows investigators to 

answer questions of interest on a certain subject related to cell 

phone based communication. It is based on proven scientific 

methodology and norms to collect facts regarding an object, an 

event, or an artifact in certain time period to determine whether 

the object was in fact what it claims to be or is alleged as being. 

In these efforts of forensics, cell phone forensic specialists have 

encountered major challenges that hinder their work. As we 

know mobile devices are becoming the main mobile computing 

power with all its constant upgrades, changed, and new additions, 

this has caused the forensic specialists to undergo a lack in 

available  

        Forensic tools for retrieval that is compatible with today’s 

uprising of newer model devices. The main difference between 

cell phone forensics and computer forensics is that in cell phone 

forensics, one has to deal with multiple different hardware and 

software standards, which makes creating a universal standard 

tool near to impossible. Since the software is embedded and 

more special purpose than computers, solutions for obtaining 

data are non-standardized thus causing a need for vast solutions. 

With the advent of new phones coming into the market at an 

exponential rate, as well as new companies coming into the 

market using a whole different blend of proprietary software, the 

problem has been even more compounded as time progresses. 

The purpose of a cell phone forensic tool is to obtain data from a 

cell phone without modifying the data. The tool should provide 

critical updates in time to keep pace of the rapid changes of cell 

phone hardware and software. The tools can be either forensic or 

non-forensic, which each of them providing different challenges 

as well as allowing for different solutions. Forensic tools are 

tools that are designed primarily for uncovering data from cell 

phones, while non-forensic tools are not designed for uncovering 

data but can be manipulated for that purpose. Two different 

methodologies have been used to address this situation, either 

reduce the latency period between the introduction of the phone 

and the time the cell phone forensic software is available for that 

phone or create a baseline to determine the effectiveness of a tool 

on a certain device. The first method is to reduce the latency 

period between the time a cell phone gets on the market and the 

availability of the tools and this is primarily done by adding a 

new layer called a phone manager protocol filtering, which sits at 

a higher abstraction level between the programming interface and 

the library, thus in a way achieving a kind of program data 

independence. The value of this method is increased by the fact 

that most phone managers use the Windows operating system. 

The main approach for this method is to obtain a phone manager 

and modify it so dangerous “write” commands cannot be issued, 

i.e. forensic scientists will not accidentally write data onto a 

suspect phone and thus compromise or jeopardize a case. This 

modification to the phone manager is done by a program called a 

filter. This filter will not only block dangerous write commands, 

but also will intercept data from the target phone in binary form 

and then send it to the phone manager for further decoding. 

        The second method is to provide a baseline or test data to 

evaluate forensic tools. With this method, the user populates the 

phone with certain data and then attempts to retrieve it with a 

forensic tool. Thus the baseline is the original data that is 

populated on the telephone. The baseline is usually set up by 

Identity Module Programming (IMP). The data that is obtained 

by the forensic tool from the cell phone is tested against the 

baseline and therefore one can determine what the effectiveness 

of the cell phone forensic tool is. The major identity module that 

is used today is called the Subscriber Identity Module or SIM 

card which is used to separate the personal information from the 

actual mobile device as well as hold onto phone numbers, names 

A 
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and network settings and allows for the portability between 

phones. The SIM card is broken up into a file system 

organization with root directory file subdivided into multiple 

directory files (DF) that contain the elementary files (EF) which 

holds the binary data. Thus creates another problem as the data 

that needs to be obtained could be contained anywhere in the 

elementary files. In order to insert the test data onto the SIM card 

an IMP (Identity Module Programmer) needs to be inserted and 

then it will be allowed to write test EF. 

 

II. OVERVIEW OF THE GSM SYSTEM 

        The GSM system is specified in 12 series of specifications. 

For phase 1, these specifications constitute over 4000 pages. In 

the following, a short overview of the system will be given 

 

Entities of the GSM system 

 
Fig 1 – Entities in the GSM system 

 

        The GSM system consists of a number of separate entities 

[GSM0302]. These are shown in figure 1. The entities are 

connected through interfaces with their own names according to 

the specifications; these names are shown on the figure. 

 

The Mobile Station: 

        The Mobile Station (MS) is the user equipment in GSM. 

The MS is what the user can see of the GSM system. The station 

consists of two entities, the Mobile Equipment (the phone itself), 

and the Subscriber Identity Module (SIM), in form of a smart 

card contained inside the phone. 

 

The Base Transceiver Station: 

        The Base Transceiver Station (BTS) is the entity 

corresponding to one site communicating with the Mobile 

Stations. Usually, the BTS will have an antenna with several 

TRXs (radio transceivers) that each communicate on one radio 

frequency. The link-level signaling on the radio-channels is 

interpreted in the BTS, whereas most of the higher-level 

signaling is forwarded to the BSC and MSC. Speech and data-

transmissions from the MS is re-coded in the BTS from the 

special encoding used on the radio interface to the standard 64 

Kbit/s encoding used in telecommunication networks. Like the 

radio-interface, the interface between the BTS and the BSC is 

highly standardized, allowing BTSs and BSCs from different 

manufacturers in one network. 

 

The Base Station Controller: 

        Each Base Station Controller (BSC) controls the magnitude 

of several hundred BTS’s. The BSC takes care of a number of 

different procedures regarding call setup, location update and 

handover for each MS. 

 

The Mobile Switching Centre: 

        The Mobile Switching Centre is a normal ISDN-switch with 

extended functionality to handle mobile subscribers. The basic 

function of the MSC is to switch speech and data connections 

between BSCs, other MSCs, other GSM-networks and external 

non-mobile-networks. The MSC also handles a number of 

functions associated with mobile subscribers, among others 

registration, location updating and handover. There will normally 

exist only a few BSCs per MSC, due to the large number of 

BTSs connected to the BSC. The MSC and BSCs are connected 

via the highly standardized A-interface [GSM0808]. However, 

due to the lack of standardization on Operation and Management 

protocols, network providers usually choose BSCs, MSCs and 

Location Registers from one manufacturer. 

 

The Location Registers: 

        With each MSC, there is associated a Visitors Location 

Register (VLR). The VLR can be associated with one or several 

MSCs. The VLR stores data about all customers who are 

roaming within the location area of that MSC. This data is 

updated with the location update procedure initiated from the MS 

through the MSC, or directly from the subscriber Home Location 

Register (HLR). The HLR is the home register of the subscriber. 

Subscription information, allowed services, authentication 

information and localization of the subscriber are at all times 

stored in the HLR. This information may be obtained by the 

VLR/MSC when necessary. When the subscriber roams into the 

location area of another VLR/MSC, the HLR is updated. At 

mobile terminated calls, the HLR is interrogated to find which 

MSC the MS is registered with. Because the HLR is a centralized 

database that need to be accessed during every call setup and 

data transmission in the GSM network, this entity need to have a 

very large data transmission capacity. 

 

The Equipment Identity Register: 

        The Equipment Identity Register (EIR) is an optional 

register. Its purpose is to register IMEIs of mobile stations in use. 

By implementing the EIR the network provider can blacklist 

stolen or malfunctioning MS, so that their use is not allowed by 

the network. 

 

III. EVIDENCE IN THE SUBSCRIBER IDENTITY MODULE 

        The SIM contains information that can be of value as 

evidence. First, the SIM itself can have value as evidence. As 

shown on the picture, the name of the network-provider is 

usually printed on the SIM, along with a unique identification 

number that can be used to get information from the provider, 

such as the subscriber name and address and phone number 

associated with the SIM. Phone records can also be retrieved 

from this number as discussed below. 

 

Access to the SIM: 
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        A PIN-code (Personal Identification Number) is usually 

required to access the SIM. This number is a four-digit code that 

must be entered to gain access. Since the phone cannot be used 

without access to the SIM, this number must be entered 

whenever the phone is turned on. If the user fails to enter a valid 

PIN through three attempts, the card becomes blocked, and the 

user must instead enter a 8-digit code called PUK to reopen it. If 

the user fails to enter the correct PUK during ten attempts, the 

card becomes permanently blocked and cannot be reopened.  

PIN-codes for a card can be changed and deactivated by the user. 

The PUK-codes are fixed and cannot be changed. Since the 

PUK-code is fixed, the network operator usually keeps track of 

the PUK-codes for all its users. Therefore, the investigator can 

almost always gain access to a SIM-card by asking the network 

operator for the PUK code. It might, however, be more efficient 

to ask the owner of the phone to provide correct PIN or PUK-

codes. During searches, the PUK code might also be recovered, 

since phone owners usually keep the PUK code in writing in case 

they forget the PIN. 

 

Forensic analysis of SIM cards: 

        The SIM card is a smart card, containing a processor and 

non-volatile memory. In GSM, the SIM card is used as a storage 

device for subscriber related data. The only purpose of the 

processor is to implement the access mechanism and security 

features. The physical and logical properties of the access 

mechanism are defined in GSM specifications. [GSM1111]  

        The SIM card can be accessed by mounting the card in a 

standard smart-card reader. To access the card logically software 

is needed that implement the GSM SIM access mechanism. The 

contents of the SIM card is organized as a series of files 

containing binary data that can be downloaded once the user has 

authenticated himself with a PIN or PUK code.  

        The best forensic procedure would be to image the entire 

contents by downloading the entire memory of the SIM and 

compute a hash value of this memory. There is currently no tool 

available to do this. There are however tools available to 

download binary contents of individual files and store them as 

individual files. Examples of such tools are Sim Manager Pro 

(previously Sim-Surf Profi) [SIMMAN], ChipIt [CHIPIT], PDU 

Spy [PDUSPY] and SIM-Scan [SIMSCAN]. There are also 

available administrative tools, which will synchronize data such 

as text messages between a SIM card and a computer. Such tools 

should be avoided in forensic analysis, since the contents of the 

card will be contaminated. The currently most popular tools in 

law enforcement communities is the tool Cards4Labs [C4L], 

developed by Netherlands Forensic Institute, available to law 

enforcement only. This tool does not store a digital copy of the 

SIM-files on the computer, but rather produces a text report on 

most of the content on the SIM card. 

 
 

Attacks on the SIM module: 

        It is important for the investigator to understand that the 

Subscriber Identity Module can be attacked by crafty criminals. 

In a forensic context, the most obvious attack method is removal 

of evidence. Since the files on the GSM card can be accessed in 

raw, an attacker can remove evidence by overwriting storage 

space. For instance, a person knowing that deleted text messages 

are still accessible on the card, could use the card editor in Sim-

Surf Profi to overwrite the messages with other information.  

        Of more interest to a criminal would be to attack the SIM to 

impersonate another subscriber. If this could be done, a criminal 

would be able to make calls on other subscriber’s accounts, and 

impersonate other subscribers, as their caller identification would 

show up at the called party. In the GSM system, the subscriber 

identity is only stored on the SIM, so the protection against 

impersonation only rely on the SIM security features. The only 

information that identifies a user is the user IMSI and the secret 

encryption key Ki. Both are stored on the SIM and in the HLR in 

the network. As we have seen, the IMSI can be read directly 

from the SIM card if the user knows the PIN or PUK code. IMSI 

of other valid subscribers could also be obtained by listening to 

unencrypted network traffic on the air interface, since the IMSI 

will be transferred unencrypted across the air interface whenever 

a mobile registers with a new network. (This happens a lot at 

certain locations, such as international airports.)  

        But how can the criminal obtain the encryption key Ki? 

Since the Ki is stored only internally in the SIM card it is not 

accessible directly, but only through usage of the encryption 

algorithms stored on the card. However, since the user of a SIM 

card can feed the algorithm with known numbers, the Ki can be 

found if the algorithms contain weaknesses that allow such 

analysis. Such an attack is commonly known as a chosen-

plaintext attack. The algorithms in GSM do indeed have such a 

weakness. A tool to extract Ki from a SIM has been implemented 

in the program Sim-Scan, available on the Internet [SIMSCAN]. 

Both IMSI and Ki can therefore be obtained by anyone with 

access to a SIM-card and knowledge of PIN or PUK.  
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        The next step for the criminal is to produce a new SIM-card 

with the IMSI and Ki implemented. This cannot be done on SIM-

cards in use, since IMSI is locked through the SIM access 

mechanism, and Ki is only internally stored. The attacker 

therefore needs to get hold of a fresh card without any subscriber 

information. These cards can be ordered from the same source 

where network providers get their cards. The card must then be 

programmed with a special tool for programming of fresh cards. 

Such a tool is distributed together with the Sim-Scan package. 

An attacker could also get hold of a generic smart card and smart 

card programmer, and then program the card to act as a SIM.  

        The conclusion is that impersonation of other GSM 

subscribers is indeed possible for anyone who can get hold of a 

subscriber card and corresponding PIN/PUK. 

 

IV. EVIDENCE IN THE MOBILE EQUIPMENT 

        Specifications specify many functional requirements to the 

Mobile Equipment in the GSM system when it comes to the 

interface with the network and the SIM. As long as these 

requirements are met, it’s up to the manufacturer to decide which 

other functions to implement on the ME, such as storage of 

different types of information. It therefore exist a long range of 

different phones on the market, each with it’s own capabilities of 

information storage and each with its own potential as digital 

evidence. A study of all GSM mobile phones in a forensic 

context is therefore infeasible. This paper will focus on general 

principles and information that is commonly stored on different 

types of equipment. 

 

Access to the phone: 

        Since access to the SIM is needed to use the phone, all 

phones ask for the SIM PIN code when the phone is turned on, 

unless the PIN has been deactivated. Many phones also have the 

ability to ask for a separate access code for access to the phone 

memory. This feature is rarely used, since the user then will have 

to enter two access codes whenever the phone is turned on. In 

principle, the investigator will not have any means to get hold of 

the phone access code if it is activated. It is believed however, 

that most phones have an ability to circumvent the code by using 

special hardware/cables and software to access the contents of 

the phone. 

 

Forensic analysis of GSM phones: 

        Most, if not all, mobile phones implement information 

storage by means of one or several on-board flash memory 

chip(s). This memory contains all information stored on the 

phone as well as phone-internal software. The most forensically 

sound procedure for analysis of phones would therefore be to 

find a way to digitally image the contents of the phone memory 

chips, and analyze the contents off-line. Since most phones 

provides a way for the manufacturer to access the contents and 

upgrading the software, this procedure can actually be done for 

most phones. The procedure would however require knowledge 

of the programming interface of the phone, information that 

manufacturers usually keep for themselves. Tools for accessing 

the phone memory directly (called “flashers”) are available on 

the Internet for many phones. (Phones from Nokia, Ericsson, 

Siemens and Motorola amongst others) These flashers seem to be 

unauthorized by the phone manufacturers. Using such tools for 

forensic imaging would therefore in the author’s opinion seem 

questionable, but might be the only way to retrieve information 

that could have relevance as evidence.  

        Most phones can be connected to a computer for data 

transfer. Connection can be done by means of a special cable 

from the manufacturer, or by using wireless interfaces such as 

IrDA or Bluetooth. The information on the phone can then be 

accessed by using special software from the manufacturer. Such 

software will commonly let the user download information 

contained within the phone, such as text messages, short 

numbers, dialed numbers, received calls, and configuration 

parameters. The contents of the memory will not be directly 

accessible using such tools.  

        A third method of forensic analysis of a mobile phone is 

simply to use the keypad of the phone to access the stored 

information, and photograph it as it comes on screen. Most 

information stored on the phones can be accessed using the 

phone menu system. The IMEI is on most phones available by 

typing *#06#. As this method is cumbersome and the analyst 

risks to change the information on the phone, it should be 

avoided if possible.  

        The author has observed that some phones tie information 

stored on the phone to the subscriber identity on the SIM-card. 

This is probably meant as a security feature to prevent access to 

sensitive information by unauthorized users. As an example, 

Nokia phones store logs of outgoing and incoming calls in the 

phone. If a user removes the SIM card and insert another card, 

these logs will be cleared. Investigators should therefore be 

cautious with removing the card from the phone before relevant 

information has been secured. 

 

Phone contents  
        The following contents of modern mobile phones can have 

value as evidence:  

- IMEI  

- Short Dial Numbers  

- Text Messages  

- Settings (language, date/time, tone/volume etc)  

- Stored Audio Recordings  

- Stored Computer Files  

- Logged incoming calls and dialed numbers  

- Stored Executable Programs  

- Stored Calendar Events  

- GPRS, WAP and Internet settings  

        Most of this information is available through cable and 

manufacturer specific software. However, direct analysis of the 

memory could potentially reveal other hidden information, such 

as deleted text messages. Such analysis has to the authors 

knowledge not yet been performed. 

 

Attacks on the phone: 

        The before mentioned tools for direct access to the phone 

memory, so called flashers, also allow anyone to freely modify 

the contents of the phone, including phone software. Such 

modification is usually done to remove access constraints in the 

phone. The most common access constraint one would want to 

remove is a Service Provider lock (commonly called SP-lock). A 

SP-locked phone is locked to SIM cards from a certain service 
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provider. Such locked phones are often sold together with cheap 

subscriptions or prepaid subscriptions, to lock the customer to a 

certain service provider.  

        Another change one would want to do is to change the IMEI 

code of a phone. This is necessary to use stolen phones, since 

stolen phone IMEIs will be blacklisted in the EIR. The ability to 

change IMEI could also make it more difficult to trace the usage 

of specific phones. It is therefore desirable to find a way to detect 

that the IMEI of a phone has been changed. The obvious method 

to do this is to compare the internally stored IMEI with the IMEI 

printed on the phone (commonly located under the battery). To 

detect changes of IMEI and other changes to a mobile phone it 

could be useful to find a way to detect electronically if a phone 

has been “flashed”. This could be an area of further research 

within mobile phone forensics. 

 

V. SUBSCRIBER DATABASE  

        The network provider maintains its own subscriber 

database. The database usually contains the following 

information about each customer:  

- Customer name and address  

- Billing name and address (if other than customer)  

- User name and address (if other than customer)  

- Billing account details  

- Telephone Number (MSISDN)  

- IMSI  

- SIM serial number (as printed on the SIM-card)  

- PIN/PUK for the SIM  

- Services allowed  

        Some providers allow prepaid subscriptions, where the 

customers are not identified by name. Such subscriptions cannot 

be tied to a person unless a SIM card with the subscription was 

seized from a specific person. Given the SIM-card number, the 

network operator can always identify the associated IMSI and 

MSISDN, and then provide access codes and call details for that 

card. 

 

Call Data Records: 

        Call Data Records (CDRs) are produced every time a user 

makes a call or send a text message. The CDRs are produces in 

the switch (MSC) where the call or message originates. CDRs 

are then gathered in a centralized database and used for billing 

and other purposes.  

 

Each CDR contains the following: 

- Originating MSISDN (A-Number)  

- Terminating MSISDN (B-Number)  

- Originating and terminating IMEI  

- Length  

- Type of Service  

- Initial serving Base Station (BTS) (not subsequent BTSs after 

handover)  

 

        CDRs can be filtered on any of the above parameters. This 

means that one can not only obtain a list of all calls made to/from 

a certain SIM, but also to/from a certain phone, regardless of 

which SIM was used. By looking at the serving BTS, the location 

of the subscriber can be pinpointed to the accuracy of a cell at 

any time the subscribers sends or receives a call or a text 

message. Such information certainly has great evidentiary value. 

 

VI. CONCLUSION  

        Since GSM is the world’s largest system for mobile 

communication today and also lay the foundation for the future 

UMTS, it is important to recognize the need to study the methods 

and tools for forensic analysis of the GSM system. Where current 

investigation is done with tools not specifically designed for 

forensics (except Cards4Labs), the future will hopefully see tools 

that let an investigator image and analyze contents of phones and 

SIM-cards in a forensically sound way. Further research is also 

needed into analysis of information stored on phones and SIM-

cards.  

        It is clear that the GSM system contains large amounts of 

information valuable to the investigator. Most of the information 

is available today and can be retrieved and have a great potential 

to be used as evidence. 
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    Abstract- The lopsided growth of India has resulted into 

economic opportunities for a few at the cost of economic 

deprivation of many. For ambitious target of inclusive growth it 

is essential that India capitalizes on her demographic dividend 

effectively on a sustainable basis. Demographic dividend as it 

stands today for India shall turn out to be a nightmare if Human 

capital of India is not harnessed sensitively. This research paper 

elucidates and finds out as to how phenomenon of inclusive 

growth and demographic dividend of India are complementary to 

each other. 

 

 

    Index Terms- Inclusive growth, Human capital, social capital, 

Knowledge economy, Industry-Academia interaction 

 

I. INTRODUCTION 

oday India is ambitiously aiming at inclusive growth. The 

compulsive reason behind this obsession for inclusive 

growth is that the economic policy measures of successive 

governments have widened the gap between the rich and the poor 

even though they may have been successful in redistribution of 

Income. The ‘inclusive growth’ as a strategy of economic 

development received attention owing to a rising concern that the 

fruits of economic growth have not been equitably shared. 

Growth is inclusive when it creates economic opportunities 

ensuring equal access to them.  

       Apart from addressing the issue of inequality, the inclusive 

growth may also make the poverty reduction efforts more 

effective by explicitly creating productive economic 

opportunities for the poor and vulnerable sections of the society. 

But what is the strategic advantage India enjoys in terms of its 

demographic potential? Simply put, India has a relatively higher 

proportion of a youthful population than the developed 

economies such as Korea, Japan and Europe.  

       Experts estimate the size of India's workforce population 

will swell to 95 crore in 2026. Additionally, by 2020, the average 

Indian will be only 29 years old, compared to 37 years in China 

and US; 45 years in West Europe; and 48 years in Japan. In 

effect, in eight years, workers elsewhere would have crossed the 

prime of their working lives, inching towards retirement— a 

demographic handicap. 

       Then the question arises as to who will write India’s success 

story in stimulating inclusive growth. The answer to this crucial 

question lies in the young population of India.One phrase that is 

spreading the vibes of optimism in India and even across the 

world is "India's demographic dividend." The demographic 

dividend, put simply, is that more than half of India's population 

is under the age of 25. The next few decades will see this age 

group become productive agents of an economy. 

       Such optimism needs to be cautiously tackled. The canvass 

of more than half of India’s population which is below the age 25 

is quite big and more importantly consists of intellectual 

reservoirs of growing economy. In fact, there is ample evidence 

that in the past, several countries have exploited demographic 

dividends and ensured periods of economic prosperity. But all 

this assumes that the phenomenon of Human resource 

development is well taken care of in India. The basic social and 

educational infrastructure is highly needed to paddle the cause of 

“Inclusive growth” by exploiting “demographic dividend” of 

India. It is easier said than done for it requires immense social 

and intellectual capital. 

       Social capital refers to the institutions, relationships, and 

norms that shape the quality and quantity of a society's social 

interactions. Increasing evidence shows that social cohesion is 

critical for societies to prosper economically and for 

development to be sustainable. Social capital is not just the sum 

of the institutions which underpin a society – it is the glue that 

holds them together. 

       Intellectual capital refers to human capital with intelligence 

and skills. The world needs to realize there's no better place for 

human capital than India and there is no better way to solve 

problems than to invest in this capital. The growth rate of wealth 

in India in recent years has been higher than in China. The secret: 

the ability of India's thought capital, or intellectual capital, to 

unleash human potential resulting in more efficient use of 

physical capital.  

       The economy of 21
st
 century is recognized as knowledge 

economy (K-Economy). In this context harnessing the cutting 

edge knowledge with in India is the need of the hour. Whether in 

manufacturing or mining, building or banking, in today's 

knowledge-based economy, any organization’s competitive 

advantage is ultimately going to come, not from its high-tech 

plant or equipment, but from its people. 

       The ability to develop and utilize technology has always 

been of critical importance, expansion of technological know-

how horizon is a driving force of inclusive growth. Knowledge is 

now both the currency of power and of the marketplace.  

       The contribution of knowledge as a factor of production has 

surpassed that of capital and labour in many industries, and not 

merely in the high-tech sector. Globally, Indians are playing a 

major part in this, but India's role is limited — confined mostly 

to software and (to a lesser extent) pharmaceuticals. 

       Over the next decade, Europe, USA and — unbelievably — 

China too, will face a shortage of working-age population. India, 

in contrast, will have a surplus. One projection indicates a 

surplus of 47 million in India in 2020 and shortages of 17 million 

T 
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in the US, 10 million in China and over 10 million in Europe. 

The deficit of skilled professionals is likely to be even more 

acute. 

        Here then is an extraordinary opportunity: global 

demographics and the domestic pool of knowledge professionals 

together open up unique possibilities for India to become the 

dominant player in the world-wide knowledge economy. 

Research, development, design, testing, and professional services 

can be undertaken in a whole host of areas. What the Indian 

software industry has achieved, with its scorching pace of growth 

and phenomenal brand equity, is only the tip of the iceberg in 

terms of the potential. 

       So far  so good. The concern here is whether the country is 

prepared to provide gainful employment to all its young 

population graduating from schools and colleges. This should be 

a matter of serious contemplation. 

Ironically, after globalization India is witnessing jobless growth. 

In the back drop of this reality the question remains whether 

India can create meaningful job opportunities. If India as a nation 

is not fully prepared to harness her population demographic 

dividend then India’s youth protuberance and their galloping 

aspirations could be a recipe for disaster. 

       Realization of this dream is, however, contingent on a large 

number of factors. Primary amongst these is the need to support, 

strengthen and expand the education system so as to ensure both 

quantity and quality. Access to higher education in India at 

present is very low at 12% whereas in Europe and USA the 

percentage of enrollment is whooping between 57 to 75%. 

Obviously we need to increase the enrollment target up to 

30%,inorder to tap the global economic opportunities offered by 

mechanism of globalization. In India’s case, the traditional and 

massively failed approach is to treat both education and jobs as if 

they were contagious diseases: insulated behind high walls, 

preventing ordinary people from having easy access to them. We 

must have a mechanism in place which allows mass participation 

in economic activities that is the key for inclusive growth. Unless 

the young populace of the country participates meaningfully in 

economic activism and economic expansion, the standard of 

living will fail to improve. The government has failed to deliver 

education and jobs. So after over sixty years of failure, it’s time 

to try a different approach. Liberalize education (and labour) and 

let the solution begin to scale at the same pace as the problem. 

       The economic reforms of the 1990s have unleashed the 

private sector and enabled it to become the engine of change and 

growth. Meaningful public- private participation model at all 

levels of education shows some good signs however much is 

desired to be achieved. 

       Substantial up gradation of the physical and pedagogical 

infrastructure is urgent. This requires better classrooms, 

laboratories and libraries; modern teaching aids, including audio-

visual and computer/Internet facilities; attracting, retaining and 

continuously upgrading the best faculty talent; relevant and 

continually updated curricula. Closer interaction with industry 

and R&D organizations is a necessity for academia. Also, in 

order to attract and retain bright students, there is a need for 

generous and easily available student loans/grants, paid 

internship in industry, and teaching assistantships. These are 

especially necessary for research and professional education, 

with rising costs. 

       For majority part in India robust interaction between 

Industry and academia is either missing or is being treated as 

marketing tool. In developed nations Industry –Academia always 

has a symbiotic relationship. For acquiring real time knowledge, 

education and industrial hub must coexist and cooperate with 

each other on numerous counts. 

       A private-public partnership, both at state and central levels 

would be a good way of moving forward. We have an 

exceptional and unique opportunity to turn what many consider a 

liability — our large population — into our biggest asset. Can we 

mount a National Education Development Program to make 

India the headquarters of the Global Knowledge Bank and the 

intellectual capital of the world?  

       For harnessing the Human resource of India we need to 

make this country an attractive destination for her young 

population. The loss on account of brain drain is known to us. 

The man hours and capital investment goes into making the 

people contributing agents of modern society should reap rich 

advantages to India. The young graduates must be able to find 

meaningful jobs and congenial work culture in India. 

       The challenge before higher education is three pronged. 

Capacity-building to produce college professors; timely 

intervention and mediation to help disadvantaged students gain 

access to education and creation of a sustainable business model 

for academic institutions that also provides affordable education. 

Here economic viability of educational institutes is a matter of 

crux. With entry of private capital in primary and higher 

education there is a mushroom growth of educational institutes in 

India. However in some regions it has disturbed the demand 

supply equation. Supply side has become too strong where as the 

demand scenario is too weak to cope up with growing supply 

position. This adverse demand supply miss match has rendered 

many educational institutions economically unviable hence from 

the radar of such redundant institutions the quality aspect has got 

eclipsed which in the long run may prove to be very detrimental 

for India as such. 

       Therefore we need to have macro and micro economic 

outlook while allowing private capital to take care of India’s 

growing need of education. Our aim is not to deprive the young 

population of technical and professional qualification but the 

equation of economic sustainability of educational institutes and 

their quality aspects  cannot be turned a blind eye to. 

       As of today the techno-managerial and scientific know-how 

of India is too limited. They are undoubtedly the driving forces 

for economic development of any country. Therefore we need to 

perch upon the immediate task of absorbing cutting edge 

knowledge and best of global practices to accelerate the rate of 

inclusive growth. While doing so we must avoid staunch 

following of the west. We have the unique beauty of our own 

culture and mindset. We must assimilate and absorb which is 

suitable and sustainable to us over the long run. Staunch 

following of west and reckless partnership with the foreign 

universities as a means of marketing strategy shall boom rang on 

us dangerously. 

       The issue of “inclusive growth” and “demographic dividend” 

must get addressed side by side. The canvas of education and 

industry must get strengthened hand in hand. Education and 

industry must have a symbiotic existence. The present doom 

scenario of industry starving of quality human resource and 
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quality human resource starving of meaningful employment 

opportunities in Industry must be successfully over come.  
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     Abstract- HR Teams globally are being bugged by high 

attrition rates. Its a mounting challenge with little that hr teams 

can do in order to control it or to reduce its impact, making 

attrition a topic of research for companies that are involved in 

routine talent hunt activities. Careful measures and goal setting is 

required in order to manage attrition. In order to change the 

direction of attrition versus time graphs, not only careful 

observation of potential reasons is necessary but also there is 

essential requirement of an intro-scope mechanism that helps in 

reducing the ill-impacts of employees leaving where it is 

necessary and retain them wherever its possible. 

     The uniqueness of this study is in its approach where it brings 

down the traditional notions that have been wrongly considered 

top reasons for attrition and highly analytical approach of newly 

established causes have been deeply analyzed. It has been 

established that employees start leaving their organisations when 

they are not connected with their work or they feel displaced in 

the whole hierarchy of their work environment. Beyond these, 

there are traditional factors that have been considerably 

contributing to attrition still in place like higher salaries, better 

located workplaces and people skills of the supervisors. 

The causes have been discussed in detail along with their 

connection with the tenure of an employee in a particular 

organisation. A careful observation has been that employees have 

been staying with organisations in patterned structures which 

yields important information about their behavior. This has been 

connected with the reasons of employees feeling in-secured 

about their personal growth and being bothered more about the 

same rather than the work and hence planning to leave the 

organisation. There is a clear demarcation of  traditional ways of 

handling issues related with attrition and the real causes of 

attrition. Whereas most companies have established policies and 

procedures in order to change the ever rising attrition graph' 

direction, this study challenges these traditionally established 

methods by clearly establishing that there is need to change the 

traditional understanding of these factors and the analysis of the 

same into a more clearly and openly understandable perspective. 

Where the later part of text establishes the clear need for 

employees to feel free about the expression of their experiences 

and this should not typically affect their feedback as most 

companies are running a background verification for newly hired 

employees and many a times employees stay worried about the 

same and hence usually want to avoid any such trouble so they 

do not share the typically true feedback while leaving. 

     Innovative approaches have been defined and put into practice 

through this research that include validating the data provided by 

an employee that is leaving an organisation because it has been 

observed the most employees do not share the real reasons of 

their leaving an organisation. There has to be a free environment 

in order to receive honest feedback. Further, more precise 

description of one's work has to be established and explained in 

the employee induction and if required, there can be regular 

induction programs planned for employees of higher 

significance, this eventually makes them feel more connected 

and the roles and objectives of the employees will be clear to 

them at all times. It has been commonly seen that companies 

have been conducted monthly or quarterly meetings or sessions 

with employees, but those meetings mostly share the objectives, 

goals and visions of the organisation, and not the significance of 

an employee in achievement of the same application. 

 

     Index Terms- Attrition, causes, measures, employee 

satisfaction, attrition departments. 

I. INTRODUCTION 

N today's rapidly changing and developing business world, 

business had become directly dependent on people and this 

makes these people involved in business at different levels of 

organisational structure critical for business. No organisation 

wants its business to downsize eventually making the employees 

all the more critical assets for the organisations. This is why HR 

managers worldwide are facing challenges in strategically bring 

to lower quarters high attrition rates and some of the rapidly 

developing economies like India sees highest attrition rates in 

their core IT and ITeS Sectors as the biggest challenge that is 

affecting businesses and hence overall growth of the nation. 

A study India Attrition Survey 2008 was conducted by 

Assesspeople in Indian IT and ITeS industry in which the 

relationship between push and pull factors and the imbalance in 

these  two factors was targeted and established and the results 

were alarming. It was noticed that where compensation was 

listed to be fifth relevant factor on the push list, it was listed to be 

number one factor on the pull list. Similarly other factors were 

analyzed and researched in detail. This article also entails from 

the same study and tries to dig deeper into the woos of the HR 

Managers of Indian IT Industries that have been witnessing 

attrition rates as high as 23% in FY 2011 (Study conducted by 

MyHiringClub.com) which is highest among all sets of 

industries. According to experts, the attrition rate for Indian Inc. 

in June '12 quarter is set to touch as high as 33% which is 9-10% 

more than the previous quarter (Jan '12 – Mar '12) when average 

attrition rate was 27%. 

     Also, Retention and Employee Attrition has been listed as the 

most challenging tasks by most HR Managers as compared 

against strategic policy management and hiring. The top reason 

for an employee leaving an organisation  has  been traditionally 

I 
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identified (63% of the respondents) as a higher salary. Beside 

higher salaries, role of immediate supervisor, concerns about 

individual's career are usually other top of the list reasons. While 

latest researchers(Parker, 11) have established that these reasons 

are significant in specific regions only. For example, the research 

done by Dr. Parker in this context came up with alarmingly 

different set of results, where an overarching factor was located 

to be employees lacking the feel of connection with the purpose 

of their work and their progress in the same context. This study 

was conducted in South eastern countries. 

As per the results of study conducted in 2011 by a reputed HR 

firm (MyHiringClub.com- An Asian and Gulf/Middle East 

recruitment tendering platform), employees with up to 5 years of 

experience had the highest rate of attrition (39%) while 

employees with higher experience ranging from 5-10 years were 

less vulnerable (27%), employees with 10-15 years of experience 

were even less prone (22%). Interestingly, employees with 

experience more than 15 years were the least vulnerable and had 

a very low attrition rate of just 15%. 

Even though the issue is clear and widely observed, the solution 

is far from reality. The need of the hour is to focus on business as 

the entire world is hooked to India as the growing economy and 

hence strategies need to be developed in order to deal with these 

challenging high attrition rates. The issue can be bifurcated into 

two aligned parallels – Retention and Employee Attrition. This 

conceptual study will dig deep into the issue considering 

retention and employee attrition as two parallels and factors 

going green with them, affect of the same and towards the end of 

the text discuss the list of strategies that can be used at different 

levels of organisational hierarchy to address this issue with grace, 

as eradication is definitely a distant dream. 

Attrition more or less had been an overlooked issue in times 

when global economies were facing potential threats and South 

Asian employee grade was fighting it out to survive the bad 

times. As the economies started recovering from the ocean of 

recession, attrition rates started to rise as well. So, if put in other 

words, is it a corporate behavior that if an organisation does not 

guarantee an employee a safe job, the employees also earns a 

right to act the same way? Lets start drilling down this issue by a 

simple question : How many employees plan to quit a job just 

because they do not feel safe in their current jobs? 67% of the 

respondents are of the view that is a favorable answer to this 

question. This shows that the need of the hour is not just to make 

money, but also to ensure that the contribution of employees is 

well placed and managed in a way that the connection is strong 

and is valued. Attrition (usually through normal retirement or 

through resignations) has been  traditionally discussed as one of 

the potential challenge areas in the field of Knowledge 

Management, because although a  vacant position might be filled 

in easily, but void in the knowledge gap is not. This comes from 

the concept of a potentially challenging economy where all-size-

fits-all phenomenon is no longer working, and a vacant position 

by attrition is basically a gap of knowledge-base, and this 

vacancy in knowledge base cannot be filled in by just any 

newperson. This is precisely what is referred to as tacit 

knowledge, which most organisations today are grappling to 

capture and retain. This very nearly pertains to what AQPC 

referred to as the Cultural and Historical knowledge, in addition 

to the Individual or Proprietary knowledge that goes off without 

being codified and migratory, and therefore is never assimilated 

in the organisation as invisible knowledge. 

II. CAUSES 

Invisibility of one's purpose of work: Most of the times one 

would find monetary considerations to be the top reason for an 

employee leaving an organisation and joining another 

organisation in published material, whereas recent research has 

established that one of the top reasons of employees leaving an 

organisation is that they are not clear about the purpose of their 

work and hence they perform their work only for the sake of their 

job and not for the sake of their own growth. It has been 

established that employees that understand and connect with the 

reason of their work are more motivated and are successful in 

their respective roles. HR Manager of a reputed IT company 

while sharing his experiences said that an employee was given 

the charge of a department where the employee had no previous 

functional experience in that domain. The HR Manager said that 

this was based on the capabilities and the understanding of one's 

purpose of the work. As the person was clear about his objectives 

and the significance of the role he was going to perform, this 

exceptional decision was taken. This was primarily linked with 

the purpose of one's being in a particular role. People who 

understand their purpose of work and connect with their 

particular roles in an organisation, have been observed as more 

successful and resulting. 

Uncertainty of career growth path: The reason that appears later 

in the list of top causes of high attrition rates has been identified 

as employees being more and more conscious about the growth 

of their careers. Most corporates have started implementing 

policies for the enhancement of careers of their employees, but 

the policies most of the times are so restricted and so restrained 

that employees are unable to fetch the mentioned benefits of 

these policies directly. So, companies offering lucrative salary 

hikes and direct benefits are more suitable to employees seeking 

direct growth in their careers. Employees being more and more 

oriented towards their growth are posing a potential challenge to 

the HR Teams globally in order to contain their employees by 

implementing change policies and policies for employee 

retention. Most companies lack policies that connect the 

employees with senior management in the organisational 

structure and this also makes employees more vulnerable. 

Although changes in the structure of organisations during the last 

decades are diverse and difficult to summarize by a few key 

concepts, there has emerged an agreement that employee 

involvement is an important measures in modern personnel 

management (Delery and Doty 1996), (Appelbaum et al. 2000), 

(Godard 2004). Addison et al. (2000) shows that establishments 

of different sizes might be affected differently by employee 

involvement. Typical measures to make employees clear about 

the growth path are involvement in the larger picture than in only 

teamwork, lean management, and reduced hierarchic levels 

(Godard 2004). 

Lack of connection: Traditionally the task at hand of most HR 

managers have been considered as hiring and firing, but the right 

time to bust these kind of myths has finally arrived when the 

most trivial tasks including understanding and coping up with the 

psych of most employees has been attributed to the HR vertical 

as well. From hiring to induction, from allotting an employee 
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with a team to managing their day to day issues and resolving 

them has been all taken care of by HR managers. Now, that 

attrition is becoming a routine worry, HR managers have to 

further drill down and keep the employees connected with the 

company and also with their work. This has been identified as yet 

another cause of high attrition rates across IT-ITeS companies. 

An employee feels left out when they are not directly involved 

and are mostly informed about the latest happenings at the 

company through news or other media. This leaves them 

disconnected with the company. Employees leave disconnected 

when they are just a part of the ladder and they don’t even realize 

which level they are completing in that ladder. HR managers 

mostly face challenges when employees come across with 

challenges pertaining to their job profiles. Detailed understanding 

of the broader picture is necessary for most employees. They 

need to understand their specific role in the overall development 

of an organisation. This makes them feel more connected and 

more involved eventually bringing down the grievances in terms 

of lack of involvement. Another advantage of this is employee 

engagement which is a 21
st
 century phenomenon and most 

researchers have been engaged in typically defining and 

observing it by implementing it in a number of workplaces. The 

results so far have been great. To be precise, the more an 

employee is connected to one's work, the more actively and more 

sincerely does one work. 

Better pays: Attrition is a direct response to a number of factors 

that have been traditionally classified as Internal (to the 

push/current employer) and External (with reference to outer 

industry standards or to pull employer). The top cause has been 

identified as monetary considerations. IT industry worldwide is 

facing a continuous thirst for talent and this makes it challenging 

for HR teams globally to retain employees. Most sought out 

cause of an employee leaving an organisation has been cited as 

an offer where they have been offered a higher salary. Also, in 

today's challenging world every employee wants to leverage their 

experience and needs a better pay. 

Behavior of immediate supervisor: 33% of the respondents in a 

research conducted by NASSCOM Mckinsey in 2010-2011 

enlists unacceptable behavior of immediate supervisor as a top 

reason for their leaving an organisation, which is a noticeable 

amount of respondents. It has been widely observed that most 

people working in IT environment understand their 

responsibilities and are dedicated to them, but in order to produce 

results they need a free environment whereas most supervisors of 

this category create a suffocating environment for them and they 

are unable to cope with this kind of environment. There are some 

who enlist gender related issues to be a contributor to this factor 

although the reason cannot be generalized to a specific gender 

and is most commonly observed in all genders equally. 

A lot has been researched and attributed till date about causes of 

attrition, but nothing can be generalized. If there is a need, there 

is a need to control it and in order to control it, it is very 

important to make employees feel comfortable and safe in their 

roles and jobs. Most important is to appreciate the employees to 

speak up openly, work in freedom, make them more accountable, 

make them feel secured in their jobs and by initiating a process 

of open environment where all are equal in terms of benefits and 

accountability. Most companies fail to achieve this and hence 

have higher rates of attrition. In the res part of this text, measures 

to control attrition have been discussed. These are some 

measures that have been constantly ignored as the entire focus 

has been in location the reasons for attrition rather than spending 

a decent amount of effort in establishing its relationship with was 

to control attrition and merging both together in order to reduce 

it. 

III. MEASURES TO CONTROL ATTRITION 

Lukas Dockal of Czech IT recruitment firm Advanced Search 

Technology told me about their loyalty study and the results were 

quite interesting. Over 50 percent of the software developers 

remained on the job for 4 years, although by the year 5 the 

number goes down to 37 percent. It is probably normal, that after 

4 years, programmers look for new challenge – at least a mini 

survey conducted at LinkedIn Q&A board about the average 

longevity of an employee confirms that 4 years is typical. 

Despite recruiters’ concern about new hires leaving during the 

trial period, the study shows that only 5 percent leave on average 

and over 70 percent stay with that employer for at least a year. 

This figures, which may demonstrate how well Advanced Search 

Technology is doing, are also useful to further fine-tune a 

business case taking into account additional costs to replace 

those who leave. As for the reasons, alas the most common being 

money and satisfaction with their job. So an employer calculates 

cost of attrition (recruiter’s fees and training cost) and chooses to 

offer annual bonuses instead, the attrition rate is likely to go 

down. The remaining part of the article discusses in detail the 

important measures to control attrition at organisational level. 

Authentication of attrition data: In the most likely events, 

employees cannot be expected to share the exact or real reason of 

leaving an organisation, which furthers makes it difficult to 

contain attrition as alteration of policies or procedures would 

have no effect unless it is driven by facts. Exit interviews are 

rhetoric than reality, there has to be some more measures that 

assist leaving employees in a comfortable exit and that saves the 

organisational loss in future. If this data is to be believed, it has 

to be well validated. In order to make this data calculate, it can 

be anonymously put across to the team members from where a 

member is leaving and their feedback can genuinely be counted. 

Further, most HR have been getting this data filled in just for the 

sake of a process and hence it is absolutely useless. HR should 

adopt measures to validate this data where employees leaving an 

organisation share their experiences and perhaps reasons of 

leaving their current jobs. 

     More precise employee inductions: As we cast the most 

important reason of employees leaving their current jobs to be a 

missing purpose, a challenging task is to make them see the 

bigger picture and explain how they fit in for a particular role and 

how important is their contribution to the entire cause of 

organisation. A survey conducted by a top end surveying 

company in south east Asia brings to light the fact that most 

employees do not feel interested in an induction session as it 

does not talk about the role of the employee in the organisation 

but is all about the organisation and its key operations. These 

things can be discussed but the role of individuals is also to be 

discussed precisely. This makes the newly hired feel more 

connected and this can be a repeated process as well, wherein 

employees are repeatedly exposed to their respective roles and 

their individual importance. 
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     Formal and informal information exchange: Another type 

of disconnection that has been widely seen and observed in 

organisations affected by attrition is that employees are unaware 

of the details of information that is not necessarily confidential. 

The employees need to be kept connected with information or 

details that are not confidential subjects of matter for the 

organisation. This keeps a balance in the relationship and 

employees who get to know about company policies and other 

relevant details like revenue details, etc from newspapers are 

largely dissatisfied with the same. Team Leaders or Managers 

can manage this very easily by organizing regular small and 

friendly talks with team members individually, can even be 

discussed over an unplanned break for coffee. This keeps 

employees connected and the leaders of managers are also aware 

of what exactly is going on in their teams. 

     Pull back interactions: Employees must be retained but to 

what extent can organisations expand the scope of their policies 

in order to do that is the question. A free and honest interaction 

once an employee has submitted the resignation must be 

organized and the name must not be an exit interview. The idea 

is always to hold onto them not throw them out. Most employees 

have been observed considering exit interviews as negative term 

and hence also they are not bothered about the same. In pretext, 

we have already noticed that these interactions have to be really 

validated as the results of this are valuable in a number of ways. 

Pull back interaction is a method through which an employee 

who wishes to leave is encouraged to share the issues and 

challenges faced and to express the exact reason of them leaving. 

Also, based on the experience in a profile and other factors, HR 

managers can decide whether they want to hold an employee 

back or not. This may be a crucial decision as sometimes, 

employees do value their relationship with the organisation but 

unfortunately are unable to bring the change they want to feel in 

the organisational structure or work culture. To reap the 

maximum benefit out of these interactions, the entire set of 

reasons and issues must be kept highly confidential and in case 

HR department fails to retain an employee, the feedback received 

from the leaving employee should be used in making the 

workplace better for the remaining employees. 

     Department of attrition: A new approach towards working 

out these high attrition rates can be to take this burden off the 

shoulders of already bugged HR departments and define a new 

department to deal with it. As mostly sought out that HR 

professionals are usually equipped with mostly people skills 

along with a major emphasis on business oriented principles and 

procedures, whereas the need for control measures of attrition is 

altogether different. The most important characteristic that has 

been found missing in most organisations losing employees is an 

emotional connection. This emotional connection could not be 

directly correlated with HR professionals rather professionals 

with appropriate skills need to be included in the chain. Some 

companies have already started hiring similar individuals in their 

HR teams, but a distinction of department would further clear the 

sky and a separate department with specific roles and 

responsibilities would be easy to observe and evaluate. 

 

 

IV. CONCLUSION 

     A predictive and workable analysis entails creating 

multidisciplinary regression model and good data access and a 

skilled analyst to understand it. Deliberate discussions, detailed 

and in-depth analysis of data and feedback from multiple 

channels put together can bring a change in the direction of 

attrition graphs, but there is no denying that it is a challenging 

task and the road ahead is full of innovative strategies that have 

to be put together in order to deal with the same. There is need 

for organisations to start understanding employees in a better 

way and to create a more reliable and concrete relationship with 

their employees. The golden objective of achieving remarkably 

low attrition rates is possible, only few factors are to be taken 

care of and have to be dealt with somewhat emotional attitude.  

This certainly is an ambitious and rewarding endeavor  for any 

organisation, but the strategies that flow from these analyzes 

often yield insights into your base capabilities that can 

dramatically transform entire attrition chaos if implemented in 

proper way. 
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    Abstract- Low values of viscosity and shear stress of fly ash 

slurry demands less pumping power in thermal power plants. In 

this work rheological behavior of fly ash slurry is studied. Study 

indicates that, additives of different nature (cationic, anionic and 

non-ionic polymer) help reduce viscosity and shear stress of 

slurry. Effect of 3 concentrations of additives (0.5%, 1% and 

1.5% by weight) on viscosity of 40% fly ash slurry was studied. 

Viscosity index ‘n’ in each case was calculated using Oswald de 

Waele rheological model. Comparison is done between 3 

additives in terms of effect on drag properties of slurry. Effect on 

pH of slurry with and without additives was studied. 

 

    Index Terms- Additives, drag reduction, fly ash, rheology, 

modeling 

I. INTRODUCTION 

t is a well known fact that small percentage of drag reducing 

additives (cationic, non-ionic and anionic in nature) can help 

reduce viscosity[9,10], surface tension and other properties when 

added to water. Disposal of residual fly ash is one of the major 

problems faced by thermal power plants today [6]; the work 

presented here is an attempt to solve this problem to some extent. 

To transport this fly ash the method involved is hydraulic 

transmission, in which a lean mixture of fly ash and water is 

transported through pipelines to ash ponds, currently 20 to 25% 

of fly ash by weight (Cw) is mixed with water to form slurry for 

transportation in power plants. Although it’s a clean method but 

it requires a large percentage of water, it would be wiser to use 

more percentage of fly ash in slurry. Drag reducing additives [9, 

2] can help reduce the values of viscosity and shear stresses of 

slurry, thus improving flow behavior and creating a good chance 

to increase the percentage of fly ash in slurry. It can save 

valuable water to some extent. Comparing the actual apparent 

viscosity values of slurry with the values calculated using a 

mathematical rheological model gives the idea of good flow 

behavior [4]. There are many rheological models available. The 

applicability of model to particular slurry depends on flow 

behavior of slurry. In this work ‘Oswald de Waele’ rheological 

model is used to calculate apparent viscosity values of slurry 

with and without additives and results are compared with actual 

data. Viscosity index (a parameter which indicates whether flow 

is dilatant, Newtonian or pseudoplastic) ‘n’ is calculated using 

this model. Three different drag reducing additives different in 

respect to the charge on the surface were studied, they are 

Cetylpyridinium Chloride [11] (reffered to as CPC), Triton x-100 

(reffered to as triton) and Sodium Dodecyl sulfate [12] (reffered 

to as SDS). CPC is cationic quaternary ammonium compound 

[11] and solid pale yellow at room temperate. It is used in some 

types of mouthwashes, toothpastes [15], throat sprays etc. It is an 

antiseptic that kills bacteria and other microorganisms. It is also 

used as an ingredient in certain pesticides. Triton x-100 is a non-

ionic surfactant very viscous at room temperature, it has a 

hydrophilic polyethylene oxide group (on average it has 9.5 

ethylene oxide units) and a hydrocarbon hydrophilic group. SDS 

is an organic anionic surfactant derived from coconut and palm 

oils, it is used in many cleaning products [12], and it is an 

organosulfate consisting of a 12-carbon tail attached to a sulfate 

group, giving it the amphiphilic properties required of a 

detergent. 

      Recent studies have indicated that cationic surfactant mostly 

create an effective drag reduction when used in combination with 

organic salts [5, 2, 1, 9]. Here, effect of these additives is studied 

individually without the presence of organic salt. Optimal 

concentration of additive required is estimated by analyzing the 

experimental data. Comparison is made between these 3 

additives in terms of their effectiveness in drag reduction of 

slurry and effect on overall pH of slurry.  

II. EXPERIMENTAL DETAILS (MATERIALS AND 

METHODS) 

A. Fly ash used 

Lignite fly ash similar to class F of ASTM C618 [6] standard was 

collected directly from Guru Nanak Dev thermal plant situated in 

Bhatinda (Punjab). The structure of fly ash particle is shown 

below through SEM microphotograph at 5000 magnification. 

 
Fig. 1: Fly ash at 1000 magnification 

 
Fig. 2: Section of sample selected for EDS 

I 
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Tab. I: EDS analysis of fly ash sample 

Chemical compositon of fly ash sample 

Element Weight

% 

Atomic

% 

Compound

% 

Formula 

C 6.74 10.69 24.69 CO2 

Al 15.96 11.27 30.15 Al2O3 

Si 17.09 11.60 36.57 SiO2 

K 0.90 0.44 1.09 K2O 

Ca 0.35 0.17 0.49 CaO 

Ti 1.39 0.55 2.32 TiO2 

Fe 1.27 0.43 1.64 FeO 

Cu 1.36 0.41 1.70 CuO 

Zn 1.10 0.32 1.37 ZnO 

O 53.84 64.13 - - 

 

B. Additives used 

Cetylpyridinium chloride (Molecular fornula: C21H38CIN.H2O, 

Molar mass: 358.01g mol
-1

, melting point: 80 to 84
0
C), Triton x-

100 (Molecular fornula: C14H22O (C2H4O)9, 99% pure ,density: 

1.07g/cm
3
, boiling point > 2000

0
C), Sodium Dodecyl Sulfate 

(Molecular formula: C12H25OSO3Na, Molar mass: 288.38 g mol
-

1
, density: 1.01 g/cm

3
, melting point 206

0
C). 

 

C. Preparation of fly ash water slurry at fixed concentration 

mixed with additives 

Fly ash concentration was kept constant at 40% by weight and 

additives were added at different dosages of 0.5%, 1% and 1.5% 

of the total solution, to prepare this mixture, 40ml of water was 

taken in 100cm
3
 beaker and 26.666 grams of fly ash was 

weighted on a weighing scale. Additives were weighted based on 

the percentage required and added to mixture of fly ash and 

water, the resulting mixture was mixed throughly on a magnetic 

stirrer, and kept for 10 minutes for the release of entrapped air,  

and again shaked with hand before use. The solution was then 

poured into the cylinder of rheometer and finally attaced to the 

concentric attachment on rheometer to take readings, the 

following table II shows concentration involved in different 

samples prepared. 

 

Tab. II: Slurry composition in grams and % by weight 

Sampl

e no. 

Fly ash (gm) Additive (gm) Water (ml) 

1 26.666 (40% Cw) 0.33 (0.5% Cw) 40 (60% Cw) 

2 26.666 (40% Cw) 0.66 (1% Cw) 40 (60% Cw) 

3 26.666 (40% Cw) 0.99 (1.5% Cw) 40 (60% Cw) 

 

D. Rheometer Specifications 

Rheological properties were calculated on a rheometer (Make: 

Anton Paar, Model: Rheolab QC). It has concentric cylinder 

measuing systems according to ISO 3219 and DIN 53019. Shear 

rate can be varied from 10
-2

 to 4000 1/s. Values of viscosity and 

shear stess were calculated at 20 different shear rates ranging 

from 0s
-1

 to 500s
-1

. The temperature was kept constant 

throughout the measurements. Specifications of the geometery 

used duing experimentation are given below. 

 

 

 

Tab. III: Dimensions of geometery used in rheometer 

Rheolab QC Cup dia. 

Rc (mm) 

Rotor dia. 

Re (mm) 

Rc/Re Measuring 

gap 

SN80717904; 

FW 1.24 

14.461 13.332 1.084 1.129 

 

E. Rheological Model used 

In general, a model is used for non-newtonian fluids which have 

viscosity reltions that are function of shear rate, but not a 

function of time of application of shear[4]. There are many 

rheological models available, the model used here to study the 

flow behaviour of slurry is Oswald de Waele rheological 

model[4,13]. It is a version of general power law model[13], and 

its applicability can be estimated by observing the log-log plot of 

dependent and independent variables which must be 

approximately a straight line, this model is frequently used in 

rheological modelling because of its simplicity and wider 

applicablity[2]. The equations representing this model is: 

τ = K γ n    and η = K γ (n-1) 

taking log on both sides 

ln (τ) = ln(K) + n*ln(γ) (model on log-log plot) 

 

Here, K = consistency coefficient [pa/s], n= viscosity index, τ = 

shear stress [pa], γ = shear rate [1/s], η =  apparent viscosity 

[mpa-s]. 

 

According to this model the value of n determines the flow 

behaviour of slurry as follows 

 n < 1 (Shear thinning fluid or pseudoplastic fluid) 

 n = 1 (Newtonian fluid) 

 n > 1 (Shear thickening fluid or dilatant fluid) 

In this model, K is the value of viscosity at γ =1, in gereral higher 

value of K shows more visous behaviour. 

III. RESULTS AND DISCUSSIONS 

A. Effect of CPC on flow behavior of 40% fly ash slurry 

    Figure 3 compare the viscosity values of slurry with and 

without CPC. Appreciable amount of reduction in viscosity is 

obtained in the shear range of 0 to 260s
-1

. Also in this range the 

effect produced by the 3 different dosages of additives is almost 

the same. At higher shear rates (260s
-1

 to 500s
-1

) there is a 

change in the 

pattern of 

viscosity curve, 

and we can see 

an increase in 

viscosity in this 

range.  This 

increase in 

viscosity at 

higher shear rates 

is associated with 

aggregation of 

micelles induced 

by the high shear 

rate flow [9] 

Fig. 3: Change in viscosity with addition of CPC 
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Tab. IV: Change in viscosity index and consistency coefficient 

with CPC 

Modeling data calculated using ‘Oswald de Waele’ model 

0% CPC 0.5% CPC 1% CPC 1.5% CPC 

n=1.606187 n=2.165245 n=2.201008 n= 2.337201 

ln(K)=-7.30 ln(K)=-10.81 ln(K)=-10.96 ln(K)=-

11.78 

K=0.000672 K=2.01x10
-5 

K=1.72x10
-5

 K=7.58x10
-6 

 

     It can be seen that the process of micelle aggregation started 

at 230s
-1

, which created a bend and disrupted the straight line 

smooth pattern of viscosity increase.  We can at higher shear 

rates; slurry with 0.5% CPC has less viscosity than slurries with 

1% and 1.5% CPC, because higher concentrations of additives 

resulted in generation of more micelles [4, 9] which aggregate 

under higher shear flow. We can see from table IV that dilatant 

behavior is increasing with increase in concentration of CPC. 

From figure 5 we can see the flow behavior of slurry with CPC 

still obeys power law and actual viscosity values can be 

approximated using modeled values. 

 
Fig. 4: 40% fly ash slurry           Fig. 5: slurry with 0.5% CPC     

 

B. Effect of SDS on flow behavior of 40% fly ash slurry 

    SDS is anionic in nature with long hydrophobic tail. From 

figure 6, viscosity of slurry decreases with increase in the dosage 

of SDS. The phenomenon of aggregation of micelles at higher 

shear rates (more than 269s
-1

) is observed. Results obtained from 

1.5% of SDS are better as compared to 0.5% and 1% of SDS. 

The use of high dosage of SDS is also economical, as it is 

derived from inexpensive coconut and palm oil and hence has its 

cheap 

manufacturing 

cost. The anionic 

head of SDS acts 

on the surface of 

fly ash particle, 

the hydrophobic 

tail creates 

hydrophobic 

repulsion between 

these particles 

preventing 

sedimentation and 

aggregation. 

 

Fig. 6: Change in viscosity with addition of SDS 

Tab. V: Change in viscosity index and consistency coefficient 

with SDS 

Modeling data calculated using ‘Oswald de Waele’ model 

0% SDS 0.5% SDS 1% SDS 1.5% SDS 

n=1.606187 n=2.029817 n=1.968560 n= 2.357599 

ln(K)=-7.30 ln(K)=-9.97 ln(K)=-9.63 ln(K)=-

11.92 

K=0.000672 K=4.64x10
-5 

K=6.65x10
-5

 K=6.62x10
-6 

With SDS viscosity index of slurry increased, overall dilatant 

behavior is maintained around n=2 with appreciable decrease in 

viscosity and shear stress even at low dosage of SDS. 

Fig. 7: Slurry with 0.5% SDS      Fig. 8: slurry with 1.5% SDS 

We can see from figure 7 and 8 that at as the dosage of SDS is 

increased, although viscosity is decreased, but flow behaviour is 

not as smooth as it was at low concentrations of SDS. 

C. Effect of Triton x-100 on flow behaviour of 40% fly ash 

slurry 

    Studies indicate that polymer additives like Triton help in 

reduction of wall friction[17]. Polymer additives when dissolved 

in solvent, the polymer chains adopt various forms of shapes 

such as random coil, an extended configuration or a helix[16]. 

The polymeric chains can expand leading to significant increase 

in vicosity of solution. At high shear rates (300s
-1

 to 500s
-1

) 

stretching of polymer chain increases effective viscosity in the 

buffer layer of 

turbulent flow by 

increasing 

elongational 

viscosity[18]. This 

increase in viscosity 

at buffer layer results 

in reduction of wall 

friction[17]. 

Although vicosity is 

increased, but flow 

behaviour is 

improved with 

additon of triton x-

100. 

 

 

Fig. 9: Change in viscosity with addition of Triton x-100 
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Tab. VI: Change in viscosity index and consistency coefficicent 

with Triton x-100 

Modeling data calculated using ‘Oswald de Waele’ model 

0% Triton 0.5% Triton 1% Triton 1.5% Triton 

n=1.606187 n=1.785695 n=1.798672 n= 1.965052 

ln(K)= -7.30 ln(K)= -8.32 ln(K)= -8.40 ln(K)= -9.30 

K=0.000672 K=0.000243
 

K=0.000225 K=9.09x10
-5 

 

Figure 10 and 11 shows the smooth flow behaviour of slurry  

obtained at higher concentrations of Triton x-100. With slurries 

containing triton  the model is giving accurate values of apparent 

viscosities even at low shear rates such ash 50s
-1

 as shown below. 

Fig. 10: slurry at 1% triton         Fig. 11: slurry at 1.5% triton 

D. Effect of CPC, SDS and Triton x-100 on pH of fly ash slurry 

   pH of slurry affects the fertility of soil, accidic slurries can 

make the soil inferterile. pH analysis of slurries containing 

different dosages of additives indicate that, in all the 3 cases pH 

is alkaline. There is very little increase in pH with additon of 

1.5% CPC as shown in figure 12. We can see that increase in pH 

of slurry with additon of 1.5% SDS is much more than that of 

CPC. Triton x-100 lies in the middle as shown below. 

Fig. 12: Change in pH of 40% fly ash slurry with addition of 

CPC, SDS and Triton x-100 

IV. CONCLUSION 

Cleary additives play a crucial role in reducing drag properties 

of fly ash slurry. In spite of their nature (cationic or anionic), 

CPC and SDS help reduce viscosity of slurry. Non-ionic polymer 

additives like Triton x-100 help improve flow behavior and 

reduce wall friction. At lower shear rates (25s
-1

 to 300s
-1

) CPC 

and SDS help reduce viscosity and shear stress to an appreciable 

extent. Power law model such as Oswald de Waele rheological 

model is an excellent tool to study the smooth flow behaviors of 

fly ash slurries; the model is applicable even after addition of 

additives and gives approximately the values of apparent 

viscosity at any shear rate. 0.5% of CPC is the optimal 

concentration both at low and high shear rates. Slurry mixed with 

1.5% of SDS showed better results than slurries containing 0.5% 

or 1% of SDS. Overall dilatant behavior has increased after 

addition of additives. pH results showed that in the case of all the 

3 additives slurry is alkaline and not acidic in nature, acidic 

slurries are known to effect fertility of soil and slow down the 

microbial activity in soil. It can be seen that the property of ionic 

additives to form charged complexes [2] with fly ash particles 

help improvise the smooth flow behavior of slurry and reduce the 

effect of drag properties. 
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    Abstract- The interactions of transition metals cobalt(II) and 

nickel(II) ions with the amino acids L-threonine(L-thr), L-

proline(L-pro) and L-lysine(L-lys) in aqueous solution have been 

studied by using visible spectroscopic method. On addition of 

amino acids to the aqueous solution of the metal ions, a change 

in the visible spectra is observed due to the replacement of the 

water molecules from the coordination sphere of the aquo-

complex [M(H2O)6]
2+

 by the amino acid molecules. 

 

          [M(H2O)6]
2+

+ L =  [M(H2O)5L]
2+

 + H2O 

 

(where M = Co(II) and Ni(II); L = L-thr, L-pro and L-lys). The 

equilibrium constants and the change of Gibbs free energy ∆G
o
 

of the water exchange process at room temperature have been 

determined. For Ni(II)-H2O-amino acid systems the equilibrium 

constants have been determined for five variable temperatures 

(318-298 K) and the corresponding thermodynamic parameters 

∆G
o
,  ∆H

o
 and ∆S

o
 have been calculated.  

 

    Index Terms- Visible spectrophotometry, cobalt(II), amino 

acids, equilibrium constant, thermodynamic parameters. 

 

I. INTRODUCTION 

mino acids are the chemical units of proteins, which 

construct the structure for all living organism [1] and 

essential for variouus biochemical processes that support the 

maintaining of life in the individuals [2,3]. They are good 

chelating agents [4] and can coordinate to transition metals 

through their amino or carboxylic groups [1,5]. During the last 

few decades the complexation of transition metal ions with 

amino acids have been studied [6,7,8,9]. The amino acid-

metallic ion interactions are found to be responsible for 

enzymatic activity and stability of protein structures [10,11,12]. 
The metal-amino acid complexation is important field of study as 

they can be used as representative model systems to understand 

the metal-protein interaction in biological systems. Moreover the 

study of thermodynamic parameters will help to investigate the 

driving forces that lead to the formation of metal-amino acid 

complexes in biological systems. The anticancer, antibacterial 

and antifungal effects of Cobalt(III) complexes with amino acid 

are well proved [13]. Cobalt is an essential trace element in 

animal nutrition and in the form of vitamin B12 it is essential for 

human health as it stimulates the production of red blood cells. 

For the treatment of pernicious anaemia a small amount of cobalt 

is invaluable. It associates with important synthetic reactions in 

the metabolic process [14, 15]. Nickel is also essential for 

healthy life of animal. It associated with several enzymes [16]. 
Nickel is play a role in physiological processes as a co-

factor in the absorption of iron from the intestine [17]. Any 

change in its concentration leads to metabolic disorder [18]. With 

the discovery of biological importance of cobalt and nickel, it is 

important to study its complexation with amino acids in order to 

understand more about functions of their complexes. 
    In the present work the interaction of L-thr, L-pro and L-lys 

with Co(II) and Ni(II) ions in the aqueous solution have been 

studied spectrophotometrically and some thermodynamic 

parameters are reported.  

 

   

                             

                       Figure 1: Used amino acides   

 

II. MATERIALS AND METHODS  

    The salts CoCl2.6H2O and NiCl2.6H2O used in this study were 

of AR grade which were purchased from E.Merck. The amino 

acids L-lysine, L-threonine and L-proline were purchased from 

Loba Chemie which were used as received. The metal and amino 

acid solutions were prepared just before each measurement by 

direct dissolution salts and amino acids in doubly distilled water. 

The concentration of the amino acids in the sample solutions 

were kept as low as possible. 
   The visible spectra were recorded in aqueous solution by using 

1 cm
3
 quartz cell in the range 800-360 nm on Shimadzu UV-240 

spectrometer. The variable temperature (318-298 K) experiments 

were performed by using temperature regulated cell holder. The 

pH of the solutions was measured by using Elico Li-120 pH 

meter. 

A 
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   The replacement process for Co(II)-L-lysine system can be  

represented on the basis of the report that only one water 

molecule has been replaced by the amino acid ligand from the 

coordination sphere of the metal ion [19]. 

 

[Co(H2O)6]
2+

 + L-pro =  [Co(H2O)5(L-pro)]
2+

 + H2O 

                      

   The equilibrium constants for the replacement process have 

been evaluated by Srivastava and Newman’s
 
linearised equation 

[20]. 

    

          
  o1f

f2

o1o εε

1

LK

OH

εε

1

εε

1








   -------(1) 

 

where ε is the apparent extinction coefficient of the sample 

solution; εo and ε1 are those of [Co(H2O)6]
2+

 and [Ni(H2O)6]
2+

  

respectively. [H2O]f and [L]f are the concentration of free solvent 

and free amino acid. A plot of 
 
 fL

fOH
against 

εε

1 2

o


gives a 

straight line of slope 
)Kε-(ε

1

O1

 and intercept

01
εε

1


. The 

equilibrium constants K for the metal-amino acid systems have 

been calculated putting the values of the slopes and intercepts in 

equation (1). 

   The thermodynamic parameters have been calculated by using 

the following equations. 

 

∆G
o
 = -2.303RT log K = ∆H

o
 –T.∆S

o
                                                                                           

 
2.303R

ΔS

2.303RT

ΔH
logK

oo


 

        ∆S
o
  = (∆H

o
 – ∆G

o
) / T   ----------(2) 

    

   Where ∆G
o 

is the Gibbs free energy change, ∆H
o
 is the change 

of enthalpy and ∆S
o
 is the change of entropy. ∆H

o
 were 

calculated from the slope(-∆H
o
/2.303R) of the straight line found 

from the plot of  log K against 1/T. The standard entropy change, 

∆S
o
 of the replacement process can be calculated by using 

equation (2). 

III. RESULTS AND DISCUSSION 

    The absorption peak for [Co(H2O)6]
2+

 ion has been observed at 

502 nm. The spectra of [Ni(H2O)6]
2+

 ion shows three peaks at 

392 nm, 656 nm and 736 nm respectively. The equilibrium 

constants for Ni(II) ions have been determined with respect to the 

sharper peak at 392 nm. The peaks of Ni(II) shifted towards blue 

to ~385 nm on addition of amino acids to their aquo-complexes. 

   The both amino acids L-threonine and L-lysine are tridentate 

with the three coordination sites –COOH, –NH2, –OH and 

COOH, –NH2 –NH2 respectively while L-proline has two viz., –

COOH, –NH–. In aqueous solution Co(II) and Ni(II) ions exist as 

octahedral [M (H2O)6]
2+

 [21] aquo ions. When amino acid is 

added to the aquo ion, replacement of water molecules by amino 

acids occur from the coordination sphere of the metal ions. The 

coordination mode of amino acids to the metal center depends on 

the pH of the solution. In solution amino acids exist as zwitter 

ion predominantly at pH ≤ 7 [22,23] and the amino acids behave 

as monodentate ligand coordination of the amino acids to the 

metal centre occurs through the oxygen atom of its carboxylate 

group. When the pH of the solution is 12, both the nitrogen and 

oxygen atoms take part in coordination with the metal ions [24]. 

The equilibrium constants for Co(II) and Ni(II) ions complexes 

with the L-threonine, L-proline(L-pro) and L-lysine(L-lys) are 

listed below (Table 1). 

 

Table 1: The equilibrium constants and ∆G
o
 at 25

o
C 

 

 

 

 

 

 

 

 

 

 

 

     The equilibrium constants for Co(II)-amino acid complexes 

are lower than the Ni(II)-amino acid complexes which reflects 

the good agreement of the results of Irving-Willium order [25]. 

For both the metals-amino acid complexes the equilibrium 

constants for the amino acids is of the order L-pro > L-thr > L-

lys. The lower value of equilibrium constants of Co(II) and Ni(II) 

complexes of L-threonine and L-lysine than L-proline complexes 

is due to the presence of bulky substituent into the ligand 

molecules [26]. The lowest value of equilibrium constants for L-

lysine is due to the formation of sterically hindered eight 

membered ring [27] as it bearing another –NH2 group in its 

structure  which make the sample solution more basic lead to the 

formatin of the big ring which causing lower stability in the 

complex. The higher stability of the complex of L-threonine over 

L-lysine can be attribute to the intramolecular hydrogen bonding 

in threonine complex that forms due to the presence of polar –

NH and –OH  groups [28,29,30]. The negative value of ∆G
o
 of 

all the complexes indicates the spontaneity of the reactions and 

the most stable complex having hight -∆G
o
 value. 

   The equilibrium constants for Ni(II)-amino acid complexes at 

temperature range 318 K-298 K are given bellow (Table 2). With 

the increase of temperature, the equilibrium constants for the 

Ni(II)-amino acid system decreases (Figure 2) which may be 

attributed to the exothermic nature of the reaction. 

 

 

 

 

 

 

 

 

 

 

 

 

Metal 

ions 
Amino acids 

pH 
Log K 

-∆G
o
  

kJmol
-1 

 

Ni(II) 

L-pro 

L-thr    

L-lys 

5.19 

5.67 

5.97 

3.245 

3.186 
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            Figure 2: Variation of log K with temperature T  

  

 

Table 2:  

Thermodynamic parameters for Ni-amino acid-H2O systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IV.  CONCLUSION 

 

The interactions of cobalt(II) and nickel(II) ions with the 

amino acids L-threonine, L-proline and L-lysine in aqueous 

solution have been studied by visible spectroscopic method. The 

equilibrium constants for Ni(II)-amino acid complexes are found 

to be higher than the Co(II)-amino acid complexes. The 

equilibrium constants for the amino acids follow the fellowing  

order L-pro > L-thr > L-lys. Different thermodynamic parameters 

have been calculated. Stability of the metal-amino acid 

complexes have been compared. 
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Abstract- When illustratively went through the NE rainfall 

pattern of southern peninsular India enclosed within latitudes of 

8˚N and 13˚N, longitudes 75˚E and 82˚E for last 5 decades 

demonstrated no long term trend in it. At the same time there is a 

prominent inter-annual variation in the seasonal mean rainfall as 

well as its sub seasonal distribution, which cannot be correlated 

to anything in a simple style. Effort is done to decode the length 

of different spells of precipitation found within the season and 

attention is given to individual years that displayed similar sub 

seasonal distribution. Thus it became necessary to consider 

various forcing factors of inter-annual variability such as ENSO, 

IOD which drive the variability of Boreal Fall Monsoon 

precipitation over southern peninsular India to unravel the 

mystery behind different oscillations. The evolution of MISOs in 

the equatorial region of Boreal Summer Season and its passage 

across the SP towards north and its potential to modify the intra-

seasonal variability of Boreal Summer Monsoon is widely 

discussed in many of the earlier studies. The capacity of the 

Madden Julian Oscillation to drive Ocean Atmosphere coupled 

dynamic processes in tropics during Boreal Winter is also well 

documented. The Boreal fall season lies in annual cycle during 

the transition from Boreal Summer to Boreal Winter and where 

the synoptic activities are as strong as the low frequency Intra 

Seasonal Oscillations (ISO). Southern Peninsular India and Sri 

Lanka, which get benefited by Boreal Fall Monsoon are 

positioned in between the two poles of Indian Ocean Dipole 

mode can give its own impact to the year to year variation of the 

rain fall pattern and that is also considered. The part of ocean that 

can impart more sensible changes and can modulate the intra-

seasonal rain variation of SP is located and the possibility as well 

as the potential of that particular area is kept under special 

scrutiny throughout the study.  To get a clear picture of the 

frequently found paces of rain, FFT analysis is carried out for 

strong and weak NE monsoon, positive and negative IOD years, 

El Nino and La Nina years and their composites. Paper agrees to 

an earlier approved fact like IOD can affect intra-seasonal modes 

of variability whereas ENSO can modify long term inter-annual 

changes. Obviously the proximity of IOD to the experimental 

region and the probable lag in executing the effect of ENSO on 

the concerned area can be the reason for it. It invariably points 

out the local and remote effect of the ocean to modify the climate 

outweighing the role of atmosphere in doing the same. 1-5 days 

Synoptic changes, 10-20 days mode oscillations, as well as 20-60 

days low frequent intra seasonal oscillations are found to be 

equally prominent within the season. SST, SLP and wind 

parameters found in and around equatorial Indian Ocean region 

are examined to get a better understanding. Identifying the part 

of ocean that can more creatively and directly influence the 

rainfall pattern is located. The SST of Bay of Bengal and South 

China Sea as well as SLP gradient from Philippines Sea to 

Arabian Sea are nominated as the most important parameters in 

modifying the Boreal Fall Monsoon (BFM) Season of Southern 

Peninsular India (George et al 2011).  

 

Index Terms- North east monsoon, intra-seasonal, oscillation, 

South Asian winter monsoon, long term cycle, ENSO, equatorial 

Indian Ocean, FFT analysis, Indian  Ocean Dipole, SST, Sea 

Level Pressure.  

I. INTRODUCTION 

he enchanting lush green tip of India is very famous for the 

opulence of rain it enjoy during both the phases of Asian 

monsoon the summer south west as well as the winter north east 

phase. The paper concentrate in the retrieving winter phase of 

Indian monsoon occurring during October – December in the 

southern peninsular India enclosed within latitudes of 75°E: 82°E 

and 6°N: 13°N. South Asian Monsoon is really complex and 

versatile. It is Bay of Bengal just adjacent to SP receives 

maximum amount of rain in this planet. Among the countries that 

enjoy South Asian Monsoon the west part of Western Ghats is a 

region that get local maximum amount of monsoon is also 

included in the experimental area. Since the eastern part of 

Western Ghats remain as a rain shadow region during south west 

summer monsoon season it receives rain only during the winter 

phase the north east monsoon time. So in short southern 

peninsular India, as it include places that enjoy both the phases of 

Asian monsoon, the peculiarity of its shape and position, 

exposition to the seas around along with its major oscillations 

altogether, demands key attention in understanding the rainfall 

pattern all over the country  even though it remain as a less 

explored area today. So the very motive of this study is to try to 

decode the types of intra-seasonal variations of boreal season 

rainfall (October-December) occurring in this region and to 

justify the probable reasons leading to it.   

During boreal winter in NH north easterly wind dominates zonal 

wise between west Pacific and Indian Ocean. The heat source 

region of boreal winter is a combination of near equatorial zone 

as well as extra tropical region (Boyle and Chen 1978, Chan and 

Li 2004). Hence the temperature and density stratification of 

higher latitudes imbibe more control on winter monsoon than in 

the summer monsoon. The region between 10°S- 10°N undergo 

maximum wind reversal and the rainfall happen in pace with this 

wind change in this area. The latent heat release from this area 

can be considered as the major planetary heat source that runs the 

global circulation during boreal winter. The convective 

T 
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organization of this region like land ocean stratification weighs 

very important in winter monsoon study of the region. 

 In East Asian monsoon 6-8 day oscillation associated with cold 

air break, 5-8 days peaks in  west of north Pacific region, 10-20 

days quasi weekly oscillation are commonly found. This happens 

mainly due to the blocking of atmospheric circulations in the mid 

latitude by the Ural Mountains where the northerly surges 

originate (Chen 1999). The 30-60 day oscillation of East Asian 

winter monsoon is more related to mid troposphere dynamics. 

Zonal wind of lower troposphere in East Asia and west of north 

Pacific can give good indication to this long term oscillation. 2 

years, 4-7 years, 7-10 years and 20-30 years are the commonly 

found annual cycles of East Asian winter monsoon out of it. 

2year cycle can be due to biennial oscillation and 4-7 year cycle 

is likely to be related to ENSO.   

In Asian monsoon the locality of mean precipitation is 

predetermined by the MISO s and biweekly signals from South 

China Sea coupled with local effect and land atmosphere 

feedback. But of course long term inter-decadal variability is 

well connected to ENSO. The cumulative of frequently seen 

intra-seasonal oscillation of Asian monsoon with 20-80 days 

scale modulate inter annual variation of rain. MISO s 

encompasses all major synoptic activity. The northward 

propagation of MISOs from Indian Ocean carries with it 

tremendous amount of moisture within and give good 

precipitation along Burma mountain range and NE Bay. The 

geographical pattern of the land doesn’t play any crucial role in 

deciding the evolution of MISOs even though it has decisive role 

in seasonal rainfall structure 

The variability of monsoon is mainly associated with the 

northward propagation of ITCZ or cloudy zone along with it 

carry pressure, wind, OLR and SST shifting (Lawrence and 

Webster 2002). MISOs take its shape in the equatorial Indian 

Ocean move eastward along the equator reaches the ocean and 

gets modulated depending on the regional features modifying the 

spectral peaks of variation accordingly. The nature of ocean 

atmosphere coupling and the land atmosphere feedback of the 

locality can imbibe grave modification to intra seasonal mode 

that can imprint its own signature even in the annual variability 

of monsoon. The cumulative activity of MISO can be regarded as 

the main donor of specific characteristic to the annual and intra-

seasonal oscillation of Asian monsoon.  

Movement of MJO (Madden-Julian oscillation) can enhance the 

tropical convection along with upper level divergence and 

simultaneous sub tropical upper level convergence. Exactly 

opposite effect can be expected in the opposing phase of MJO. 

Normally the MISOs formed at the equatorial region moves 

eastwards pushing off the diverging circulation between the 

tropics and subtropics further east until it reach at exit region of 

Asian–Pacific jet. When the ISO convection is going on in Indian 

Ocean it gives a north south dipole in flux in the upper 

troposphere above north western Pacific. (Kim et al 2008) and it 

influence the mid latitude low frequency variability through 

zonal wind. Thus MJO can be considered as coupling mode 

between the tropics and extra- tropics via convective processes 

and associated density differences. Anyhow it is genuine to 

believe that ISO and MJO are interactive dynamic processes. 

 

 

II. DATA AND METHODOLOGY 

High resolution (1° X 1°) gridded daily rainfall data set for the 

period 1951-2008 available over Indian continent has been used 

for the present study. IMD prepared this data set based on a 

weighted average of rain gauge measurements. The study area is 

Southern Peninsular India (75°E: 82°E, 6°N: 13°N) and the 

Study period is Boreal Fall Season / NE Monsoon Season (1
st
 

October to 31
st
 December) from 1951 to 2008. For 

meteorological parameters like SST and SLP are taken from 

NCEP and NCAR data. (Collins1996). Ferret Data Visualization 

and Analysis software developed by PMEL (Pacific Marine 

Environmental Laboratory) of United States National Oceanic 

and Atmospheric Administration (NOAA) is used for analysis of 

the data. 

The daily gridded data over SPI has been averaged over the SPI 

region and a time series data of daily rainfall for the NE monsoon 

season has been prepared from the IMD daily gridded data set 

using ferret. For the present work, analysis has been carried out 

for the NE monsoon season of 92 days starting from October 1 to 

December 31 for the years 1951 to 2008. The daily climatology 

was computed as the mean of the areal average for each calendar 

day. This daily climatology data was subtracted from the daily 

area average data to obtain the daily anomalies for the entire 

study years.  

FFT analysis of the time series for the NE Monsoon season for 

each year from 1951 to 2008 was done and the amplitude 

spectrum is plotted against time period. The time series of NE 

monsoon rainfall data for strong NE Monsoon years (1966, 1972, 

1977, 1993 and 1997) are plotted and FFT is done for individual 

years and amplitude of FFT is computed and plotted against time 

period for the years. The mean of the FFT amplitudes of strong 

NE Monsoon years is computed and the composite plot for the 

strong NE Monsoon years is plotted. Similarly, FFT analysis is 

done for weak NE monsoon years (1968, 1974, 1988 and 1995) 

and amplitude of FFT is computed and plotted against time 

period for the years.  Composite plot for the weak NE monsoon 

years is also done using the mean values of the FFT amplitudes 

of weak NE Monsoon years. The same procedure is followed for 

positive IOD years, negative IOD years, El Nino years, La Nina 

years and for the individual composites.   

III. OBJECTIVE 

The main objective of the study is to chase out and study the 

main types of oscillations found in the north east monsoon 

season of southern peninsular India. Identifying various types of 

oscillation in excess as well as week north east monsoon period 

of southern peninsular India is meticulously carried out. An 

attempt is done to trace out the SST, SLP and wind parameters 

found in and around equatorial Indian Ocean region responsible 

for this change. We have also tried to correlate different type of 

oceanic oscillations with different mode of intra-seasonal rainfall 

patterns found in NEMR. Any way anomalous SST fields, SLP 

and associated wind are assumed to have direct influence in 

creating abnormal rainy days throughout the study. Importance is 

given to Indian Ocean Dipole frequently occurring closer to the 

peninsula and highlights its influence on the frequency of 

rainfall. It was a matter of interest to know whether ENSO can 

impose comparatively more effect or long term effect on the 
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rhythm of winter rainfall of this region. Climatology of NEMR is 

also considered to get a genuine approach in the deal. The study 

is carried out exclusively for some individual years which 

showed some abnormal nature. The SST of Bay of Bengal and 

Sea Level Pressure of Arabian Sea are assumed to be the salient 

components influencing the intra-season rainfall oscillation and 

have checked it to know how far the assumptions hold true 

scientifically. To locate the exact dimension of the ocean that can 

give maximum impact in the game was another matter of 

interest. The lag or lead of the event with its corresponding 

influence on rain pattern was another interesting feature. MJO, 

IOD, EQUINOO, ENSO and what not frequent cyclonic events 

of Indian Ocean everything play its own role in modifying the 

mode of rain indeed. An overall attempt is done to distinguish as 

far as possible to alienate the different disturbances and to study 

its due effect in aloof.  

IV. RESULT AND DISCUSSION 

Southern Indian Ocean is a major moisture source for Asian 

Monsoons during boreal summer and winter. Any way the major 

factors that modify the moisture source by SST are evaporation, 

near surface wind, near surface atmospheric humidity and 

turbulent exchange coefficient.  

The role of SST anomalies of Indian Ocean in modifying 

regional climate variability was under observation of many 

scientists. When tried to understand distinctly the importance of 

local and remote forcing of SST anomalies, using AGCM model, 

It was interestingly noticed that 50% of the precipitation anomaly 

of maritime continent (the region consist of Malaysia, Indonesia, 

and the surrounding land and oceanic areas of the equatorial 

western Pacific between 10°S- 10°N) is just due to Indian Ocean 

SST anomaly. Changes of Indian Ocean affect the Walker 

circulation and decrease the precipitation amount occurring over 

tropical west Pacific maritime continent encouraging the 

formation of a low level anticyclone above Philippine and south 

China sea. But this anticyclone can give additional rainfall to 

East Asia during winter from December to May. (Ping Liu, 

Shang-Ping 2005) The continuing SST and precipitation over 

Indian Ocean can lead to anomalous subsidence over maritime 

continent during spring and prevent the north westward 

propagation of ITCZ. The delay in the migration of ITCZ can 

lead to say 6-7days procrastination of Indian summer monsoon 

onset(Ping Liu, Shang-Ping 2005) This study emphasizes the 

ultimate relevance of inclusion of Indian Ocean SST variability 

from December to May in the overall regional climate variability 

study of any place around the Indian Ocean rim.  

When we consider South Asian Monsoon in general the 

vertically integrated moisture transport across 100 E is 

responsible for the net moisture convergence variability in the 

north Indian Ocean region. Naturally it depends on the trade 

wind regime existing in this area at that time. The rest of the 

moisture variability is found to be associated with Arabian Sea 

and the net outcome of the sea level pressure difference between 

the north and western part of the Indian Ocean basin. EIO display 

barest minimum intra-seasonal oscillation in Asian monsoon and 

is considered to be the source of wide variability, like active and 

break periods of monsoon. It is a proved fact that south and 

western Indian Ocean are the most integral part of monsoon 

variability. The SST gradient between eastern equatorial and 

central subtropical Pacific Ocean and accompanied moisture 

transport prior to the monsoon onset can connect monsoon and 

ENSO. (Webster, P.J 1999)  The prevailing Indian Ocean 

circulation in the mean time decides further ENSO monsoon 

coupling. In Asian Australian monsoon system the moisture from 

East and South China Seas are significant for precipitation in the 

eastern and southeastern coastal areas while Arabian Sea and 

Bay of Bengal are important moisture sources for southern and 

central region of China. The moisture source for some regions in 

Asian monsoon domain is from NH. ENSO related SST 

anomalies account for 30% and regional SST variation leads to 

20% of AAM anomalies. Tropical central Pacific SST can exert 

good variation in AAM only during boreal winter and transition 

seasons (Webster, P.J 2002).   

Climatologically the study of monsoon rainfall of southern 

peninsular India shows that SP experience two phases of 

monsoon both summer SW and winter NE monsoon. SW 

monsoon is quantitatively bigger for the peninsular India even 

though the rain shadow region of Tamil Nadu don’t experience s 

any rain in this season. SP experience NE during Oct, Nov and 

Dec. Out of it rainfall maximum is observed during October 

gradually diminishes and virtually ends by the end of 

December.(Fig: 1). Even though in the diminishing order six 

distinguishable peaks are vividly noticeable in whole NE 

monsoon season with a minimum of two individual peaks in each 

months. However each peak sustains ten to fifteen days in 

general where as the October rainfall is more intense and is at 

more prolonging pace. A sudden downfall   in rainfall amount 

associated with the end of each month is also a noticeable feature 

in the fifty year climatology figure. As regards rainfall amount 

during boreal fall of October SP receives an average of 9cms of 

rain and it gradually crashes down to 6cms in November and 

further in December even lesser than 4cms. The rain is not 

simply cut off until the mid of January. In order to get good 

insight into the Pattern of raining it is better to look into the FFT 

figures of boreal fall.  

From (Fig 2) the north east monsoon of SP during 1951, the 

weekly swinging of the rain as well as a very dominant peak of 

20 to 60s day oscillation in rainfall pattern is the striking 

characteristic. Unlike a normal boreal fall the break period is 

noticeably short in this year.  No doubt it was a flooding year. 

The very important characteristic of very short pulse rain of a dry 

boreal fall is really unseen throughout the season. Continuous 

rainy days 8, 15 and 20 might have flooded the place which is 

not really accustomed to this much amount of pouring. The 

diverging pattern of the FFT curve make one believe that rainy 

days were not even confined with the end of the year. To check 

this year with the occurrence of IOD, major ENSO oscillations, 

occurrence of EQUINOO or the association with cyclonic 

depression of Bay of Bengal can give some positive results 

towards the cause of the same. (Fig.3) Daily rainfall anomaly of 

1951 also confirms the excess rain occurred in the year. The 

weekly swinging of the rain as well as two dominant 15 to 20 

day oscillation in rainfall pattern is the striking scenario of 1951 

boreal fall of SP. Unlike a normal boreal fall the break period is 

noticeably short in this year. The very important characteristic of 

very short pulse rain of a dry boreal fall is really unseen 

throughout the season.  The FFT analysis of the 1951 rainfall 

underlines once again the above mentioned observation.  The 
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FFT of the rainfall pattern showed a marginal difference from the 

climatology pattern.  As regards the number of rainy days it was 

much ahead the normal. The breaks were unusually short too. 

The greater anomaly to the higher side point towards the 

possibility of a flooding year again. The boreal fall was getting 

extended beyond December unlike a normal year.  Weekly 

oscillations and fifteen to twenty days oscillation of rain is only 

found in this year and the absolute absence of short pulses 

evidently confirms the flooding nature of 1951. 

(Fig: 4) The FFT analysis of north east monsoon of southern 

peninsular India for last 58 years all put together reveals the 

below given observations. Compared to long mode of raining 

pattern short rain events are generally observed in the boreal fall 

season of Southern Peninsular India. The FFT picture for last 58 

years strengthen the idea that if at all the boreal season of SP 

display long continuous rainfall it can be flooding years because 

the same area is subjected to rain of more intensity for far more 

days.  Rather lesser occurrence of longer pace during the 

observational period indirectly implicit the above fact. Very short 

lived rain just for one or two days is the most common sight 

during the boreal fall of the area. Two to four days short pulses 

of rain takes the second position among the observed period. 

Makes one conclude southern peninsular India generally 

experience comparatively short lived rainfall during boreal 

winter than the boreal summer rain.  A periodicity of one to two 

days shower, three to five days rain, ten to twelve days rain and 

oscillations of duration twenty to sixty days are the frequent 

mode of raining observed in boreal fall. Out of it first two types 

display dry and normal boreal fall and the final two shows 

flooding rain respectively 

FFT analysis of strong and weak north east monsoon years of 

SPI and its composite analysis derived certain conclusions as 

follows.  Strong NE monsoon FFT analysis (Fig: 5) emphasize 

the probability of boreal fall having dominance in week long and 

more than twenty days continuous rainfall in spite of short one to 

two days spins of rain. Anomaly composite of the strong years 

(Fig: 7) confirm the above disparity of oscillation in an excess 

NE monsoon year from a normal boreal fall year. Week NE 

monsoon rainfall anomaly (Fig: 8) pattern is also a combination 

of different type of oscillations one to two, three to four, eight 

days and fifteen days. But the striking difference lies in the 

domination of only the first two types of rain but never extending 

to the third type anyway. Composite picture agrees to the same.  

Strong year anomaly tells us that even though the frequently 

found oscillation in these years are in long modes maximum 

variation happens in the two three days rain format or week long 

shower. Two three days rain as well as weeklong rain is 

significantly varied much more than any other swing in an excess 

boreal fall year confirms the composite anomaly. However 

fifteen to twenty days oscillation will be undoubtedly present in 

an excess boreal fall of SPI. FFT analysis of week boreal fall 

anomaly help (Fig: 6) us to say that only first three types of 

oscillations are found there in a week NE monsoon season. 

Maximum number of spin is found in one to five days shower 

whereas maximum variation happens in weak long rain pattern in 

all week NE monsoon season. Absence of 20 to 60 days rain is 

the most noticeable feature of the week boreal fall of SPI.  

 
Fig: 1 
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Fig: 2  

 

 
Fig: 3 
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Fig: 4 
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Fig: 5 
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Fig: 6 
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Fig: 7 
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Fig: 8 

 

V. POSITIVE AND NEGATIVE IOD YEARS 

NEMR is positive when IODM is active and NEMR is 

suppressed when IODM is inactive. Moistened air flowing down 

from south Indian Ocean and Bay of Bengal converges over SP 

during positive phase of IOD whereas a diverging air flow 

dominates in the negative phase. The abnormality in SST and 

associated circulation accompanied with positive IOD/excess 

rainfall as well as negative IOD/deficit rainfall underlines the 

ocean atmosphere coupled process involved in NEMR and 

IODM. By October the retreating SW monsoon and reversing 

pressure and wind distribution springs up a trough region along 

the south of Bay of Bengal. The passage of westward moving 

low pressure waves create depressions and cyclonic storms on 

and off in this region. Modern studies of (Yamagata 2003a) 

reveals that IODM formed in IO during October to November 

period influence the rainfall of Sri Lanka and SP because of its 

position in between the dipole. Mode peaks in September-

November and boreal fall peaks in October- December with one 

month lag.  Mean NEMR of SP is 312mm with a SD of 83mm. 

Year to year random fluctuations are not in symmetry with 

climate change.  The time series analysis of NEMR show an 

obvious decadal epochs of above normal or below normal 

rainfall whereas for SW monsoon it is an epoch lasting for nearly 

three decades. The presence of cooler water on the eastern side of 

IO generate easterly wind in the equatorial region of IO 

enhancing the warming on the west IO leading  to positive 

IODM which rear out in summer but blooms only in boreal  

Autumn. Certainly the reverse situation is marked as a negative 

IODM.   

During the last 40 year period the correlation coefficient between 

NEMR and IOD index is +.3 and +.2 (Kumar P, 2004). The 

positive correlation value implies that positive phase of IOD is 

conducive for NEMR.  The proximity of protruded SP with the 

warmer west pole and cold pole allow it to enjoy the modulated 

circulation and the pumping of moistened wind inland. IODM is 

also connected with extreme rainfall events of NEMR. South 

westerly in the summer and westerly flow in the equatorial IO 

leads to cold water along Sumatra coast. Easterly/northeasterly 

along Bay of Bengal along south east peninsular India implies 

warming of the west IO and hence a positive phase of IOD. The 

positive phase of IOD is noticed with a transfer of moisture from 

the IO towards S India and the formation of an anomalous 

circulation over Bay of Bengal around 12.5
0
 N, 87.5

0
 E. The 

easterly observed at this edge support moisture convergence and 

the negative phase display moisture transport away from south 

part of India. 

 (Fig: 9) Just at one sight the picture says the rain was abundant 

in almost all positive IOD years.  10-12 days epochs of rain are 

frequently seen in all positive IOD years. Long term break of rain 

is rarely observed throughout the season. Very strong IOD year 

display 20 to 25 and at times even 20 to 60 days rainfall cycle is 

possible.  IOD peaks are generally seen in November and hence 

the moisture availability and peak raining is mainly confined to 

these period and intense rain wanes out in December as the 

converging curves testify. The land in SP that is really vulnerable 

to continuous raining for more than a week might have 

undergone a mild flooding. One to two day spin of rain is almost 

absent in all positive IOD years.  Still two to three days cycles 

are plenty and 10-12 epochs are even more in a mildly positive 

IOD year. Very strong IOD is distinguishable by the presence of 
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20-25 day rain and that may extend to 20 to 60 days continuous 

pouring. The composite of all positive IOD years approve the 

above observations.  

(Fig: 10) At the outset raining was meager in all negative IOD 

years. 1-2 days, 2-3 days like short intense spin of rain were 

absent. Very long breaks are noticeable in the season. Week long 

rain is possible but very rare. In 1998 a week long good amount 

of rain is seen unlike any other negative IOD years. This is 

slightly misleading the whole picture and hence the reliability of 

the composite is skeptical. 

 

 
 

Fig1. Boreal Fall Season Rainfall (Oct-Dec) Analysis – Positive IOD Years 

 

 
 

Fig2. Boreal Fall Season Rainfall (Oct-Dec) Analysis – Positive IOD Years 

 

Fig: 9 
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Fig3. Boreal Fall Season Rainfall (Oct-Dec) Analysis – Negative IOD Years 

 

 
Fig4. Boreal Fall Season Rainfall (Oct-Dec) Analysis – Negative IOD Years 

 

Fig: 10 

 

VI. POSITIVE AND NEGATIVE EL NINO   

 (Fig: 11) Duringmany El Nino years SP suffer severe drought. If 

at all it rained it was short living intermittent rain with long 

breaks. Severe El Nino can pose good threat to the winter rainfall 

of SP. 1969,1987 and 1992 are exceptional with adequate rain 

probably these years may be coinciding with positive IOD or 

EQUINOO or it can be due to some cyclonic disturbance, or 

depressions formed in Bay of Bengal. During those years 20-30 

days rainfall is seen unlike the rest of El Nino years. 2-3 days 

short spells of rain is the remarkable feature of all El Nino years. 

Rarely if El Nino is followed by good boreal rainfall in SP it can 

be traced to the combined effect of other oceanic events. El Nino 

can contribute only drought to SP unless it is complemented with 

some opposing force that can pamper the region with adequate 

moisture necessary for good rain. (Fig: 12) La Nina years are 

good north east monsoon years too. Ten days epochs of rain and 

20-25 days are the main features observed. Short intense rain 

pattern are also present. Each peak is often followed with an 

equivalent dry period. Maximum variation in rainfall pattern 

happens in 20-25 days mode of oscillation. Composite well agree 

with above observation. 
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Fig5. Boreal Fall Season Rainfall (Oct-Dec) Analysis – El Nino Years 
 

 
 

Fig6. Boreal Fall Season Rainfall (Oct-Dec) Analysis – El Nino Years 

 

Fig: 11 
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Fig7. Boreal Fall Season Rainfall (Oct-Dec) Analysis – La Nina Year 

 

 
Fig8. Boreal Fall Season Rainfall (Oct-Dec) Analysis – La Nina Years 

 

Fig: 12 

 

VII. THE LOCAL EFFECT OF SST, SLP AND WIND ON THE 

INTRA-SEASONAL OSCILLATION OF NE MONSOON OF SP  

The histogram showing correlation analysis (Fig: 13) suggest that 

sixteen years have very strong positive (>99%) intra seasonal 

correlation (0.4 to 0.7) of  daily rainfall with Bay of Bengal 

temperature and those years are 1960, 1961, 1962, 1964, 1966, 

1970, 1975, 1977, 1981, 1989, 1990, 1991, 1992, 1993, 1994 and 

1995 respectively. Composite analysis of these years shows that 

these years display remarkable strong anomalies in northwest 

Pacific. The SLP anomaly in Northwest Pacific is negative 

whereas strong positive anomaly of SST exists in the same 

region with persisting westerly zonal wind anomaly Among these 

sixteen selected years three years of extremely high correlation 

value (> 0.6) are 1962, 1977 and 1994. Years showing very low 

correlation (<90% significant) of daily rainfall with Bay of 

Bengal temperature are 1965, 1969, 1971, 1978 and 1996.  

The variability of North East monsoon is mainly controlled by 

ENSO
.  

Years with strong Bay of Bengal temperature influence 

(fig:15) have high pressure anomaly over head Bay of Bengal 
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and low pressure anomaly over equatorial West Indian Ocean. 

These years with strong influence of Bay of Bengal temperature 

have positive DMI. There exists a strong negative anomaly of 

SST at the equatorial east pacific Nino T and Bay of Bengal 

temperature. The anomaly of Nino Temperature is found to be 

negative 0.45
0
K and this implies that La Nina years can also 

display very good positive correlation of Bay of Bengal 

temperature with rainfall. Those years of strong influence of 

rainfall on Bay of Bengal temperature often associated with 

easterly anomaly in equatorial central Indian Ocean. 1962, 1977 

and 1944 are years that display strong influence of Bay of Bengal 

temperature on rainfall and their correlation coefficients are 

0.678, 0.629 and 0.621 respectively.  

The histogram (fig: 13) reveals strong negative intra-seasonal 

correlation (-0.4 to -0.7) of daily rainfall mean of NE monsoon 

with Arabian Sea Pressure for twenty one years. They are 1962, 

1963, 1965, 1970, 1971, 1973, 1976, 1977, 1978, 1979, 1980, 

1981, 1985, 1986, 1990, 1991, 1992, 1993, 1995, 1996 and 1998. 

The climatology of SST and SLP during north east monsoon 

season of southern peninsular India is shown in (Fig: 14). The 

composite analysis of these years confirms that there exist a 

strong positive anomaly in the Siberian high pressure, strong 

positive anomaly in Indonesian SST and strong westerly 

component of zonal wind in equatorial Indian Ocean in all these 

years. Three of the selected years showing extremely strong 

correlation value (beyond 99.9% significant) are 1965, 1992 and 

1995 and the four years with least correlation (< 90% significant) 

are 1961, 1968, 1988, and 1997 respectively. Compared to years 

of weak influence of Arabian Sea Pressure the years with strong 

influence of Arabian Sea Pressure are marked by a positive 

anomaly of 1hPa in Siberian high and over northeast Africa (Fig: 

15). Southeast Indian Ocean is having negative anomaly of 0. 

05hPa.This may be due to the negative DMI. The composite 

picture of strong influence of local SLP on rainfall show the 

presence of a warm pool formation near to Indonesian coast. This 

also is an indication of negative Dipole Mode Index. The 

Indonesian warm pool has an anomaly of 0.15
0
K.  The westerly 

anomaly in the zonal wind is helpful for the persistence of 

negative DMI. The persistence of negative anomaly of SST in 

Nino temperature suggests that the strong intra-seasonal 

correlation of daily north east rainfall mean with local SLP is 

usually observed during El Nino years. The Nino temperature has 

an anomaly of -0.15
0
K and zonal wind is found to be weak 

westerly anomaly over equatorial Indian Ocean. Years of strong 

influence of Arabian Sea Pressure on rainfall show westerly 

anomaly over equatorial Indian Ocean. 1965, 1992 and 1995 

show very good correlation between mean value of rainfall and 

Arabian Sea Pressure and their correlation coefficients are -

0.612, 0.600 and 0.612 respectively.(Table: 3) 

The variation in sea surface temperature of a specific box 

(usually a SST difference of 1
0
c can be  noticed during El Nino 

years in this region) in Bay of Bengal if found to be very slow 

with strong annual cycle it seems to be acting as a guiding factor 

for the long pulse oscillation mode of rainfall (Fig: 16). In other 

words slow and steady nature of SST at that specific box in Bay 

of Bengal leads to excess north east monsoon over SPI.  

Similarly increased variation of sea level pressure of a specific 

box of Arabian Sea leads to multiple pulse oscillations or abrupt 

changes in north east monsoon of India whenever the Bay of 

Bengal temperature runs high. An year in which Arabian Sea 

SLP puts forth more control on NE monsoon of SP is shown in 

(Fig: 17).  If the Bay of Bengal SST is not subjected to wide 

variations the normal synoptic pattern sustains in rainfall. Any 

marginal difference to it due to IOD, EQUINOO, cyclonic 

disturbances or El Nino reflects immediately in the rainfall 

pattern of boreal winter of SP. Obviously the years with warm 

Bay of Bengal with high SST in South China Sea results in good 

amount of north least monsoon rainfall due to strong moisture 

supply. Strong La Nina years show very good correlation of Bay 

of Bengal temperature and rainfall. Better to say Bay of Bengal 

Temperature puts forth a control on the intra-seasonal variability 

of NE monsoon rainfall for years of positive DMI and El Nino 

years whereas Arabian Sea SLP dictate the same whenever 

negative DMI sustains as well as in La Nina years.  The study 

reveals 90% statistically significant correlation between Bay of 

Bengal temperature and rainfall for 34 years, in which nearly 20 

years displayed 99% correlation. In the case of Arabian Sea 

Pressure rainfall showed 90% significant correlation for 35 years 

studied and half of them with 99% correlation.   
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Fig: 13 

 
The Climatology of SST during NE monsoon of southern Peninsular India 
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The Climatology of SLP during NE monsoon of southern Peninsular India 

 

Fig: 14 

 
 

1994:  A year SST of Bay of Bengal showed more influence on the NE monsoon rainfall of southern Peninsular India. 

 

Fig: 15 
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Fig: 16 
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1995:  A year SLP of Arabian Sea showed more influence on the NE monsoon rainfall of southern Peninsular India. 

 

Fig: 17 

 

VIII. CONCLUSION 

North east monsoon of southern peninsular India doesn’t follow 

any simple rule within the season. But the most striking 

oscillations that can be distinguished out of its seasonal flow is 1-

5days, 10-20 days and 20-60 days mode of raining in response to 

various ocean features (Table 1&2). The first two types are 

generally seen in week and normal years. The last long type 

raining is exclusive for an excess NE monsoon year. It is the 10-

20 days rain pattern which is subjected to maximum variation at 

any year in the examined all 58 years. Very week years 1-2 days 

and 3-5 days oscillation is only seen. Somewhat normal monsoon 
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brings forth a mixture of all the three types of rain still the last 

mode is very rare. 20-60 day rainfall revolves around 20 days 

itself not going much beyond 30 in a normal excess year. If at all 

it is raining beyond thirty days there must be the presence of 

strong La Nina or a combined effect of more than one positive 

effect because any other oscillation alone can’t drag the rain at 

such a long pace including a positive IOD or cyclonic 

disturbances. La Nina years, Positive IOD and positive 

EQUINOO all results in heavy rain in SP contributing longer 

pace of rain. Maximum amount of rain is generally seen in 

October and decreasing subsequently until December. Rainy 

days can sustain beyond December if it is a La Nina year. Two 

separate peaks of rain within the season is another commonly 

noticeable feature. El Nino years, Negative IOD and Negative 

EQUINOO naturally ends up with drought conditions over SP. 

The combinations of different oscillations manipulate the scene 

beyond prediction. The combination of two positive events may 

push the rainy days to the extreme end of the 20-60 day cycle 

whereas the combination of two opposite oscillations bleaks the 

performance of rain. Preference of control to the rain pattern 

goes to the relatively stronger one in that case.  

As regards the local and remote effect of air–sea parameters on 

the rain pattern of NE monsoon of SP the rainfall over the region 

is found to respond well with the Bay of Bengal SST and 

Arabian Sea SLP. The remote effect of ENSO of the Pacific 

basin on boreal winter of SP is very obvious as its amplitude 

remains rather less with IO basin. Long term effect like inter 

decadal and biennial variations in rain of SP can be seen in 

response with ENSO. The local SST of Bay of Bengal can exert 

good control and can contribute bountiful rain to SP if it is 

remaining cool and steady for longer time. On the other hand if 

the same box of Bay of Bengal is comparatively warmer than 

usual Arabian Sea SLP holds the key role in deciding the meager 

rainfall pattern of SP.  Bay of Bengal temperature puts forth a 

control on the intra-seasonal variability of NE monsoon rainfall 

for years of positive DMI and La Nina years whereas Arabian 

Sea SLP dictate the same whenever negative DMI sustains as 

well as in El Nino years.  The study (Table: 3) reveals 90% 

statistically significant correlation between Bay of Bengal 

temperature and rainfall for 34 years, in which nearly 20 years 

displayed 99% correlation. In the case of Arabian Sea Pressure 

rainfall showed 90% significant correlation for 35 years studied 

and half of them with 99% correlation. 

 

Table 1: Long active period of northeast monsoon occurred in last 58 years when it rained for more than 15 days on which 

rainfall amount (mm/day) were greater than the mean climatology value. 

 

Year onset date End date Duration 

days 

1960 21/10 25/11 36 

1961 18/10 5/11 18 

1962 6/10 30/10 25 

1964 26/10 15/11 20 

1966 6/10 25/10 20 

1969 6/10 25/10 20 

1972 15/10 8/11 24 

1973 14/10 4/11 21 

1976 5/11 27/11 23 

1977 7/10 29/10 23 

1978 16/10 10/11 26 

1979 3/11 23/11 21 

1986 26/10 10/11 26 

1987 7/10 31/10 25 

1990 18/10 5/11 18 

1991 19/10 8/11 20 

1992 3/11 23/11 21 

1993 29/10 14/11 17 

1994 11/10 14/11 34 

1995 20/10 9/11 20 

1997 13/10 12/11 31 

 

 

Table 2: Long break period of northeast monsoon more than 15 days of absence of rain 

 

Year Commencement of 

the dry phase 

Last date of the dry 

phase 

Duration in days 

1960 16/12 31/12 15 

1961 16/12 31/12 15 
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1964 1/12 20/12 20 

1970 2/12 25/12 24 

1974 3/12 21/12 19 

1977 15/12 31/12 16 

1982 15/12 31/12 16 

1984 7/12 28/12 22 

1989 16/12 31/12 15 

1990 11/12 31/12 21 

1994 1/12 15/12 15 

1995 2/12 31/12 30 

 

Table 3: Intra-seasonal correlation between rainfall and local meteorological parameters 

 

Year Correlation: Rain with Correlation: Rain with 

 Arabian sea pressure Bay surface temperature 

1960 -0.35 0.527 

1961 -0.076 0.529 

1962 -0.475 0.678 

1963 -0.475 0.283 

1964 -0.271 0.439 

1965 -0.612 -0.022 

1966 -0.284 0.413 

1967 -0.288 0.284 

1968 -0.001 0.346 

1969 -0.328 0.178 

1970 -0.558 0.526 

1971 -0.423 0.078 

1972 -0.3 0.251 

1973 -0.404 0.2 

1974 -0.374 0.367 

1975 -0.364 0.567 

1976 -0.42 0.393 

1977 -0.491 0.629 

1978 -0.462 0.147 

1979 -0.566 0.334 

1980 -0.538 0.379 

1981 -0.484 0.439 

1982 -0.276 0.393 

1983 -0.239 0.221 

1984 -0.358 0.349 

1985 -0.472 0.335 

1986 -0.557 0.37 

1987 -0.268 0.332 

1988 -0.191 0.36 

1989 -0.335 0.488 

1990 -0.546 0.428 

1991 -0.52 0.489 

1992 -0.6 0.417 

1993 -0.433 0.4 

1994 -0.386 0.621 

1995 -0.612 0.566 

1996 -0.404 0.107 
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1997 -0.192 0.364 

1998 -0.515 0.385 
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    Abstract- The main purpose of this research was to find out a 

family environment and depression among drug users and non-

users.  The 30 drug users and 30 non-users were taken as a 

sample. The research tool for family environment was measured 

by Joshi and Vyas (1987). While the tool for depression Back 

depression inventary (1961) was used. Here 't' test was applied to 

check the significance of family environment and depression in 

drug users and non-users.  

       Results revealed that significant difference in factors of 

family environment and depression with respect to both drug 

user and non-user. 

 

    Index Terms- Family Environment, Depression 

 

I. INTRODUCTION 

he problem of drug addiction has become a threat all over 

the world including India. The non-medical use of drug is a 

menace for all the societies and has attracted the attention of the 

people from the different sections of the society. It is the focus of 

almost every individual whether he belongs to academics, 

administration, social worker, and researcher. Adolescent drug 

use has been the focus of numerous studies in recent years and it 

has been reported that the use of drug during adolescence may 

"interfere with normal cognitive, emotional and social 

development" (Guo, Hill, Hawkins, Catalono and Abbott, 

2002).  

        Home is principal context in which human development 

occurs; it is one of servel environments or ecological systems 

that influence human's lives Rich (1998). Home plays an 

important role in the personality development of human is 

undergoing structural, emotional and interactional 

transformation. Home occupies the first and the most significant 

place for the development of the human. Home is the first 

environment with which human interact from birth take place, 

family members like mother, father and other membersinfluence 

each other, directly and indirectly (Minuchin, 2002).  

        Home is critically important in providing human with 

stimulation, support and nurturance (Pelto etal., 1999). These 

qualities, in turn, are influenced by the resources that families 

have to devote to human raising and care environment in the 

opinion of Epstien and Frankin (1970) is a social, cultural and 

physical condition. It is one of the most important sources to 

develop one's personality.  

        The family is traditionally seen as the basic foundation of 

society, generally, family can be seen as a group of people who 

have biological, emotional or legal ties to each other 

(Bauserman, 2002). In different cultures the term "family" may 

mean different things and a wide variation of families, usually 

people of two generations and two genders are involved 

(Clechettl et al. 1995). From it stem the attitudes and behavior, 

habits that set the pattern for social development and adjustment. 

The child in the family is the recipient of whatever constructive 

influences may result from the interelations of his family with the 

social order.  

        In the present world of worry and tension majority of people 

are suffering from depression. The prevalence of depression is 

increasing day by day. Depression in adolescence has become a 

subject of considerable research over the past few decades. The 

spectrum of the disease can range from simple sadness to major 

depressive disorder. The clinical features of adolescent 

depression are similar to those of adult depression aprt from the 

fact that melancholic and psychomotor disturbances being rare in 

depressed adolescents. Various risk factors have been linked to 

depression in adolescents, comprising of social factors, family 

environment. Personality type and genetic factors along with 

stressful like events.  

        The term depression is used in everybody language to 

describe a range of experiences from a slightly noticeable and 

temporary mood decrease to a profoundly impairing and even 

life threatening disorder "depression is a state of mind, or more 

specifically, a mental disorder characterized  by lowering of 

individual's vitality,  his mood, desires, hopes, aspirations and of 

his self-esteem. It may range from no more than a mild of 

tiredness and sadness to the most profound state of apathy with 

complete psychotic disregarded  for reality." (Mendeissohn, 

1963) 

        Rosenfield (1985) defines depression as a feeling of 

sadness, hopelessness worthlessness and guilt reproach. 

According to Pestonjee (1999) depression is an emotional state 

of dejection, feeling of worthlessness and guilt accompanied by 

apprehension.  

        Depression literally meaning 'lowering and dejection' 

(Webster, 2010) it is defined "as psychoneurotic disorder or or 

psychotic disorder marked especially by sadness, inactivity, 

difficulty in thinking and concentration, a significance increase 

or decrease in appetite and time spent sleeping, feeling of 

dejection and hopelessness and sometimes suicidal tendencies, a 

reduction in actively amount, quality or force, a lowering of 

vitality or functional activity."  

        Among psychological factors in the life of a adolescent 

family environment is the most crucial, as family is the smallest 

unit, representing the cultural / cultural differences. Therefore, 

for determining adolescent depression, role of family 

environment can not be ignored. Poor family relationship are 

psychological hazards at any age, but especially so during 

adolescence because at this time boys and girls are typically 

T 
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ensure of themselves and depends on their families for feeling of 

security.  

        Even more important, they need guidance and help in 

mastering the developmental task of adolescence. When family 

relationships are marked by friction, feeling of insecurity are 

likely to be prolonged and adolescents will be deprived of the 

opportunity to develop poise and more mature pattern of 

behavior (Hurlock, 1981). Several studies have shown that 

insecure attachment and parenting characterized by coldness, 

rejection, harsh discipline and unsupportive behavior is 

positively related to adolescent depressive symptoms.  

        Depression and drug addiction are responsible for 

significant loss in terms of health and economy through out the 

world (WHO, 1998). Drug addction dependence is a major 

health problem having prevalence of approximately 120 millions 

and causes wide variety of personal, financial and social 

disabilities in patient (Akishal, 2000; Vonkroff, 1992). Similarly 

depressive disorder is a common disabling condition, afflicting 

20% of women and 12% of men at sometime during their life 

(Schonfed et al., 1997; WHO, 1998). Addiction more during 

interpersonal stress to cope up with the situations. Drug 

addication and depression are considered to be disorder of same 

spectrum and various researchers have considered drug addcition 

and depression expression of same disorder, having 

psychological vulnerability as a common denominator (Hensel 

and Dunner, 1979; Davidson et al., 1989).  Further common 

genetic link has been found between drug addition depence and 

depression and these have been established as diseases of same 

spectrum (Cadoret et al., 1996) 

        Drug abuse is a complex contemporary social problem. Its 

complexity derives in part from the impact it has on the 

individual user psychologically, socially, and biologically in part 

from its effects on society, law, economics and politics (Schilit 

and Comberg, 1991). 

        Addicts give opinion that their parents hardly have any time 

for them. This may not be directly linked with addiction but 

certainly could be a factor of family alienation and hence 

indirectly could be responsible for addiction. Drug habit of elders 

and particularly of parents is an important factor for the status-

imitation for the child and fathers habit in particular, influenced 

the male children (Grichting and Barber, 1989; Ministry of 

welfare, Government of India, 1992). Broken families, tension 

in family relationships, lack of parental control over children, 

addiction among parents have been cited as some of the family 

conditions conducive to drug abuse. It is inferred that stressful 

life combined with inadequate social support is also one of the 

major predisposing causes of drug addiction. Young people seek 

to become established and achieve independence. In this period 

they face many problems. Such Social, family and economic 

problems. Lack of job, home sick-ness, transfer of job, loose 

parental control, disturbed and borken exposure to drugs, out of 

schools etc. are the factors related with high risk for drug abuse 

(Forney, et. al. 1990). Thus, in the modern world of today, youth 

are facing difficulty, even adult decisions at a much earlier age 

(Menon, 1989). 

        The drug users are more susceptible to feelings of 

alienations low self worth and resentment. All these problems 

leads to a variety of social and psychological problems such as 

delinquency, depression and drug use (Miller, 1990). They do 

not perceive the situations realistically nor do they execute the 

response effectively, drug addicts lose their capacity to discharge 

normal functions to words their family and society. They develop 

the tendency of carelessness due to which discrimination 

between good and bad, and capacity to initiate is lost by an 

individual.  

 

II. OBJECTIVES  

The main objectives of study were as under :  

1. To measure the family environment among drug users and 

non-users adolescents.  

2. To measure the depression among drug user and non-users 

adolescents.  

 

III. NULL-HYPOTHESIS 

To related objectives of this study null-hypothesis were as under: 

1. There is no significant difference in family environment 

among drug users and non-users adolescents.  

2. There is no significant difference in depression among drug 

users and non-users.  

 

IV. METHOD 

TOOLS 

        For this purpose the following test tools were considered 

with their reliability, validity and objectivity mentioned in their 

respective manuals. In present study two inventory used in 

research.  

         (A) Family Environment Scale : The family environment 

scale was made by Moss and Moss, 1974. Hindi adaptation and 

standardization by Joshi and Vyas (1987).  Reliability and 

validity of this scale was very high. This scale 10 factors was 

measured.  

         (B) Beck Depression Inventory (BDI) : (Beck, Ward, 

Mendesion, Mock and Drbauge, 1961) It is comprised of 

twenty one items. Although the inventory was designed as a 

clinical instrument but in practice it is frequently used to 

dichotomies subjects in to drug user and non-user group. This 

inventory has test-retest reliability coefficient ranging from 0.74 

to 0.83 on different time intervals and positively correlated with 

hamilton depression rating scale with a pearso of 0.71. Gujarati 

addaption by Sardar Patel University in Gujarat (1990). This is 4 

point scale reliability and validity of Gujarati adaption was 0.80 

and 0.65.  

 

V. SAMPLES 

        According to purpose of present study 30 drug users and 30 

non-drug users were taken from different universities and 

colleges of Gujarat State. Age range of smaple was 17-26 years, 

they were from under graduate and post-graduate classes and 

were matched on income and caste.  
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VI. PROCEDURE 

        According to purpose of present study, for data collection. 

The investigator explained the purpose of the study to the 

subjects. For these total 30 drug users and 30 non-drug users 

adolescence were taken as a sample from different universities 

and colleges of Gujarat State. Family environment scale and 

depression inventory was administered to drug users and non-

users adolescents the investigator assured them that their 

responses would be kept strictly confidential and would be 

utilized for the research purpose only. After these the date were 

collected individually.  

 

VII. RESEARCH DESIGN  

        The aim of present research was to a study of family 

environment and depression among drug users and non-users 

adolescent. For this 30 drug user and 30 non-user adolescent 

were taken as a sample. To check difference in home 

enviornment and depression among drug users and non-users t-

test method was used. The result discussion is as under.  

 

VIII. RESULT AND DISCUSSION 

        The main objective of present study was to a study of family 

environment and depression among drug users and non-users 

adolescents. In it statistical 't' method was used. Result discussion 

of present study is as under:  

 

Table - 1 

Comparison of scores on Family Environment Scale of the Two Groups (N = 60) 

Sample 

Group 

 Coh. Exp. Con. Ind. A.O. I.C.O. A.R.O. M.R.E. Org. Cont. 

A = 

Drug 

users 

(N=30) 

M 14.11 16.60 28.40 16.56 16.10 16.20 17.20 17.80 14.40 18.50 

SD 4.64 3.47 4.30 4.80 4.25 5.59 3.40 4.80 3.62 3.87 

B = 

Non- 

users 

(N=30) 

M 27.11 17.80 17.86 23.85 18.99 18.30 23.40 25.80 24.80 19.85 

SD 6.50 6.60 3.89 6.46 4.90 8.28 4.85 6.00 4.03 4.79 

't' value  9.11** 8.20** 8.26** 4.40** 5.80** 3.80** 9.80** 8.56** 9.53** 10.63** 

** P < 0.01 

* P < 0.05 

Cho - Cohesion,    Exp.  - Expressiveness 

Con. - Conflict     Ind. - Independence  

A.O.  - Achievement orientation 

I.C.O. - Intellectual Cultural Orientation  

A.R.O.   - Active Recreational orientation  

M.R.E.  - Moral Religious Emphasis  

Org.      - Organisation,     Cont.  - Control  

 

        The result obtained on the basic area of family environment 

reveals significant difference of drug users and non-users.  

In cohesion non-drug users received higher mean score 27.11 as 

compared to the drug users 14.11. The standard aviation score of 

drug users received 4.64 and the non-drug users received 6.50. 

So we can say that non-drug users are better cohesion to 

compared drug users. The 't' value of cohesion is 9.11, significant 

difference (P < 0.01).  

        In expressiveness non-drug users received higher mean 

score 17.80 as compared to the drug users 16.60. The standard 

deviation score of drug users received 3.47 and the non-drug 

users received 6.60. So we can say that non-drug user are better 

expressiveness to compared drug users. The 't' value of 

expressiveness is 8.20, significant difference (P < 0.01) 

In confit drug users received higher mean score 28.40 as 

compared to the non drug users 17.86. The standard deviation 

score of drug users received 4.30 and non-drug users received 

3.89. So we can say that drug users feel high conflit to compared 

non-drug users. 't' value of conlit is 8.26, significant difference (P 

< 0.01).  

 

        In independence non-drug users received higher mean score 

23.85 as compared to the drug users 16.56. The standard 

deviation score of drug users received 6.80 and non-drug user 

received 4.46. So we can say that non-drug are independence to 

compared drug users. 't' value of independence is 4.46, 

significant difference (p < 0.01).  

        In achievement orientation non-drug users recived higher 

mean score 18.99 as compared to the drug users 16.10. The 

standard deviation score of drug users received 4.80 and non-

drug user received 6.46. So we can say that non-drug users are 

more achievement orientation to compared drug users. 't' value of 

achievement orientation is 5.80, significant difference (P < 0.01). 

In intellectual cultural orientation non-drug users received higher 

mean score 18.30 as compared to the drug users 16.20. The 

standard deviation score of drug users received 5.59 and non-

drug users received 8.28. So we can say that non drug users are 

more intellectual cultural orientation to compared drug users. 't' 

value of I.C.O. is 3.80, significant difference (P < 0.01).  

        In active recreational orientation non-drug users received 

higher mean score 23.40 as compared to the drug users 17.20. 
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The standard deviation score of drug users received 3.40 and 

non-drug users received 4.85. So we can say that non-drug users 

are more active recreational orientation to compared drug users. 

't' value of A.R.O. is 9.80, significant difference (P < 0.01). 

        In moral religious emphasis non-drug users received higher 

mean score 25.80 as compared to drug users 17.80. The standard 

deviation score ofdrug users received 4.80 and non-drug users 

received 6.00. So we can say that non-drug users are more moral 

religious emphasis as compared to drug users. The 't' value of 

M.R.E. is 8.56, Significant difference (P < 0.01).  

        In orgenization non-drug users received higher mean score 

24.80 as compared to drug users 14.40. The standard deviation 

score of drug users received 3.62 and non-drug users received 

4.03. So we can say that non-drug users are good orgenizational 

as compared to drug users. The 't' value of orgenization is 9.53, 

significant difference (P < 0.01).  

        In control non-drug users received higher mean score 19.85 

as compared to drug users 18.50. The standard deviation score of 

drug users received 3.87 and non drug users received 4.79. So we 

can say non drug user have more control power as compared to 

drug users. The 't' value of control is 10.63, significant difference 

(P < 0.01).  

        It is clearly revealed from Table-1 that there is a significant 

difference in family environment on drug uesrs and drug non 

users. Evidence of research finding given by Ravi Gunthey and 

Manish Jain (1998). Conduct study of 20 drug users and 20 non-

drug users. Result was same as present study. It is also supported 

by Doshi (2009) conducted study on 25 drug users and 25 non-

drug users. Result also same as present study.  

        Some findings indicate that the drug users are more 

aggressive, not make their own decisions and are neither helpful 

nor competitive. They ignore religious issues and have no set of 

clear organisation. The non-drug users are calm, provide help for 

one another, have feelings of responsibility, actively participate 

in social and cultural activities. They possess clear set of 

organisation and structure in planning family activities. 

Hoffmann (1993) report that peers have the strongest effect on 

adolescent drug use, yet parent-child involvement and family 

structure also have a direct effect.  

 

 

Table - 2 

Depression of Drug Users and Drug Non-users (N=60) 

 

 Sample  

Groups 

N Mean SD t 

A Drug 

Users 
30 24.80 8.71 

3.46** 
B Non-drug 

Users 
30 18.95 5.24 

* P < 0.05 

** P < 0.01 

         

        The result obtained on the basic area of depression reveals 

significant difference of drug users and non-drug users.  

        The drug users received hihger mean score 24.80 as 

conpared to thenon-drug users 18.95. The standard deviation 

score of drug users received 8.71 and non-drug users received 

5.27. The t-value is 3.46, significant difference (P < 0.01). So we 

can say that drug users are more depressive to compare to non-

drug users.  

        It is clearly reveald from Table-2 that there is a significant 

difference in depression on drug users and non-users. In simple 

terms it can be concluded that drug users are more depressive as 

compare to drug users. Evidences of research findings given by 

Joshi (2010) conducted study on 20 drug user and 20 non-drug 

users in titled 'A Study of Depression on Drug users and Non-

users.' The result was same as at present study. Therefore, we can 

say that a present finding is supported by Joshi (2010).  

 

IX. CONCLUSION 

       We can conclude by data analysis as follows :  

        There were significant difference in family environment 

factors among drug users and non-users. There were significant 

difference in depression among drug users and non-users. The 

drug users are more depressive to compare the non-users.  
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Abstract- Coulomb dissociation reaction crosssection of 

22
Chas 

been obtained when it is incident on 
181

T a target at various 

incident energies. The large value of the crosssection is mainly 

responsible of the neutron halo of the nucleus. The present 

theoretical findings have been compared with the most recent 

experimental data on this nucleus. 

 

Index Terms- Diffraction dissociation, Coulomb effect, Halo 

structure.  

PACS Code: 24.10. Ht; 25.60. Gc 

I. INTRODUCTION 

he recent experimental data on 
22

C by 40A Mev energy on 

proton rich carbon nucleus to look for neutron halo of 
22

C by 

Tanaka etal [1] shows a large value of the reaction crosssection 

in comparison to the values obtained for the same in other 

adjacent carbon nuclei. The result is likely because of the very 

small two neutron separation energy S2n = 420 KeV as this is the 

bench mark indication of the halo signatures in neutron and 

proton rich drip line nuclei.  

In recent years with the availability of the radioactive ion beam , 

the importance of the study of the weakly bound nuclear system 

has received attention[2-3]. The two neutron removal cross 

section in the exotic nuclear species is quite large as it has been 

observed through the works of Tanihata group at Berkley. A 

wealth of information from BEVELAC and RIKEN shows the 

existence of gaussian type of momentum distribution for the out- 

going ejectile when the projectile breaks up during reaction 

process.  

In the present research scheme, dissociation of the 
22

C under 

coulomb and nuclear effects have been reviewed to look for the 

characteristic features in the reaction cross section after 

dissociation.  

The target nucleus is 
181

Ta and the projectile is 
22

C. 

The direct fragmentation model scheme has also been applied 

recently in a few halo nuclei[4]. Here we will apply the same 

model to look for the characteristic features of 
22

C break-up just 

through coulomb dissociation mechanism.  

The details of the model have been explained in our works on 

drip line nuclei [4-6]. 

II. RESULTS AND DISCUSSION 

The projectile 
22

C encounters coulomb and nuclear fields of the 

target nucleus 
181

T a.It splits instantaneously into fragments. In 

the final channel, the fragmented core and the detached two 

neutrons interact individually with the target and at the same 

timethe interaction between the core and neutrons is weak and 

the effect has been dropped out. Naturally, the fragmented core 

interacts with the coulomb field of the target nucleus. Also for 

heavy target nucleus, coulomb dissociation reaction crosssection 

becomes very large. This is main reason for the application of the 

direct fragmentation model for the break-up of the neutron rich 

drip line nucleus.  

The input values of the radius parameter r0 and the diffuse ness 

parameter ∆ have been taken as 1.2 fm and 0.5 fm respectively. 

They have been kept fixed also throughout our calculation. The 

incident projectile energy has been kept at 40A Mev. The 

dissociation cross section has been calculated at various angles 

starting from 00. The results are tabulated in table 1. The large 

values of the reaction crosssection in mb definitely proves the 

halo structure of 
22

C. The nuclear effect is appreciably small as 

its value comes out to be only 180.031 mb. From the table 1, it is 

observed that only at 0
0
 angle, a large value of the reaction 

crosssection is observed and the value gradually diminishes as 

we proceed towards higher angles. The comparatively large 

value of the cross section in comparison to experimental limit is 

definitely due to integration limits over a wide range of angles 

for getting the total differential reaction crosssections. The same 

one has also been seen in our 
19

C [5] observation. For 
22

C, the 

two neutron separation energy is 420 keV and the present 

calculation shows the crosssection value as 773390 mb. This 

physical picture is quite obvious because of the comparatively 

low two neutron separation energy in case of 
22

C. The more 

accurate picture of the neutron halo of 
22

C can be ascertained if 

the neutron distribution is known starting nuclear centre to 

surface. 

    The nuclear break-up crosssection is very much low in 

comparison to Coulomb break-up. This is because of interaction 

of the 22C with the coulomb field of target 
181

Ta. The interaction 

of the projectile with light target nucleus strictly depends on 

nuclear effect. Also the large value of the coulomb dissociation 

crosssection is due to spatial extension of the loosely bound 

neutron converging along the nuclear surface and there by 

providing with the confirmed halo signature of the 
22

C. Further, 

the integration limits in  and  for the solid angle  cover a 

wide region and thereby opening up the possibility of having the 

break-up fragment 
20

C from 
22

C over a wide angular range. Also 

the limit of the integration for the Coulomb energy distribution of 

the fragment covers a broad range and that is symmetrically 

distributed around the maximum point around which the energy 

distribution takes a maximum limit. 

III. CONCLUSION 

The following points emerge from the study of the neutron halo 

of 
22

C.  

T 
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1) The large value of the coulomb dissociation crosssection 

within the frame work of the direct fragmentation model proves 

the existence of the neutron halo.  

2) The experimental neutron density distribution needs to prove 

the further halo aspect of the nucleus and these results may be 

compared with the Skyrme Hartree Fock scheme where the 

relevant parameters can be optimized with the experimental 

available binding energies of the magic nuclei.  

3) The depleted neutron hole strengths in the valence orbitals 

beyond 1f7/2 shell-model state of 
21

C within the Core-Polarisation 

effect[7] may prove further existence of the neutron halo of 
22

C 

and for this we need high resolution pick-up reaction on 
22

C.  

 

Table1: The coulomb dissociation reaction crosssection of 
22

C 
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Abstract- Clinical interest in HRV was sparked by the 1973 

report of Wheeler and Watking, who first drew attention to 

cardiac vagal innervations as the mediation of HRV and its 

potential value as a clinical test of cardiovascular function HRV 

varies with age, gender, cardiac diseases, nutritional status with 

different drugs and in response to a number of other factors, such 

as diabetic autonomic neuropathy. In addition gender has a 

strong influence on mechanism on HRV. However the influence 

of gender and the underlying mechanisms has not yet been 

determined, till date no work has been conducted to understand 

the role of gender on HRV. This is a cross sectional study 

conducted in Jan – March 2010 with a sample size of 86 (43 

male, 43 Female) was calculated based on the results of a study 

done on similar subjects. The temperature of the laboratory was 

kept between 25
o
 c - 28

o
 c and lights subdued. The subjects were 

asked to void urine before testing and made to sit in the lab 

comfortably to accustom to the new environment. ECG 

electrodes were connected for lead II. Baseline Heart Rate and 

Blood Pressure were recorded. Then at supine rest with the eyes 

closed and relaxed position, lead II ECG was acquired at the rate 

of 200 samples/second for 10minutes with the normal breath rate 

of 12 – 18/min using RMS Polyrite D hardware, INDIA, which is 

the data acquisition system. There was no significant difference 

in time domain measures of HRV in between male and females. 

But in frequency domain analysis Higher LF power, TP, LF/HF 

ratio and Lower LF values is seen in females. 

 

Index Terms: HRV, gender, time domain measures, in frequency 

domain analysis, diabetic autonomic neuropathy 

I. INTRODUCTION 

he concept that sinus node pacemaker activity is under 

control of the autonomic nervous system has promoted the 

use of different measurements of sinus node cycle length to 

evaluate autonomic modulation of cardiovascular function. 

Among them, Heart Rate Variability (HRV) parameters and Baro 

Reflex Sensitivity (BRS) indexes are the most accepted well-

known ones
3,4

. HRV has been a focus of interest in 

cardiovascular physiology for more than 150 years
1
. Clinical 

interest in HRV was sparked by the 1973 report of Wheeler and 

Watking, who first drew attention to cardiac vagal innervations 

as the mediation of HRV and its potential value as a clinical test 

of cardiovascular function
2
.The resting autonomic control of the 

heart is regulated in the beat - to - beat fluctuations of the heart 

rate or the RR interval in the electrocardiogram (ECG). These 

variations in milliseconds of the duration of one cardiac cycle 

from the other is known as HRV and is traditionally expressed in 

statistical measures of time - domain analysis and as measures of 

spectral power under frequency – domain analysis. These 

measures are reproducible when obtained under resting 

conditions, implying constancy of the resting cardiac sympathetic 

and parasympathetic modulation
5
. Various studies have reported 

alterations in HRV parameters in disease conditions
6,7,13

. HRV 

analysis could be done by RR intervals, QT interval which is the 

part of RR interval in ECG. QT interval is a marker of sympatho 

- vagal balance
8
. QT interval is strongly influenced by autonomic 

conditions
9
. Female gender is an independent risk factor for 

cardiac events. Sex differences have been reported in human 

cardiac repolarization and the propensity for clinical 

arrhythmias
10

. HRV varies with age, gender, cardiac diseases, 

and nutritional status with different drugs and in response to a 

number of other factors, such as diabetic autonomic neuropathy. 

In addition gender has a strong influence on mechanism on HRV. 

However the influence of gender and the underlying mechanisms 

has not yet been determined, till date no work has been 

conducted to understand the role of gender on HRV. 

II. MATERIAL AND METHODS 

Participants:Subjects were enlisted from students and their 

relatives of our institution, who volunteered in response to the 

notice advertising for volunteers for the study. Healthy 

volunteers of both genders, aged 21-30 years with BMI of 19-25 

kg/m
2
 and physical activity levels of sedentary to moderate as per 

a questionnaire
11

 were recruited to the study. All the subjects 

were non-smokers and were not on medications. Those already 

performing some form of yoga, breathing exercises and physical 

training were excluded from the study. Those with diabetes and 

cardiovascular diseases were also excluded from the study. All 

the female subjects had regular menstrual cycles of normal 

duration and none of them were on oral contraceptives. The 

study was prior reviewed and approved by Institute Ethics 

Committee of Meenakshi Medical College & Research IN 

statute, Kancheepuram, India. Each subject gave a written 

informed consent prior to recruitment into the study. 

Experimental design: This is a cross sectional study conducted 

in Jan – March 2010 with a sample size of 86 (43 male, 43 

Female) was calculated based on the results of a study done on 

similar subjects.  

Study protocol:All experiments were performed at the Cardiac 

Autonomic Function research Laboratory in the department of 

physiology, Meenakshi Medical College & Research Institute. 

Base line heart rate, respiratory rate and Short – term HRV 

T 
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indices in the morning following 20 min of supine rest, 2-4 hours 

after alight breakfast. The subjects were asked to refrain from 

heavy physical activity for 24 hours and from consumption of 

alcohol and caffeinated beverages for 12 hours prior to the 

measurements. The temperature of the laboratory was kept 

between 25
o
 c - 28

o 
c and lights subdued. The subjects were 

asked to void urine before testing and made to sit in the lab 

comfortably to accustom to the new environment. ECG 

electrodes were connected for lead II. Baseline Heart Rate and 

Blood Pressure were recorded. Then at supine rest with the eyes 

closed and relaxed position, lead II ECG was acquired at the rate 

of 200 samples/second for 10minutes with the normal breath rate 

of 12 – 18/min using RMS Polyrite D hardware, INDIA, which is 

the data acquisition system. 

Heart Rate Variability analysis:  The recommendations of Task 

Force on HRV were followed, an RR series was extracted from 

ECG using maximum amplitude and sharpness of the peaks for R 

wave detection, these are RMS proprietary algorithms & 

validated with Fluke Biomedical, USA. After exclusion of 

artifacts and ectopics a stationary 256s RR series was chosen and 

analyzed with Finland v 1.1 software for HRV (Bio-signal 

analysis Group, Finland). Mean RR was measured in 

milliseconds. In the time domain, the standard deviation of 

normal to normal RR intervals (SDNN) was taken as an index of 

overall HRV. The RR series was resampled at 4HZ, its mean and 

trend removed, a Hann window applied and the 1024 data – point 

series transformed by Fast Fourier Transformation (FFT). Low 

Frequency (LF) and High Frequency (HF) spectral powers were 

determined by integrating the power spectrum between 0.04 - 

0.15Hz and 0.15 – 0.4Hz respectively. The sum of LF and HF 

powers were also calculated. LF and HF powers were expressed 

in normalized units (nu). 

Statistical analysis:The data were examined for normality. 

Wherever the data was not normally distributed, nonparametric 

test was used. Data expressed as Mean+SD. 2 tailed paired t - test 

for normally distributed data and Mann - whitney U - test for 

skewed data. The null hypothesis was rejected at p<0.05. Trial 

version of Graphpad InStat 3.0 and Microsoft Excel were used 

for analysis of data.  

III. RESULTS 

There were no significant differences in the age, BMI and 

Physical Index in between male and female subjects (Table – I) 

There were no significant difference in the basal systolic and 

diastolic blood pressure in between male and females. 

 

Table I: General parameters 

 

 MALE 

N=43 

MEAN+SD 

FEMALE 

N=43 

MEAN+SD 

P VALUE 

AGE IN YEARS 19.7+1.9 20.8+2.4 0.08 

BMI IN KG/M
2
 24.4+3.1 24.0+53.5 0.71 

HR IN B.P.M 68.6+10.4 79.9+11.01 0.05 

SBP MMHG 106+8.9 103+7.0 0.15 

DBP MMHG 69.8+7.8 65.7+7.2 0.06 

PP MMHG 38.2+8.2 37.2+7.7 0.66 

Data are the Mean+SD. P<0.05 compared with Male, Female. 

BP=Blood Pressure SBP=Systolic Blood Pressure DBP=Diastolic Blood Pressure PP=Pulse Pressure. 

 

There was no significant difference in time domain measures of 

HRV in between male and females. But in frequency domain 

analysis Higher LF power, TP, LF/HF ratio and Lower HF values 

is seen in females (Table - II) 

 

Table II: Time and Frequency Domain measures of HRV 
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 FEMALE (N=43) 

MEAN+SD 

MALE (N=43) MEAN+SD P VALUE 

MEAN RR(MS) 748.47 + 118.90 756.51 + 113.89 0.5800 

SDNN (MS) 18.987  + 4.911 15.980 + 4.477 0.0072 

HR 82.032 + 11.418 80.980 + 11.036 0.5800 

RMSSD (MS) 19.133  + 5.947 18.333 + 5.557 0.5141 

NN50 (COUNT) 6.333 + 8.377 6.400 + 10.186 0.4905 

PNN50 (%) 1.827 + 2.738 1.833 + 3.086 0.4417 

LF (NU) 57.173 + 9.468 43.493 + 13.531 < 0.0001
##

 

HF (NU) 42.260 + 8.795 55.980 + 13.650 < 0.0001
##

 

LF/HF 1.469 + 0.5050 0.8943 + 0.4630 < 0.0001
##

 

TP (MS
2
) 277.20 + 108.15 206.77 + 144.86 0.0048

#
 

# Highly significant##Extremely significant 

 

 

IV. DISCUSSION 

We compared short term HRV measures of male and female 

healthy volunteers. The outcome of this study was a significant 

low HF, high LF, TP and LF/HF ration in females. 

It is well established that LF power reflects modulation of 

sympathetic tone with contribution from the parasympathetic 

tone, while HF power reflects the modulation of parasympathetic 

tone alone12. Significant higher LF/HF ratio of females indicates 

the presence of Sympathovagal imbalance. However, LF/HF 

ratio as assessed by spectral analysis of HRV is considerably 

reduced resulting in significant reduction in both LF and HF 

power. As remarkable decrease in total power of HRV is not an 

ideal indicator of Sympathovagal balance, especially when heart 

rate variability is considerably reduced resulting in significant 

reduction in both LF and HF may not be associated with 

proportionate alterations in LF and HF power, decreased HRV 

representing poor vagal modulation of cardiac activities could 

possibly manifest with decreased LF/HF ratio. Therefore, 

changes in LF/HF ratio should be corroborated with classical 

autonomic function tests such as heart rate and blood pressure 

response to orthostatic challenges, deep breathing and isometric 

handgrip. Thus, the present study reveals that a greater degree of 

vagal with drawl and relatively less increase in sympathetic drive 

contribute to the early development of Sympathovagal 

imbalances in females cannot be ascertained, it could be 

suggested that female sex hormones contributes to these 

autonomic dysfunctions. 

V. CONCLUSION 

There was significant difference  in frequency domain analysis. 

Higher LF power, TP, LF/HF ratio and Lower HF values is seen 

in females. 

VI. FUTURE DIRECTIONS 

Future studies should include more accurate methods of 

assessment of cardiac autonomic activity such as plasma 

Catecholamine or metabolites of Catecholamine in urine like 

Vanillylamandelic acid (VMA), Metanephrine and 

Normetanephrine. 
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     Abstract- In this paper we present an approach that combines the DFD with the UML diagrams. DFD is a structured approach 

which provides the functional view of the system whereas UML is an object oriented approach provides the structural view of the 

embedded system. Structured methods are very commonly used by the developers and if there is need to expand the functionality of 

the systems then object oriented approach is used which is very useful. So the combination of both approaches will be beneficial for 

the developers. For this we merge Data Flow Diagrams (Major tool of Structured Approach) with Unified Modeling Language 

diagrams (Use-Case & Class Diagrams). 

 

     Index Terms- Class Diagram, DFD (Data Flow Diagram), IOD (Initial Object Diagram), Object Oriented Approach, Structured 

Approach, UML (Unified Modeling Language), UCD (Use-Case Diagram) 

 

I. INTRODUCTION 

he structured methods are used to represent the dynamic and behavioral view of the system. It is a tool for system analysis that 

designs the system as a hierarchy of functions. The structured approach is based on graphical tools (such as DFD, decision tree, 

decision tables etc.) application. The most important diagram used in structured approach is Data Flow Diagram (DFD). Other 

diagrams like Structure chart, State machine, ER Diagrams are not very useful. DFD’s are having certain advantages over them. The 

hierarchal structure of DFD provides different abstraction level which is very useful in system designing [1]. 

 

 

 

 

 

 

 

 

 

 

Figure1. Symbols used in DFD 

 

DFD is a graphical representation that consists of nodes and directed arcs in Fig1. A node may be a data store, an auxiliary node, a 

process or a terminator that is either an input or an output of the system. Arcs correspond to data flows, are represented by the arrows. 

The designer must label the nodes and arcs. DFD is a language very widely used for process modeling in structured requirement 

analysis. DFD reflect the structure of the system and are also used for the stepwise refinement of a system [2].   

The object oriented approach combine data and associated methods in to a single unit called object for developing complex systems. 

Unified Modeling Language (UML) has now become the most important tool for model Object-Oriented systems and model creation. 

UML is a collection of diagrams that is used to model the different aspects of object oriented software. UML is widely used for 

modeling complex systems [3]. In our approach, we are using Use-Case diagrams and Class diagrams to combine with DFD. 

A. Use Case Diagrams 

Use-Case diagrams are very important tool of UML and the developers can rely upon Use-Case diagrams for analysis of the system. 

It is very simple to understand hence can be very useful in requirement gathering. The Use-Case diagrams separate the system into 

actors and use cases in Fig 2. Actors represent roles of the users of the system.  These users can be humans, other software systems, 

other computers or pieces of hardware.  The actors must be external to the part of the system that is partitioned into use cases. The 

Use–Case diagram is a very useful tool for describing the behavior of the system. This behavior is described in a textual manner [4]. 
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Use-Case 

 

 

 

 
 

 

 

 

 

 

 

Figure2. A Basic UCD 

 

B .Class Diagrams 

Class diagrams are one of the most important tools for object-oriented design. UML Class Diagram is used to represent the system’s 

static structure. The purpose of this diagram is to depict the classes with in a model [4]. In most UML models these types include: 

 a class 

 an interface 

 a data type 

 a component 

A class is represented by a rectangle containing three compartments stacked vertically Fig 3. The top compartment shows the class's 

name. The middle compartment shows the class's attributes. The bottom compartment shows the class's operations. When drawing a 

class element on a class diagram [5].  

 

 

 

 

 

Figure3. A Basic Class Diagram 

 

II. BACKGROUND 

Researchers have already studied and presented the work related to the integration of DFD and UML. We are only mentioning some 

of the important approaches are- 

     Tran, Khan, Lan proposed a framework that works on the 3 levels of DFD. At first level of abstraction it transforms the DFD into 

UCD. At second level of abstraction framework transforms DFD into Interaction Diagram. At third level of abstraction ER Diagrams 

are used in place of DFD & framework transform ER Diagram into UML Class diagram. At first level of abstraction it mapped the 

process in DFD into Use-Case, external entities into actor and Data Store into Classes. Data Flow Mapping is not resolved by the 

framework. At level-2 Data Flow variations are transformed into UML interaction Diagram. At 3
rd

 level components of ER diagram 

are including entity, association entity, attributes and relationships are mapped to class association, attributes and operations [6]. 

    Shiroiwa, Miura, Shioya proposed a Meta model approach, in this approach authors propose DFD meta model that describes the 

DFD semantics formally. Author also discuss the generation of UML models (Use-Case Diagram, Class Diagram, Sequence Diagram) 

using the DFD meta model. Proposed meta model is used as a mediator between DFD and UML [7]. 

    Tan, Yang, Blan proposed a systematic transformation of functional analysis into Object-oriented design and implementation. In 

this approach, an enhanced data flow diagram called DF net was proposed which is used to specify use cases from requirements. The 

DF net is transform to generate object oriented designs. Transformation between DF net was done in different steps. In the first step 

processes dealing with data stores executed through DF net are grouped together with external entities and data buffers and processes 

that are sharing same data are grouped together. In the next step classes are generated from different groups [8]. 

   Truscan, Fernandes, Lilius [9] propose a model based transformation to integrate structured and object oriented approach for 

modeling the embedded systems. They propose a software modeling workbench (SMW) that gathers requirement, create Use-Case 

diagrams and transform it into non UML Initial Object Diagrams. Then it transforms IOD into DFD & DFD into class diagram Fig 4. 

His approach was not very easy to implement for other systems. He presents a design flow that has several phases.  

The phases are: 

Class: 

 
Attribute: 

 
 

Operation (): 
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a.) He Extract the application requirements 

b.) Then Creates  the Use-Case Diagram 

c.) After creating Use-Case he specifies each Use-Case in a textual manner 

d.) Then the UCD is transformed into an IOD 

e.) Based on their functionality of the objects, group, and split and discard them to refactor the IOD.   

f.) IOD is then transformed into the DFD 

g.) Build a data dictionary by identifying the data flows 

h.) Using Activity Diagram specify the behavior of the process 

i.) DFD is transformed into the object diagram 

Or 

j.) DFD view is transformed into the Class diagram 

 

The proposed model was specific only for the IPV6 Router. It was specifically designed for IPV6. Rules are specific only for IPV6 

case study. The author merge the DFD with UCD, Initial object diagram, Activity Diagram, Class Diagram and a DFD like object 

diagram. Approach is very complicated to implement for the other complex systems.   

 

Some other approaches are also there but they are not very much useful and practical. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure4. Model for DFD-UML integration 

III. MERGING OF  DFD WITH UCD & CLASS DIAGRAM 
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Our basic approach is to combine the DFD with the UML diagrams (UCD & Class diagram) as an extension of UML model Fig 4. 
 

 

 Combined Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure5. Combined Model 

 

In this approach we have merged the DFD with the UCD and Class diagrams. In first step we have chosen the Use-Case diagram as 

the basic diagram to analyze the system under consideration Fig 5. UCD is the most sufficient diagram to analyze the system. 

Therefore we have started our process with UCD. 

 

In next step Use-Case diagrams are transformed into the basic level DFD Fig 6. Since the actors in UCD represents the user of the 

system hence they are transformed into the Data Stores and sinks, Use-Cases describes the behavior of the system and action that has 

taken place hence very much similar to the processes in DFD. Therefore Use-Cases are transformed into Processes and Association 

lines are transformed into Data Flows. DFD’s can represent the behavior and architecture of the analyzed system very well. To 

represent the system components and system behavior in detail Basic level DFD’s are not sufficient therefore we will transform the 

basic level DFD into the context level DFD to express the system more specifically.  Context level DFD will give the developers more 

clear view of the system. 

A. Transformation of UCD into DFD: 

              Actors                                  Data Stores, sinks 

                      Use Cases                                  Process 

          Association Lines                             Data Flows 

 

 

 

 

 

 

 

 

 

 

 

Figure6. UCD to DFD transformation 

The basic level DFD is elaborated into context level DFD for the refinement of the system and then transformed into the Class 

diagram Fig.7. In Class diagrams data plays the central role. We will classify and encapsulate the data into classes along with their 
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corresponding methods. The Data store and terminators are transformed into classes, processes are transformed into the member 

function since they define the action and Data flows are used as the association between the classes. 

B. Transformation of DFD into Class Diagram: 

                    Data Stores                     Classes 

                  Terminator                        Classes 

                    Process                            Member Function 

     Elements of Data stores                 Attributes of Classes 

             Data Flow                             Association between Classes 

 

 

 

 

 

 

 

 

 

 

 

Figure6. DFD to Class Diagram transformation 

 

Since both the UML and DFD models are having user friendly view, the approach of merging both models will be very useful to get 

the advantage of both models to express the important features of the system. We have used Use-Case diagrams because it is easy to 

read notation and simplicity. DFD’s are much more expressive then Use-Case diagrams and hence they can be used to represent the 

behavior and architecture of the analyzed system. Class diagrams are very much useful in describing the static structure of the system 

and can be very convenient for the developers to get the full view of the system. 

 

IV. CONCLUSION 

This paper present the merging of Data Flow Diagram with UML diagrams. We developed a model in which the Use-Case diagrams 

and Class diagrams re to be combined with the Data Flow diagrams. Use Case diagrams are very reliable to analyze the system and 

represent the dynamic view of the system. We transform Use Case diagram into basic level DFD. It is more expressive then UCD. To 

represent the system components and system behavior in detail basic level DFD is transform to context level DFD and then to Class 

diagram. It will represent the structural view of the system.  It is just a theoretical approach. In future it can be implement on some 

complex applications. It can also be modified by adding more UML diagrams for the specific systems if required. 
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     Abstract- Cloud computing is emerging as one of the most important branch for providing seamless applications on mobile 

devices. In this paper, cloud computing is introduced as a new and speedily growing  and accepted way of providing better and 

efficient applications for mobile devices. It provides mobile users with data storage and processing services on a cloud computing 

platform.  

We are going to discuss two major questions which are basically raised on implementation of any technique. One is “how we are 

going to implement it?” and second “what is going to be affected by it?” OR “what challenges have to be resolved for its successful 

implementation. While considering about cloud computing in mobile devices first question about its implementation is further 

distributed in two aspects, one is how to build cloud for mobile devices and second how mobile devices will access this cloud for data 

and application processing. While considering about challenges we have identified/discussed various issues regarding mobile devices, 

mobile network, mobile applications and some major security concerns. So in a whole main objective of this paper is: 

1. To discuss how to implement cloud computing for mobile devices providing data storage and processing outside the device:  

o How to build cloud for mobile devices.  

o How mobile devices are going to access applications being offered by these clouds. 

2. What are the major challenges in its seamless implementation and what are their possible solutions? 

 

    Index Terms- Cloud Computing, Cloud Platform, Cloud Services, Mobile Applications 

 

 

V. INTRODUCTION 

obile devices like iPhone, Blackberry, Android are becoming popular clients to consume any Web resources, especially Web 

Services (WS). This paper discusses cloud computing as a currently exploring way to deliver remote mobile applications to 

mobile devices through internet providing a remedy to the lack of resources in mobile devices and also a new level of security is 

achieved by centralizing maintenance of security-critical software. It provides mobile world a new ad hoc infrastructure where data 

storage and processing is performed outside the mobile device and cloud computing gets an extended feature of mobility. 

 

Divya Narain has also favored the fact that ‘Cloud computing’ will soon provide a new way of developing, acquiring, and using  

mobile applications [1]. Execution of any mobile application is not going to be dependent on handset with advance configuration any 

more. According to Senior Analyst Mark Beccue for Mobile application developers, today’s major challenge is the existence of such a 

wide range of mobile operating systems. They are generally left with two options either they write for just one OS or they just create 

many versions of the same application. In any mobile device for any application execution two basic significant requirements are of 

processing power and memory of that device capable of supporting that corresponding application. Scenario of ‘Cloud Computing’ 

provides us this opportunity to execute our applications on servers instead of running them locally and favors us to overcome the 

handset’s limitation of limited resources to a great extent. And also there will be no need for Mobile application developers’ to create 

many versions of same application. It’s just the starting of a new phase of mobile application development; there is still a long way to 

go to achieve a new mobile world infrastructure involving cloud computing in its base.  

 

I. CLOUD COMPUTING 

It is published by the University of California, Berkeley report that cloud computing does not have a commonly agreed upon 

definition [2]. But yes now days its new definition is evolving according to its offerings, characteristics, service models, and 

deployment models [3]. National Institute of Standards and Technology (NIST) has given a definition for ‘Cloud computing’ which 

says that: 

“Cloud Computing is a model for enabling convenient, on-demand network access to a shared pool of configurable computing 

resources (eg., networks, servers, storage, applications, and services) that can be rapidly provisioned and released with minimal 

management effort or service provider interaction. ” [4] 

 

M 
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In layman’s language we can say that it is the ability to acquire parts of bulk resources quickly and easily according to the  

requirement and the client is charged for those resources on usage basis. It’s a web-based processing, whereby shared resources, 

software, and information are provided on demand to computers, smartphones, and other similar devices allowing users to adjust their 

computing capacity depending on how much is needed at a given time or for a given task [5]. Five essential characteristics of cloud 

computing listed by NIST in [6] are: 

 On-demand self-service 

 Broad network access 

 Resource pooling 

 Rapid elasticity 

 Measured service 

In overall Cloud Computing revolve around two things one is Cloud Platforms (CP) and second is Cloud Services (CS).  

A. Cloud Platform 

Cloud Platforms are basically the hosts that provide the required resources (computational power, storage, Web access etc) to the 

client. It is an arrangement for executing software applications in a logically abstract environment comprising of various utility cloud 

services [7]. 

 

Cloud platform is a platform which enables developers to write or design applications that run on cloud, or enable clients to utilize 

the services provided by the cloud, or both. It is the cloud Platform that is responsible for providing an application its specified 

environment for its execution without the need of buying and managing its corresponding hardware and software requirements [8]. 

 

It is through the cloud platform, the service provider arranges an operating system and a development environment where client’s 

required application is developed or executed on demand. Further customer is required only to develop or install the necessary 

applications [9]. Cloud computing is being driven by cloud providers including Amazon, Google, Salesforce and Yahoo as well as 

traditional vendors including Hewlett Packard, IBM, Intel, Microsoft and are adopted by different users, ranging from an individual to 

large enterprises including General Electric, L'Oréal, Procter & Gamble and Valeo. Few well-known cloud platforms are: 

 Amazon Elastic Cloud Computing (EC2) [10]  

 Google App Engine (GAE) [11] 

 Force.com [12] 

 Microsoft Azure [13] 

 Hyrax [14] 

 Tumb_in_cloud [15] 

TABLE I.  COMPARISON OF EC2 AND GAE CLOUD PLATFORMS 

Properties EC2 GAE 

Administration 

Need to keep track of traffic (now automated 

through scripts) and spin-off new instances on 

the basis of your configuration. 

Virtually nil administration, required once 

when your application is deployed. 

Portability More portable Less portable than EC2 

Auto Scale Option Elastic MapReduce Billable option 

Charging Model Time and Resource Resource 

Focus Infrastructure Platform 

Basic  Technology used  Virtualization Existing Google infrastructure 

Languages supported 
 Any language as long as you can install it on 

OS and the hardware that they provide. 

Python, Java, and any language which get 

converted to bytecode and can execute on 

JVM 

Service Access Interface Command line Web Services Commandline 

Service model Virtual Machine with OS image Web Application Container 

Best suited for  
Appl. requiring heavy processing power for 

short interval 
Startups wanting  it free 

Services being offered 

Provide tools to build failure resilient 

applications and isolate themselves from 

common failure senerios. 

Provide ready to use services which help in 

rapid application development. 

Other bundled Services 
AmazonS3 

Amazon SimpleDB 

Data store 

Memcache 
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Amazon RDS 

AmazonSQS 

URL fetch 

Mail Task Queue 

B. Cloud Services 

Cloud services are hosted services. Here a computer a group of computers working as internet server offers a part of or its whole 

required resources for use in exchange of certain rental fee. These are the cloud services which make it possible for different clients to 

access information, services and content located on any remote location or on to this server. Client uses internet to connect with the 

server and displays the desired content to the client. So we can say that  cloud service [16] (eg Web Service) is software system(s) 

which is responsible for providing interoperable machine-to-machine interaction over a network or internet which is further accessed 

by other cloud computing components, clients, software (eg Software plus services) or end users directly. For example: 

 Identity ( OAuth, OpenID) 

 Integration ( Amazon Simple Queue Service) 

 Mapping ( Google Maps, Yahoo! Maps) 

 Payments ( Amazon Flexible Payments Service, Google Checkout, PayPal) 

 Search ( Alexa, Google Custom Search, Yahoo! BOSS) 

 Others ( Amazon Mechanical Turk) 

II. CHALLENGES AND THEIR POSSIBLE SOLUTIONS 

    In order to get pervasive and ubiquitous environment for cloud computing in mobile applications we need to get across various 

stages of mobile infrastructure, which are responsible for added network latency and transmission delay. Efficiency of delivering 

services/apps is needed to be increased in order to achieve goal of access anywhere and with whatever device.  

 

Using cloud computing concept in mobile world is all about supplying mobile applications and services in the cloud, enabled 

through cloud service providers and then deliver it to end-users’ mobile handsets over the Internet when required. So in making 

remote applications available to mobile devices by the use of cloud computing, main entities of this arrangement are:  

 Mobile device 

 Network (through which mobile devices are accessing cloud) 

 Mobile Applications 

 Security 

All of these elements have some extent of challenges or we can say that expectations attached to themselves which are discussed here. 

A. Challenges regarding mobile devices 

1) Limited energy source of mobile devices: To change the default, adjust the template as follows. Power capacity of mobile devices 

is based on their batteries whose capacity is limited so it is very important to maximize the battery life. More and more application 

execution in the cloud means more battery saving but in general it is not possible to completely transfer the whole application 

execution to the cloud. For example basic functions like opening of an application, inputting data and displaying result of processing 

obviously need to run on device. We can just partition application function which is to be offloaded to the cloud and which is to be 

carried out on device itself. In case of mobile devices energy is basically used for displaying different element and for internet 

connectivity [18].  

 
If display element is taken under consideration then we can divide mobile application into two major categories, one is display 

applications and second is non-display application. Display and sophisticated applications need larger battery packs as they have to 

run larger displays while non-display applications generally have very little display usages. Some non-display applications like virus 

scanning, etc are most suited for being offloaded to cloud. 

 

For immersive applications, execution offload flexibility is even more constrained, as application functions running on server and 

device are tightly coupled. For this reason, the battery-saving strategy for immersive applications typically comes down to finding the 

least costly path for connecting to the cloud servers and minimizing latency to maintain high interactivity. For smartphones, Wi-Fi 

represents the less costly path (with 23% less energy consumption) in comparison to GPRS in a web browsing scenario. If we ignore 

the maintenance of GPRS connection (for example, for non-phone devices like tablets) then the power consumption of GPRS versus 

Wi-Fi is even starker, with Wi-Fi using just one third of the energy of GPRS. 

2) Resource poverty of Mobile Devices: Comparison of desktop pc with any mobile device shows that on what cost this feature of 

mobility is being achieved. As compared to a fixed device, mobile devices in general have: 

 3 times less processing power 

 8 times less memory 
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 5 times less storage capacity 

 10 times less network bandwidth  

So in general we can say that this resource deficiency is one of the major reason for the adoption of mobile cloud computing. In 

order to overcome this limitation of mobile devices, resources are added to the cloud infrastructure and can be used anytime on 

requirement, providing a seamless user experience for advanced applications. Even after continuous improvements in mobile device 

performances’, the disparity between the resource constraints of mobile and fixed devices will remain and must be accounted for in 

the types of application selected for mobile cloud computing [19]. 

B. Challenges regarding network 

1) Inherent Challenges of Wireless Network: Wireless network is base for carrying out cloud computing and it has its own intrinsic 

nature and constraints. These challenges complicate its design for mobile devices even more in comparison to the fixed cloud 

computing.  

 

Fixed broadband is supported by consistent network bandwidth while wireless connectivity is characterized by variable data rates, 

less throughput, longer latency and intermittent connectivity due to gaps in coverage. Subscriber mobility and uncontrollable factors 

like weather are also responsible for varying bandwidth capacity and coverage [19]. 

2) Various Network Access Schemes: For implementing cloud computing to mobile devices basic requirement is to have an access 

to network. In mobile world there are heterogeneous access scenario with different access technologies like WiMAX, WLAN, 3G, 

GPRS and so on, each one with their own schemes, policies, offerings and restrictions.  Due to the existence of different access 

schemes we need seamless connection handover schemes (to avoid connection failure and connection reestablishment) when we move 

from one network access point to another network access point [20]. 

3) Reducing Network Latency: Factor responsible for overall delay response of applications are: 

 Processing time at the data center 

 Processing time on the device 

 Network latency 

 Data transport time 

Processing time involved is based on application and we can’t do so much for it. But yes measures can be taken to improve the  

network latency. Keeping the applications as close to the users can reduce latency delay as latency is significantly affected by 

distance. Heavy data like video and podcasts if kept closer to the device then it will save bandwidth and cuts transmission delay. 

Similar is the case with highly immersive apps, such as real-time translation. Latency can be positively improved by allowing service 

providers to re-route internet traffic logically based on the location and cache capabilities, and can save bandwidth effectively. 

4) Lack of Speedy Mobile Internet Access Everywhere: In order to get speedy mobile internet access new technologies like HTML5 

are being developed. They provide facility of local caching. Researchers are working to get a better way of accessing mobile web 

other than browser. Technologies like OMA's Smartcard Web Server and TokTok are being introduced just to provide a better access 

to mobile web. OMA's Smartcard Web Server, which is basically a souped-up SIM card that connects directly with the carrier to 

provide applications to mobile phones. TokTok allows voice enabled access to web services like Gmail and Google Calendar. 

Through these voice-enabled searches, mobile apps talk directly to the service itself sitting on the edge of the network, avoiding the 

requirement to launch a web browser and navigate through the mobile web.  

 

In order to resolve this connectivity problem existing with mobile devices, most of the providers are offering 4G/Long Term 

Evolution (LTE) services. These services provide advantages of data storage capacity, plug and play features, low latency, and they 

also supports both FDD and TDD using the same platform. According to the requirement, sometime LTE is also loaded on speed as it 

is capable of providing download peak rates of 100 Mbps and upload of 50 Mbps [21]. 

5) Seamless Connection Handover: In order to provide data communication using cellular network mobile operators are trying to 

set up Wi-Fi Aps on street so that offload traffic of Wi-Fi systems can be reduced, resulting in reduced cellular traffic congestion. But 

in this arrangement basic requirement is to provide seamless connection handover between access networks. Currently executing 

application is terminated or returns error when we move from one access point of network to another access point of network or we 

move from Wi-Fi network to 3G-based cellular network due to occurrence of communication failure and connection reestablishment 

situation.  

 

Problem of Communication failure is described as broken-pipe problem and it can be resolved by having communication channel 

with flushing zero window notification. And problem of connection reestablishment is defined by bind error, and can be resolved by 

implementing TCP port inheritance during socket reconstruction. No additional messages for channel clearing are introduced and no 

modifications are imposed on TCP protocol stack during TCP port inheritance. Approach of TCP inheritance is independent of the 

internal architecture of current 3G cellular networks as it is purely based on end-to-end architecture. By imposing Zero window 

advertising and TCP port inheritance our open network connections can be preserved and even server sockets also [22].  
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6) Bandwidth: Now a day accessing social media sites (e.g., YouTube, Facebook, etc) through mobile is becoming very popular. 

But these sites generally require more bandwidth in comparison to the traditional sites. If number of clients using social media of any 

organization increases then demand for modified network infrastructure capable of supporting wide-scale use of external and resource-

intensive Web sites also increases. Overall mission capabilities will get impair over time if the social media functions starts to 

compete with the organization’s other functions for use of the network. Then it becomes organizations’ responsibility to plan for it and 

ensure that adequate bandwidth is available for widespread Internet use. Additional bandwidth can be achieved from hosting 

environments to cover surges in Internet or network activity. Memorandums of understanding (MOU) are developed between 

organizations and their respective hosting companies just to ensure that sufficient bandwidth is made available during surges of 

activity that may occur at an emergency event, time of heightened network activity, and with increasing popularity in social media [6].  

 

In case of rich internet and immersive mobile applications, e.g. online gaming, that require high-processing capacity and minimum 

network latency cloud computing faces challenges due to low bandwidth of mobile network. So an improved network bandwidth is 

required so that data transfer within the cloud and other devices can be improved. 

C. Challenges related to Mobile Applications 

1) Interoperability: Organizations that follow Bring-your-Own-Mobile (BYOD) policy generally faces interoperability challenges 

[23]. It’s possible that there is an assorted mix of mobile devices including iPhone, Android phones, BlackBerry and others being used 

by employees in an organization or a group of people sharing a network. And in such situation according to the nature of cloud 

applications being used and operating system of mobile device interoperability issue can prove to be a major challenge in pulling/ 

pushing data across multiple devices [24].BYOD policy acceptance forces developers to think of a wide range of new security and 

management features that have to be build into application, providing safe access to company data [25].  

 

By using context and location information we can work for optimizing mobile access. Context aware services exploit data collected 

from terminal sensors or network sensors measuring network statues and load. Network services and consumer application both uses 

these information. 

2) Cloud Application Flexibility: An application is going to be supported by certain mobile cloud infrastructure or not, can easily be 

judged on the basis of its requirements against the cloud infrastructure characteristics along the device, network bandwidth and latency 

vectors. 

 

Different applications’ needs are different for its respective cloud infrastructure attributes (computation intensity, network 

bandwidth, and network latency). For example, a loosely coupled and low-content application like web search will provide optimal 

result on a 3G network with relatively low compute servers at a ‘distant’ data center. But if we talk about a hugely immersive and 

content-rich application like real-time face recognition it will require a high-bandwidth/low-latency network like LTE so that large 

image content can be transferred quickly and seamlessly to the servers running the face recognition algorithm and the user-facing 

devices. In high-demand applications transmission and latency delay can be minimize by considering ‘nearby’ data centers. And for a 

highly immersive application mobile cloud infrastructure can go for Wi-Fi offload that reduced latency further which is generally 

required by such applications [19]. 

3) Mobile Cloud Convergence: In order to achieve advantage of mobility by integrating cloud computing to mobile world, Data 

distribution is the key issue. Limitation of mobile devices for their computing power makes task distribution very important as the 

computing power of mobile devices is not powerful enough for making these devices to be the main computing platform. Mobile 

cloud convergence provides performance improvement, longer battery life, and a solution to the computation power problem. Basic 

approach of mobile cloud convergence is to partition application such that parts that need more computation run on the cloud and 

remaining parts which is associated with the user interface run on the mobile device. As a single process is being partitioned here so 

IPC (inter-process communication) is very important to realize this convergence. An improved and optimal PI calculation algorithm 

can be achieved by optimizing mobile cloud convergence. Wireless technologies, advanced electronics and internet are overlapped 

and integrated to achieve pervasive and ubiquitous computing [22].  

D. Challenges regarding Security 

1) Information Security: Since cloud computing basically deals with data storage and its processing so security is of paramount 

importance. Now a day’s various cloud platforms offer robust built-in security measures. SSL and digital certificates provides an 

option to enable external security [26].  

 

As far as data security is concerned organizations are needed to incorporate information assurance and operational security (IA and 

OPSEC) policies and procedures. Organization-wide training, education, and awareness package focusing on IA and OPSEC issues 

can also be included to ensure that the policies and procedures are followed completely. Policies regarding access control, 

authentication procedures, account and user management, encryption, content assurance, and general communications security 

(COMSEC) should be developed and compliance measures should be taken for enforcing them [6]. It is very important to establish 
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and maintain consumers’ trust on to the mobile platform protection for providing user privacy and data/application secrecy from 

adversary. 

 
As far as mobile devices are concerned security remains a key concern. As if a device gets stolen or misplaced, crucial data may be 

compromised. Data misuse from stolen/ misplaced devices can be avoided by wiping of mobile device remotely. This feature is 

generally provided by most of the mobile manufacturers and wireless carriers [27]. Mobile devices (cellular phone, PDA, smartphone 

etc) are vulnerable to numerous security threats like malicious codes (e.g., virus, worm, and Trojan horses). Global Positioning System 

(GPS) of mobile devices could also raise privacy issues. Simplest way to detect security threats (e.g., virus, worms, and malicious 

codes) of any mobile device is by installing and running security softwares (like Kaspersky, McAfee, and AVG antivirus programs 

etc). However, mobile devices have limited processing power and energy supply, protecting them from the threats is more difficult 

than that for resourceful device (e.g., PC). We can move the threat detection capabilities to clouds. This paradigm is an extension of 

the existing Cloud AV platform that provides an in-cloud service for malware detection. It also enables us to use multiple antivirus 

engines in parallel by hosting them in virtualized containers. This approach enhances the efficiency of detecting malware and also 

improves battery lifetime up to 30%. Although storing a large amount of data/applications on a cloud has its own benefits but 

integrity, authentication and digital rights of data/applications should also be taken into consideration [28]. 

2) Privacy and Confidentiality: There are various policies and schemes (such as Fair Information Practice Principles (FIPP)) being 

proposed which require rigorous controls and procedures to protect the privacy of individuals. Organizations that collect 

data\information must have some policies and procedures in order to handle, store, and dispose them securely and must be 

implemented to maintain the privacy. Risk of privacy exposure, identity theft and fraud can be reduced by implementing enhanced 

protection measures for sharing data in interconnected systems, implementing monitoring capabilities and protocols, and by educating 

users about proper social media safe-surfing. By establishing policies regarding use of social media and implementing processes to 

protect their infrastructures from unauthorized use of social media an organization can protect themselves from serious legal and 

security-related problems. Otherwise their information infrastructure and reputation both will be irreparably damaged [6].  

 

Encryption provides most effective way to maintain integrity and confidentiality of information. Encryption favors data storage and 

transport but it fundamentally prevents data processing. Therefore, initially it was quite useless to send encrypted data to cloud 

providers for processing. But this challenge has been met by homomorphic cryptography (HC) which ensures that operations 

performed on an encrypted text results in an encrypted version of the processed text [29]. 

 

GPS positioning devices has favored mobile users for using location based services (LBS). However, LBS raise a privacy issue 

when mobile users provide private information such as their current location and it becomes even worse if an adversary knows user’s 

some other important information. Location trusted server (LTS) provides solution to this issue [30]. Digital rights management 

(DRM) provides another issue of privacy. Unstructured digital contents (e.g., video, image, audio, and e-book) have often been pirated 

and illegally distributed. In order to stop the piracy and illegal distribution of these unstructured digital contents [31] proposed 

Phosphor, a cloud based mobile digital rights management (DRM) scheme with a sim card in mobile phone. It improves flexibility and 

reduces the vulnerability of its security at a very low cost. But this approach is basically based on sim card of mobile phone, so it 

cannot be applied for other kinds of accesses like a laptop using WiFi to access these contents [28]. 

3) Malicious Attacks: All networks are susceptible to one or more malicious attacks. As more as external Web sites are being 

accessed malicious actors will have more opportunities to access the network and operational data of that organization. Implementing 

security controls across all Web 2.0 servers and verifying these rigorous security controls can reduce the threats to internal networks 

and operational data. Additionally, separating Web 2.0 servers from other internal servers may further mitigate the threat of 

unauthorized access to information through social media tools and Web sites [6]. Some of the potential attack vectors criminals may 

attempt include:  

 Denial of Service (DoS) attacks – It has been argued that a cloud is more susceptible to a DoS attack; because more than one 

client can access cloud at the same time, which makes DoS attacks much more damaging.  Twitter has suffered a devastating 

DoS attack in 2009.  

 Side Channel attacks – In this kind of attack a malicious virtual machine is placed in close proximity of a target cloud server to 

compromise the cloud security and then a side channel attack is launched.  

 Authentication attacks – Authentication is one of the weak points in case of hosted and virtual services and is generally been 

targeted. A user can be authenticated in number of ways and these mechanisms and methods which are used to secure the 

authentication process are frequently been targeted by the attackers.   

 Man-in-the-middle cryptographic attacks – This attack is carried out when an attacker places himself between two users. In this 

kind of attack attacker places himself in the communication path and after that it is up to him what to do, he can intercept and 

modify communication [32]. 

4) Network Monitoring: In addition to latency and bandwidth problems network performance monitoring is also an important issue 

which need proper concern and care. It is critical to have a dynamic cloud performance system that can allow traffic re-routing, access 
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swapping and handover. With all these key challenges given mobile computing is still viable business and is being preferred by more 

cloud users. 

 
Foreign intelligence services (FIS) have extensive resources and have repeatedly demonstrated their capability to use automated 

‘social engineering’ techniques to mine social media sites. By their very nature, social media sites have an abundance of information, 

which makes them susceptible to data mining. Our adversaries can use this data to analyze aggregated information. Without adequate 

network monitoring, an organization cannot ensure that whether users are complying or not its policies regarding the release of high-

value information. Additionally, programming languages used in Web 2.0 applications (e.g., Java, Ajax, and the JSON data 

interchange format) may create other opportunities for malicious actors to access an organization’s back-end network infrastructure 

and do irreparable damage (e.g., access or corrupt data or applications). Consequently, an organization using social media may need to 

implement increased security controls for any separate sensitive information residing on the server’s backend [6].  

5) Compliance and Enforcement: For now there is no formal set of standards that should be followed for events and policies of 

cloud computing implementation. But still there are numerous regulations concerning storage and usages of data, including Payment 

Card Industry Data Security Standard (PCI DSS), the Health Insurance Portability and Accountability Act (HIPAA), the Sarbanes-

Oxley Act, among others. Regular reporting and audit trails are required for many of these regulations. These regulations are needed 

to be followed completely and appropriately for corporate data to be moved to the cloud. It may be difficult or unrealistic to use public 

clouds if our data is subjected to legal restrictions or regulatory compliance. We can expect providers to build and certify cloud 

infrastructures to address the needs of regulated markets.  

 

Achieving certification may be challenging due to the many non-technical factors, including the current state of general cloud 

knowledge. There are a large number of security threats; it is not possible to implement preventive measures to all of them. When user 

executes any application and he is aware of the asperity and nature of potential threats to security associated with its use then he can 

avoid steps that are more susceptible to security attacks. This makes user education and training crucial in safeguarding networks and 

data. With the advent of social media, training programs are also need to be augmented to address the additional risks posed by social 

media. This social media training can be incorporated to the annual security training programs of organizations.  

 

Social media tools and sites can be addressed during existing certification and accreditation procedures, thereby helping to ensure 

that security standards of organization are upheld. Additionally, on the side of organizations they can develop a mentoring program; 

take advantage of skills of those employees who have more advanced social media skills in training those for whom this technology is 

unfamiliar [6]. What type of training does the provider offers to their employees is actually a rather important item, because people 

will always be the weakest link in security. Knowing how your provider trains their employees is an important item to review. 

6) Incident Response: Even after implementing best measures for safeguarding data and information and having users trained with 

best ‘safe-surfing’ techniques, incidents will inescapably occur. Every cloud provider organization must plan and develop some 

measures that can be implemented as a quick response and recovery from data spill, misinformation and rumor, or from any malicious 

attack. Many providers promote their services as being unhackable. But we know it very well that cloud based services are an 

attractive target to hackers so it’s better to anticipate such incidents previously rather than developing and implementing a plan for 

managing and responding to them after their occurrence. Or we can say that for security concern events prevention is better than cure 

[6]. 
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Figure 1.  Challenges regarding Implementation of Cloud Computing in Mobile Applications 

In case of cloud computing user generally don’t have the knowledge of location where our cloud services are physically located. But 

like all physical locations’ they also faces threats  such as fire, storms, natural disasters, and loss of power. So it is also an important 

aspect to take care about these events. How will the cloud provider is going to respond them, and what guarantee of continued services 

are they promising? [33] 

 

III. CONCLUSION 

Implementation of cloud computing in mobile applications is going to be a trend in the future since it combines the advantages of 

both mobile computing and cloud computing, thereby providing optimal services for mobile users. According to Recent researches, by 

the end of 2013 there will be more than 10 thousand mobile applications that will be executed through cloud computing. That traction 

will push the revenue of mobile cloud computing to $5.2 billion. Here in this paper we have provided an overview of cloud computing 

its definitions, constituting elements (that are cloud platform and cloud applications) and finally we have discussed about the 

challenges of implementing cloud computing in mobile applications and their possible solutions. 
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The scenario of man-elephant conflict in Hoollongapar 

Gibbon Wildlife Sanctuary of Assam, India   

Sujayita Bhattacharjee 

 

 
    Abstract- Man-elephant conflict is a crucial problem 

concerning the north-eastern part of India. It has assumed a 

severe character due to increasing human population, 

diminishing forests and consequent habitat loss of the elephants. 

Likewise is the case in Hoollongapar Gibbon Wildlife of Assam. 

This wildlife sanctuary is a home to the endangered Asian 

elephants and the increasing man-elephant conflict in this region 

is posing serious threat to the elephants of the sanctuary. 

Moreover, the local inhabitants are also suffering a lot due to the 

increasing conflicts with the elephants. This paper is prepared in 

the light of the situation’s gravity, which demands proper study 

on it, so that the causes of the problem can be identified and 

necessary suggestion can be forwarded for its solution. 

 

    Index Terms- Man elephant conflict, Gibbon Wildlife 

sanctuary problem 

 

I. INTRODUCTION 

onflict between man and elephant is not new. Rather it’s as 

old as the human civilization itself. But in today’s world this 

issue has grabbed serious concern due to the fast decrease in 

elephant population world-wide. Elephants are gradually getting 

endangered and man-elephant conflict being one of its prime 

causes. Each year, human-elephant conflict results in about 300 

human deaths and damage to 10,000-15,000 houses and 8-10 

million hectares of crops, while over 200 elephants die due to 

human-related activities, which include poaching for ivory or 

meat, poisoning, cattle-borne diseases, electrocution and 

collision with trains (Bist 2002). 

 

    Hoollongapar Gibbon Wildlife Sanctuary, also commonly 

known as Gibbon wildlife Sanctuary is tremendously suffering 

from the problem of man-elephant conflict. The problem is 

growing day by day and has become a great cause of concern in 

the region as it poses great threat to the lives of not only the 

humans but also the elephants. There are frequents news of 

deaths and casualty in the region owing to conflict between man 

and elephants. Although the inhabitants of the region and its 

vicinity seem to be concerned with it but not much has been done 

for its amelioration.  

 

II. STUDY AREA 

    The Gibbon Wild Life Sanctuary is located in the Jorhat 

district of Assam (India). It is situated in close proximity to the 

Naga Hills and the town of Mariani. Its geographical location is 

26˚40´N to 26˚45´N latitude and 94˚20´E to 94˚25´E longitude. 

As per the official records, the sanctuary accounts for an area of 

20.48sq.km (Figure: 1). 

 

      It is a semi-evergreen forest region dominated by tropical 

moist deciduous vegetation. It is an abode of many rare species 

of flora as well as fauna. This sanctuary has the distinction of 

having altogether seven primate species. The Bhogdoi River 

flowing in the direction from south-east to north-west distinctly 

demarcates the sanctuary by a permanent physical barrier and 

along the most part of the boundary line of the sanctuary stands 

the settlement areas and the tea gardens (Bhattacharjee, 2008) 

(Figure: 2). 

 

 

 
 

 Figure 1: Location map of the study area. 

 

 

 

 

C  
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Figure 2: Map of Gibbon Wildlife Sanctuary 

 

III. DATABASE AND METHODOLOGY 

The entire frame of the study is categorically built on rigorous 

field investigation and observation. As such the data collected 

are mostly primary in nature. However, along with it some 

secondary sources of data like books and journals, etc have also 

been consulted to prepare the report. Both inductive and 

deductive approaches are adopted in the study.   

 

IV. ANALYSIS AND FINDINGS 

   The area of Gibbon Wildlife Sanctuary is merely 20.48sq.km, 

which is too small in size to provide the requirement of habitat. 

Besides, the increasing population pressure has led to large scale 

human settlement in the periphery areas of the sanctuary and 

many small villages have come up in the region by encroachment 

of the forest area. These villages were established during the 60’s 

to rehabilitate the flood affected landless people of Majuli and 

adjoining areas (Hazarika & Gupta, 2005). This has led to 

frequent conflict between man and elephant. This problem has 

developed simultaneously for both man and elephants due to 

their growing population and consequently growing needs.  

Infact, frequent invasion into each other’s territory by the 

humans and the elephants has become a common practice in the 

region.  

 

     Previously, the sanctuary extended up to the Naga Hills and 

was connected to the Dissoi Valley Reserve Forest. But with the 

growth of tea gardens in the subsequent periods the sanctuary 

gradually got detached from the Reserve Forest area, giving rise 

to the problem of space and food. At a trace the sanctuary can 

provide food to the elephants for hardly three to four months 

(Bhattacharjee, 2008). So, the elephants have a natural tendency 

to move towards the Desoi valley Reserve Forest in search of 

food. Demolition of the elephant corridor linking Gibbon Wild 

Life Sanctuary and the nearest Desoi Valley reserve forest is 

perhaps a major set-back associated with this problem of 

depredation (Bhattacharjee & Goswami, 2009). This movement 

of the elephants happens through the tea-gardens and the village 

settlements which have grown between these two forests areas. 

This causes panic among the villagers and the people of the tea 

garden, compelling them to adopt various measures to drive the 

elephants away. This gives rise to serious conflict between man 

and elephants in the region. In this course of action loss occurs to 

both life (man & elephant) and property.  

 

     The Hoollongapar Gibbon Wild Life Sanctuary does not have 

a permanent source of water. The run-off water of the channels is 

very quick and during winter season these channels dry up. 

Water retains only in small pockets of the sanctuary. Although 

the river Bhogdoi flows in close proximity to the sanctuary, there 

is large scale human settlement near it. As such very often when 

the elephants go to the river in search of water, the human 

population of the region gets frightened and tries to drive off the 

elephants resulting into conflict between man and elephants. 

 

     In search of food the elephants very often break-in the 

agricultural fields in the village area. To save their crops the 

villagers try to scare away the elephants and indulge into conflict 

with them. 

 

    The people of the nearby tea-garden area are in the habit of 

making and consuming home-made country liquor, of which 

these elephants are very fond off. So, in search of this liquor the 

elephants frequently visit the tea garden area and plunder the 

houses.  

 

    The sanctuary in the absence of any proper demarcation 

cannot restrict the movement of elephants outside and makes 

them vulnerable to poaching. Moreover, the habitat in this forest 

is highly degraded due to continuous illegal felling and 

encroachment by the local people especially by the labourers of 

the adjoining tea gardens (Chakraborty & Gupta 2005). 

 

     The most shocking part of affairs is the existence of a railway 

line which divides the sanctuary into two parts. This railway line 

serves as a death trap for the animals. There are many incidences 

of elephant (and other animals’) injuries and deaths in the 

sanctuary owing to train accidents. 

  

V. SUGGESTION AND CONCLUSION 

     From the findings of the study it is quite clearly that man-

elephant conflict in the region is an outcome of the growing 

space crisis. This space crisis is a product of the diminishing area 

of the sanctuary, increasing human population in its periphery 

combined with human interference within the sanctuary and 

shortage of food and water in the sanctuary (Figure: 3). 
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Figure 3: Entwined causes of man-elephant conflict in 

                        Gibbon Wildlife Sanctuary. 

 

 

    Keeping this in view the following suggestions are forwarded 

to tackle the problem of man-elephant conflict in the region: 

 

(a) The government land attached to the sanctuary must be 
brought under its jurisdiction which will enlarge the space 
and enable free and fare movement of elephants and the 
other animals. 
 

(b) To provide food and shelter to the elephants of the 
sanctuary proper emphasis should be given to develop a 
more variable and feasible dense forest cover. 
 

(c) It is necessary to derive a solution to open up the 
elephant corridors for free movement out wards of the 
sanctuary without disturbing the settlement areas. 

 

(d) To reduce the intensity of elephant deaths and injuries 
due to train accidents, the railways authorities may be 
requested to reduce the speed of trains while passing 
through the Sanctuary area. 

 

(e) Alternatives should be given to the livelihood of the 
neighboring villages. This will reduce the dependency of 
the people on the sanctuary and there by decrease the 
intensity of man-elephant conflict in the region. 
 

(f) A buffer zone can be created between the sanctuary and 
the settlement area by planting unpalatable crops like 
chilly, citrus and tobacco, etc along with thorny bushes. 
 

(g) Emphasis should be given to develop a permanent fresh 
water ecosystem, so that sufficient drinking water is 
available for the elephants within the sanctuary itself. 

(h) The local people generally use various unscientific 
measures (like bursting fire crackers and throwing stones) 
to control elephant depredation. This aggravates the 
problem rather than solving it. As such the local people 
should be imparted proper training by the forest officials, 
so that they can drive away the elephants using proper 
scientific methods. This would help in reducing man-
elephant conflict in the region.  

 

(i) A radically different forest management policy based in 
joint management principle (People-Forest Department-
traditional institutions- NGO’s) is essential to be adapted 
on the basis of the sanctuary’s need and existing pattern 
to check the problem of man-elephant conflict. 
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     Abstract- Anti-inflammatory activities of methanolic extract of callus and intact plant part of Stevia rebaudiana(Bert.) Bertoni was 

studied for the first time. Acute inflammation model, carrageenan induced rat hind paw edema model was employed to investigate the 

anti-inflammatory activity. The methanolic extract from fresh callus cultures of Stevia rebaudianacultured on Murashige and Skoog 

(MS) medium fortified with BAP (2.0 µM) and α- NAA(1.0 µM) for 2 - 12 weeks was studied and compared with intact plant extract. 

Results from the anti-inflammatory activity testing indicated that the callus extract showed a less significant inhibition in the edema as 

compared to extract of intact plant. It was also revealed that there is an increase in the accumulation of secondary metabolites in callus 

cultures of sixth week of incubation. The methanolic extract of callus culture and intact plant part exhibited significant, dose-

dependent activity on the tested experimental animal models and produced a significant inhibition of carrageenan- induced paw edema 

in rat. The study suggests that the plant Stevia rebaudianais also a potent source for phytomedicine development in future. 

 

     Index Terms- Callus culture, Carrageenan, Paw edema, Inflammation, Stevia rebaudianaBert.,in vitro, in vivo. Medicinal plant 

 

Abbreviation-α-NAA (α-Napthaleneacetic acid) , MS (Murashige and Skoog),  CMC (Carboxymethylcellulose), BAP (6-

Benzylaminopurine), SPL (Stevia rebaudianaBert. leaves), SPC (Stevia rebaudianaBert. calli), SP(P) (Stevia rebaudiana plant 

intact/parts),  2,4,5-T (Trichlorophenoxy acetic acid), ROS (Reactive oxygen species). 

 

I. INTRODUCTION 

      Inflammation is a very complex, multifactorial and dynamic process involving many systems which is closely associated with the 

process of repair. Inflammation is defined as local response of living mammalian tissue to injury due to any agent and manifests 

usually in form of painful swelling associated with some changes in skin covering the site. Inflammation can be classified either as 

acute or chronic.Acute inflammationis the initial response of the body to harmful stimuli and is due to the increased movement of 

plasma and leukocytes from the blood into the injured tissues. Chronic inflammation is due to a progressive shift in the type of cells 

which are present at the site of inflammation which is characterized by simultaneous destruction and healing of the tissue from the 

inflammatory process. Carrageenan-induced paw edema model is widely used for determining the acute phase of the inflammation. 

Histamine, 5-hydroxytryptamine and bradykinin are the first detectable mediators in the early phase of carrageenan-induced 

inflammation whereas prostaglandins are detectable in the late phase of inflammation [1,2]. 

Plant based traditional medicine system continues to play an essential role in health care with about 80% of world’s inhabitants relying 

on it for their primary health care [3,4]. Stevia rebaudiana(Bert.)Bertoni ‘the sweet herb of Paraguay’ is an herbaceous perennial 

belongs to the Asteraceae family. Stevia contains a number of diterpenesteviol glycosides which are about 300 times sweeter than 

sucrose at their concentration of 4% (w/v) [5]. Besides its sweetening property Stevia is also known for its medicinal properties [6,7] 

which comes from a variety of constituents besides the steviosides and reaudiosides. This includes sterols, triterpenes, flavonoids, 

tannins, and an extremely rich volatile oil comprising rich proportions of aromatics, aldehyde, monoterpenes and sesquiterpenes.  

In India and in other countries scientists have developed micropropagation protocol for the regeneration of Stevia through different in 

vitro regeneration pathways viz. bud induction [8], somatic embryogenesis [9,10] and organogenesis from callus culture [8,11]. 

Callus initiation in Stevia rebaudiana is reported from different explants viz. leaves shoot tip and shoots discs [9,10,12]. Fewer reports 

are available on the regeneration of Stevia from unorganized callus tissues derived from different explants by dedifferentiation 

induced by exogenous growth regulators [11,13].Another popular aspect of callus culture is the production of secondary metabolite as 

it cannot be synthesized economically on commercial basis [14].  

      Since micropropagation of Stevia rebaudiana is one way to increase the biomass of this medicinal plant, Therefore, the primary 

aim of present investigation was to develop a well standardize micropropagation protocol for Stevia through callus culture technique 

and to investigatethe anti – inflammatory activity of plant and callus extractsof Stevia.  

The investigation of plants for their anti-inflammatory activities can play an important role in drug development program in the 

pharmaceutical industries. 

     The aim of present investigation was to develop callus induction and to investigate  
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II. MATERIALS AND METHODS 

Plant Materials 

Young leaves and shoots of Stevia rebaudiana(Bert.) Bertoni were used as explant to initiate callus culture and the leaves were used 

for the extract preparation. 

Drugs and Chemicals 

The drugs and chemicals used were Carrageenan (Sd Fine Chemicals Limited, Mumbai), Gum acacia, Indomethacin (Indocap, 

Jagsonpal Pharmaceuticals Ltd., Faridabad) and Methanol (BDH, Mumbai). Murashige and Skoog medium (Himedia Laboratories 

Pvt. Ltd., Mumbai), Agar Type 1 (Central Drug House Pvt. Ltd. New Delhi), Sucrose (RFCL Ltd., New Delhi), α-Naphthalene acetic 

acid (Central Drug House Pvt. Ltd., New Delhi) and 6-Benzylaminopurine (Sigma, China). 

Animals 

A permission from Institutional Animal Ethics Committee was granted and after wards male Wistar rats (150-250 g) were maintained 

under standard husbandry conditions and acclimatized to the laboratory environment for a period of one week prior to the 

experimental session. All the animals were divided into different groups each consists of six animals. The experimental animal models 

were made to fast overnight prior to the experiments.  

Callus Culture Conditions  

Young leaves and stem of Stevia rebaudiana(Bert.) Bertonirinsed with distilled water and were sterilized in 70% ethanol for 1 min 

and then followed by five times washing with sterile distilled water and explants were aseptically cut in segments of 0.5 cm length. 

These explants were cultured in sterile polystyrene flasks containing 40 ml of MS medium. The medium was fortified with a mixture 

of BAP (2.0 µM) and α-NAA(1.0 µM) prior to autoclaving at 120
o
C (1.5 Kg/cm

2
) for 30 min, the pH of all media was adjusted to 5.8 

with 0.1N NaOH. All cultures were incubated at 25
o
C with photoperiod for 16 h and darkness for 8 h in a culture room. The initiated 

calli were routinely sub-cultured onto a fresh (multiplication) medium fortified with same concentration of growth regulators as in 

initiation medium to proliferate the calli at faster rate. 

Measurements 

Fresh weights of the calli were recorded immediately after the cultivation time and dried weights were determined by drying to a 

constant weight at 60
o
C in an oven for 24 h. 

Preparation of Extracts 

The plant leaves were shade dried, powdered and extracted with methanol while calli were dried in oven at 35ºC and extracted with 

methanol. The extracts were filtered and concentrated and kept in a vacuum desiccator for complete removal of the solvent. Methanol 

extract of leaves and calli were obtained in the yield of 10.04% and 52.01% w/w respectively. The extracts were stored at 4ºC in glass 

vials for use in anti-inflammatory activities. 

Phytochemical Screening 

The methanolic extract was examined for the presence of various phyto-constituents like alkaloids, tannins, flavonoids, phenolics and 

glycosides by employing standard phytochemical tests[15] 

Anti-inflammatory Activity 

The animals were divided into six groups. Group I (n=6) served as Control, received the vehicle only (1% CMC, 10 ml/kg oral dose). 

Group II (n=6) served as Standard, received Indomethacin at dose of 1 mg/kg body weight. Group III (18 animals in subgroups of 6), 

GroupIV (18 animals in subgroups of 6) served as test, received methanolic extract of Stevia rebaudiana(Bert.) Bertoni leaves (SPL) 

and Stevia rebaudiana(Bert.) Bertonicalli (SPC) at oral doses of 100, 200 and 400 mg/kg body weight respectively. 

Paw Edema Induction  

Carrageenan induced paw edema was used to determine the anti-inflammatory activity of the extracts [16]. The animals pretreated 

with extract or Indomethacin one hour before were injected with 0.1 ml of 1% Carrageenan (in 1% CMC) solution into the sub-plantar 

region of right hind paw. Paw volume was measured by dislocation of the water column in a Plethysmometer (UgoBasile, Italy) 

immediately after Carrageenan application at 0, 1, 2, 3, 4 and 6 h after the stimulus. Reduction in the paw volume compared to the 

vehicle-treated control animals was considered as anti-inflammatory response. 

The percentage inhibition of edema was calculated as follows: 

(VT-VO) Control – (VT-VO) Treated group 

Percentage of Inhibition = ---------------------------------------------------------x 100 

(VT –VO) Control 

 

Vo= paw volume of the rat before administration of Carrageenan. 

VT= paw volume of the rat after the administration of Carrageenan at different time intervals. 

Percentage inhibition of paw edema was found to be proportional to anti-inflammatory activity. 
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III. RESULTS AND DISCUSSION 

     MS medium fortified with BAP (2.0 µM) and α-NAA(1.0 µM) was found best for initiation and multiplication of callus from 

leaf and shoot explant. The callus cultures were maintained in dark conditions in a culture room. For further multiplication the callus 

were transferred on to the multiplication medium. The physical appearance of all calli was friable and ranging from yellow to brown. 

Figure 1shows that the growth of different callus cultures (2, 4, 6, 8, 10 and 12 weeks) expressed as the increase or decrease in fresh 

and dry weights. The weights of fresh callus extracts significantly increased with the duration of cultivation and then decreases. The 

dried callus weight was maximum of sixth week of callus culture. The maximum secondary metabolites were also seen in the sixth 

week incubation of callus culture.  After extraction, the extracts were subjected to qualitative phytochemical tests ( 

 

Table 2). 

The anti-inflammatory effect of the extract and the reference drug in carrageenan induced paw edema model in rats is shown in  

Table 3. Carrageenan induced paw edema in rats reached to a peak value at 4 h and graded doses of methanolic extract of plant and 

callus produced a significant inhibition in the edema volume (P < 0.001). The leaf extract at the test doses 100, 200 and 400 mg/kg 

body weight reduced the edema induced by carrageenan by 28, 37 and 42% respectively at 4 h and callus extract reduced the edema 

by 25, 28 and 34% respectively at 4h, whereas the standard drug showed 85% of inhibition as compared to the control group. All the 

doses of methanolic extract of SP(P) are significantly inhibit the paw edema in rats than all the doses of SP(C). The study suggests the 

methanolic extracts of intact plant part of  Stevia rebaudiana has more potent inhibition than callus culture for carrageenan induced 

paw edema in rat. 

      Carrageenan induced paw edema is widely used for determining the acute phase of the inflammation [1] and is characterized by 

biphasic event with involvement of different inflammatory mediators. In the first phase (during the first 2 h after carrageenan 

injection), chemical mediators such as histamine, dextran and serotonin play role, while in second phase (3-4 h after carrageenan 

injection) Kinin and prostaglandins are involved [17,18].  The results of present study revealed that administration of methanolic 

extract inhibited the edema starting from the first hour and during all phases of inflammation, which probably leads to inhibition of 

different aspects and chemical mediators of inflammation. 

     It is well known that in chronic and sub-acute inflammation ROS play an important role in modulating the extent of inflammatory 

response and consequent tissue and cell injury[19]and antioxidants are considered as possible protective agents reducing oxidative 

damage of human body from ROS and retard the progress of many diseases [20]. The natural phenolic, alkaloids, tannins, glycosides 

and flavonoids compounds function as antioxidants by different mechanisms and according to present study, the high contents of these 

phytochemicals in both the extracts can explain its anti-inflammatory activity[21] 

Thus, it can be concluded that the methanolicextract of in vivo plantpossesses higher anti-inflammatory activity than leaf and shoot      

callus. Further studies involving the purification of the chemical constituents of the plant and the investigations in the biochemical 

pathways may result in the development of a potent anti-inflammatory agent with low toxicity and better therapeutic index. 
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 RESULTS 

 

 
Figure 1: Weights (gms) of callus cultures after 2, 4, 6, 8, 10 and 12 weeks in MS medium fortified with BAP (2.0 µM) and α-

NAA(1.0 µM). 

 

Note: callus texture was yellow to brown up to 12 weeks.  

 

 

Table 2: Qualitative Phytochemical test of Extracts of SP(P) and SP(C) 

 

S.No Test/Reagent used Sample SP(P) Sample SP(C ) 

Test for alkaloids 

1 Mayer’s reagent + ve +ve 

2 Dragendorff’s reagent + ve + ve 

Test for Carbohydrates and Glycosides 

5 Molish’s reagent + ve + ve 

6 Fehling’s solution + ve - ve 

Test for Tannins and phenolic compounds 

7 Ferric chloride solution + ve + ve 

8 Geletin solution + ve - ve 
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9 Lead acetate solution  + ve + ve 

Test for lignin 

10 Extract + Alcoholic solutions of phloroglucinol and hydrochloric acid + ve - ve 

Test for Terpenes 

11 Extract + chloroform+ acetic anhydride + Sulfuric acid + ve + ve 

Test for Flavonoids 

12 Methanolicextract + Hydrochloric acid + Magnessium ribbon + ve + ve 

 

 

Table 3: Anti-inflammatory effect of the extract and reference drug in carrageenan induced paw edema in rats 

 

Groups Dose mg/kg b.w 
Paw Edema Volume 

 

 
 

1hr 2hr 3hr 4hr 

 . 
Mean ± 

S.E.M 

%PEI 

 

Mean ± 

S.E.M 

%PEI 

 

Mean ± 

S.E.M 

%PEI 

 

Mean ± 

S.E.M 

%PEI 

 

Control ---- 0.28±0.01 ----- 0.85±0.02 ----- 0.89±0.01 ---- 0.46±0.01 ---- 

Standard 10 0.22±0.03 30 0.27±0.02
c
 72 0.27±0.01

c
 78 0.18±0.01

c
 84 

SP(P) 

100 0.19±0.04 12 0.60±0.05
b
 21 0.61±0.04

c
 23 0.31±0.03

b
 22 

200 0.15±0.02
c
 18 0.52±0.04

c
 24 0.52±0.04

c
 30 0.25±0.03

c
 34 

400 0.23±0.03 21 0.60±0.03
c
 28 0.61±0.02

c
 33 0.33±0.03

b
 37 

SP(C) 

100 0.14±0.02
b
 10 0.61±0.03

c
 16 0.60±0.02

c
 15 0.29±0.04

b
 21 

200 0.25±0.02 18 0.61±0.06
a
 21 0.64±0.06

a
 21 0.38±0.04 25 

400 0.14±0.03
a
 23 0.56±0.04

c
 25 0.56±0.03

c
 30 0.31±0.04

b
 30 

Values are expressed as mean ± S.E.M; n=6; significance at p< 0.05
a
, 0.01

b
 and 0.001

c
as compared to the control.  PEI – Paw 

Edema Inhibition 

 

AUTHORS 

First Author- ArvindArya, Department of Biotechnology, Meerut Institute of Engineering and Technology, Meerut. UP, India 

arvindarya@hotmail.com 

Second Author - Sandeep Kumar,  National Institute of Engineering and Technology, NIMS University, Jaipur 

sk_teotia@yahoo.com 

Third Author - M.S. Kasana, Department of Botany, IP College, Bulandshar, UP, India dr.mskasana@gmail.com 

 

Correspondence Author – ArvindArya, arvindarya@hotmail.com , arvind.mon@gmail.com , + 91 9761143975 

 

 

 

mailto:arvindarya@hotmail.com
mailto:sk_teotia@yahoo.com
mailto:dr.mskasana@gmail.com
mailto:arvindarya@hotmail.com
mailto:arvind.mon@gmail.com


International Journal of Scientific and Research Publications, Volume 2, Issue 8, August 2012               426 

ISSN 2250-3153  

www.ijsrp.org 

Empirical Nexus between Corruption and Economic 

Growth (GDP): A Cross Country Econometric Analysis 

Triumph O. Oni1and Olushina Olawale Awe2 

 
1Department of Economics, University of the West of England, Bristol, United Kingdom 

2Department of Mathematics, Obafemi Awolowo University, Ile-Ife, Nigeria 

Email of the corresponding author: olawaleawe@yahoo.co.uk 

 

 

Abstract 
     In recent years, corruption has become a notable issue in 

many countries of the world especially in developing countries 

where it has serious consequences. In this paper, we research on 

the effect of corruption on the output growth of various countries 

using the classical multiple linear regression model. In all 

analyses, we find that corruption plays a massive role in 

economic growth and development and it is notably negative; as 

the regression analysis shows that as an economy increases on 

the scale of index, the more increase we experience in the GDPca 

and other economic growth determinants such as investment, 

because investments (FDI) is positively correlated with cleaner 

economies such as Denmark, New Zealand, Finland, United 

States, et al. In contrast, countries with low CPIs experience 

impediments in their relative economic growth and development 

as factors such as investment is likely to decline in such 

countries, these countries include: Afghanistan, Somalia, Nigeria, 

Ghana, Mali, et al. 

Index Terms: GDP, Economy, Multiple Regression, Corruption 

Index. 

I. Introduction 

The importance of corruptionis overriding in its aptitude to affect 

the very depth of various economies in the world 

today.Corruption as a phenomenon is a world-wide issue 

whichcan be described asthe process of acquiring wealth, power 

or influence through illegitimate means for private expansion at 

the expense of the public. Corruption, which can be likened to 

cockroaches, hasbeen amidst humans for a long period and rests 

as one of the major problems in the economies of the world, 

especially in developing economies with severe predicaments 

(Agbu, 2001). It discourages the idea of human and property 

rights and privileges accrued to citizens of the respective nations. 

It coerces essential institutions, notably political and economic 

institutions which therefore terrorises the theory of democracy, 

social and economic benefits. Venality is often a surreptitious act 

which complicates and affects the entire economy. Corruption 

has been honoured with significant time and attention amidst 

economists and global financial institutions such as the World 

Bank and IMF
136

 in the last few decades, because of its dominant 

effect on economic growth. 

     Furthermore, economists and other researchers remain open-

ended about the impact of corruption on economic growth, 

although there has been an increasing literature on the 

relationship between corruption and economic growth, and the 

generic deduction is that corruption decelerates the long-run 

growth of an economy via extensive mediums, such as public 

and private consumption, private direct investments and portfolio 

investments (Lambsdorff, 2003; Habib and Zurawicki, 2003). It 

hinders economic growth, widens the gap between the rich and 

the poor and ultimately undercuts the efficacy of aids and 

investments.However, it has been argued in several literatures, 

that corruption could have a positive and advantageous effect on 

economic growth. 

     In this article, we will critically analyse possible sources and 

reasons of corruption and economic effects of corruption across 

several countries of the world, in reference to a review of the 

current empirical and theoretical literature. Furthermore, we will 

also suggest an econometric (regression) model that shows the 

effect and relationship that subsist between corruption and 

economic growth and identify any possible outliers (if any). 

Finally, a deduction on the analysis will be conveyed. 

II. Literature Review 

Several intelligent academic articles are indifferent about the 

impact of corruption on economic growth. Some primary authors 

claimed that corruption has the prospect to improve productivity 

and growth. Leff (1964) and Huntington (1968) for instance, 

beheld corruption as the necessary ‘’grease’’ to lubricate the 

rigid wheels of government administration. Likewise, other 

authors viewed corruption as a means of payment to 

officeholders, to encourage them to provide an efficient 

administrative service in the economy. Lui (1985) explained in 

his claim that bribes and inducements can assist in minimizing 

bureaucratic costs and enhance efficient public administration in 

economies. Beck and Maher (1986) show a similar result 

claiming that government officials will offer projects and 

contracts to firms bidding the lowest cost
137

. 

                                                 
136

International Monetary Fund. (1998), Roads to 

Nowhere: “How Corruption in Public Investment 

Hurts Growth.” Washington D.C. 
137

 For more details on corruption improving the economy, check 

Douglas  Houston: Can corruption ever improve the economy. 
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However, the arguments above in support of the proficiency of 

corruption to induce economic growth and development are 

reliant on fractional aspects and perspectives of corruption; that 

is the arguments do not take the entire picture into consideration. 

(Kaufmann, 1997; Aidt, 2003 and Seyf, 2001). Notably, Myrdal 

(1968) stated that public officeholders, that corruptive measures 

such as bribes creates an incentive for officials to cause greater 

deferments on administrative proceedings in other to appeal more 

bribes. Therefore arguments that support corruption, ignore the 

administrative delays that impedes economic development. 

(Kaufmann, 1995). 

Conversely, current literatures have shown that corruption is 

more than an instrument that speeds up economic growth (see 

Jain 2001).For instance:Murphy and vishny (1991) claim that 

corruption causes the redistribution of endowed and talented 

individuals from productive and innovative activities to 

unproductive and growth impeding services
138

. Consequently, the 

impact of corruption on economic growth is very complex and is 

not as forthright as portrayed by several early authors. However, 

a priori empirical research have analysed and shown that 

corruption ultimately encumbers economic growth and 

development: Mauro, 1995, 1997, 1998; Tanzi et al, 1997; 

Kaufmann and Wei, 1999; Gupta et al., 2000; Li et al., 2000; 

Gupta et al., 2001; Gupta et al., 2002; Pellegrini and Gerlagh 

(2004: 429). Therefore, it is a common finding in academic 

literatures that corruption hampers and hinders economic growth 

and development. Svensson (2005:39) stated that virtually all 

academic literature; advocate that corruption relentlessly hinders 

economic growth and development.  

Particularly, Meon and Sekkat (2005) discovered a significantly 

negative relationship between corruption and economic growth. 

They further stated that corruption doesnot “grease the wheel” as 

claimed by some researchers, but it “sands the wheel”
139

. Also, 

Rock and Bonnett (2004) found a negative effect of corruption 

on economic growth and they emphasized the fact that corruption 

decreases investment and this is more evident in most developing 

countries although, in emerging economies such as: China, 

Indonesia, Japan, Korea, and Thailand, corruption was seen to 

positively impact economic growth. Similarly, Mauro (1995) 

who is a major pioneer in the corruption study also analysed and 

claimed that corruption as a massive negative effect on 

investment and economic growth. 

Further studies analysed by Mendez and Sepulveda (2006) 

looked into the long-run effects of corruption on the economy, 

and they realised that corruption severely damaging impacts or 

effects on the growth of the economy. 

The acts of corruption are not recent issues;the account of 

corruption is as old as human existence (Lipset and Lenz, 2000). 

Corruption is endemic as well as an enemy within (Agbu, 2003). 

                                                 
138

 Details on the effect of corruption on public expenditures 

check Abed and Gupta (2004) a review on this subject was also 

made by Hillman (2004). 
139

  For more details on whether corruption greases or 

sands the wheel (economy), check PIERRE-

GUILLAUMEMÉON and KHALID SEKKAT (2005): 

“Does the Corruption grease or sand the wheels of the 

economy”. 

It is considered to be a cankerworm, which has eaten profoundly 

into the fabric of the nation; it arrays from so called little forms 

of corruption to bureaucratic or systemic corruptions 

(International Centre for Economic Growth, 1999).  

III. Data and Methodology 

    This empirical analysis makes use of data from a large sample 

of countries about 178 countries (although the sample size 

reduced because some of the countries did not have enough data 

for some important economic indicators) in the year 2010. 

Values of annual growth population (pop), GDP per capital 

(GDPca), Secondary school enrolment rates (SED) which is a 

proxy for human capital, foreign direct investment (net inflows 

as a % of GDP), Imports of goods and services, Inflation 

(consumer prices) and Gross domestic product (GDP) were 

extracted from World Bank development indicators. 

Furthermore, data measuring corruption levels was obtained from 

the Corruption Perception Index (CPI) surveyed by Transparency 

International and this was acquired for year 2010. The 2010 

Corruption Perceptions Index was based on 13 independent 

surveys and the index perceived corruption for 178 countries. 

The index is scaled from 0 (almost corrupt) and 10 (almost 

clean). 

Data on these variables were subjected to econometric analysis, 

particularly regression analysis and ordinary least square 

estimation. Also, the dependent variable used for this economic 

model is the GDP per capital, based on the fact that most related 

academic literatures, consider it to be a proper measurement of 

economic growth (Mauro, 1995). Furthermore, the natural 

logarithm was applied on the dependent variable (GDPca) to 

reduce the effect of the asymmetric distribution of the variable.  

Additionally, colinearity diagnostics tests were carried out to 

check for possible serial correlation-Durbin Watson statistics and 

correlation matrix was computed, in addition with Variance 

Inflation Factor (VIF), Autocorrelation, and Tolerance tests for 

multi-colinearity. 

IV. Empirical Analysis and Results 

     The archetypal empirical studies of corruption and economic 

growth such as Mauro (1995), Li et al (2000) and Rock and 

Bonnett (2004), produced a cross-section analysis, in which 

average rate of growth is the dependent variable and various 

determinants of GDP are independent variables.  

The analysis for the impact of corruption on economic growth 

was carried out with the use of four models: 

4.1: Estimation of the models 

First Model: Showing the regressors for the dependent Variable 

(GDPca) and their respective coefficients and T-ratios, for a 

sample size of 177 countries in the year 2010 (excluding the 

Taiwan, cause of the absence of data for GDPca). 

LogGDPca = 6.079 + 0.580cpi 

Regressors Constant (β0) Corruption price index(CPI) 

Coefficients 

 (S.E) 

6.079 

(0.162) 

0.580 

(0.036) 

t-ratios 37.632 16.171 

 

R
2
 = 0.599           Adjusted R

2
 = 0.597 

DW-Statistics = 1.937 
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The first model shown above shows the direct effect of 

corruption on GDPca, as only the CPI was estimated with the 

exclusion of other essential determinants of GDPca. The constant 

of 6.079, shows that when the CPI is 0, the GDPca increases by 

100(6.079)-taking the log into account, which is 607.9. Also, the 

intercept is very significant, with p-value < 0.05. 

The CPI which is estimating the impact of corruption, has a 

positive coefficient, which implies that 1% increase in the CPI 

score (as you move towards the optimum scale of 10) GDPca 

increases by 100(0.58) which is 58, and CPI is also very 

significant with a p-value <0.05.  

Ultimately, the adjusted R
2
 is 0.597 which shows that 59.7% of 

the variation in GDPca is explained by the independent variable 

(CPI); this is relatively low though it is as a result of the omitted 

variables. 

 

Second Model: Showing the regressors for the dependent variable (GDPca) and their respective coefficients and T-ratios for a sample 

size of 134, as some countries were removed cause of lack of data. 

LogGDPca = 6.824 + 0.545cpi – 0.007GDP – 0.253pop – 0.005imp + 0.003fdi 

Regressors Constant (β0) Corruption price 

index(CPI) 

GDP Population growth Imports FDI 

Coefficients 

(S.E) 

6.824 

(0.245) 

0.545 

(0.037) 

-0.007 

(0.020) 

-0.253 

(0.071) 

-0.005 

(0.003) 

 0.003 

(0.003) 

t-ratios 27.802 14.535 -0.372 -3.560 -1.608 0.924 

 

R
2
 = 0.698          Adjusted R

2
 = 0.686 

DW-Statistics = 2.142 

The second model shows five independent variables explaining the dependent variable (GDPca). The following shows the respective 

effects of the variables: 

 The constant (β0) has a value of 6.824, which shows that a zero increase in the independent variables will increase GDPca by 

100(6.824) = 682.4. Additionally, it is very significant at 95% levels as the p-value is < 0.05. 

 The CPI has a coefficient of 0.545, which shows that 1% increase in the CPI scale, will increase GDPca by 100(0.545) = 

54.5. Also, it is very significant as the P-value is <0.05.  

 The GDP has a negative coefficient of -0.007, which is not according to theory as it should be positive. It however implies 

that 1% increase in the GDP will decrease the GDPca by 100(0.007) 0.7. Also, it is very insignificant, as the P-value is > 

0.05. 

 Population growth has a negative coefficient of -0.253, which is arguably according to theory as increase in population 

reduces net exports hence causing GDP to fall, and it shows that 1% increase in the population growth, will decrease GDPca 

by 100(0.253) = 25.3. Also, it is very significant as the P-value is <0.05.  

 Imports of goods, also has a negative coefficient of -0.005(according to theory), showing that 1% increase in imports will 

lead to a fall in GDPca by 100(0.005) = 0.5 

 FDI has a coefficient of 0.003 (according to theory), showing that 1% increase in FDI will result in an increase of 100(0.003) 

= 0.3. 

 The Adjusted R
2
 has improved relative to the first model (0.686) which shows that 68.6% of the variation in the GDPca is 

explained by the independent variables. 

 DW-statistics (which tests for serial correlation), is 2.142 and with reference to the tables, show that there is no serial 

correlation. 

Third Model: Showing the regressors for the dependent variable (GDPca) and their respective coefficients and T-ratios for a sample 

size of 43. 

LogGDPca = 8.120 + 0.488cpi – 0.595pop – 0.017imp – 0.009fdi -0.001sec 

 

 

 

 

 

R
2
 = 0.758             Adjusted R

2
 = 0.725 DW-Statistics = 1.854 

The third model shows an improvement in terms of model specification though the estimate of FDI is not according to theory; 

however, the sample size reduced to 43(because of absence of data for certain countries). 

Additionally, adjusted R
2
 has improved to 0.725, showing that 75% of the variations in GDPca are explained by the independent 

variables. Also, DW-statistics shows that there is no serial correlation. 

Fourth Model: Showing the regressors for the dependent variable (GDPca) and their respective coefficients and T-ratios for a sample 

size of 116. 

Regressors Constant (β0) Corruption price index(CPI) Population growth Imports FDI SEC 

Coefficients 

(S.E) 

8.120 

(0.673) 

0.488 

(0.068) 

-0.595 

(0.151) 

-0.017 

(0.008) 

-0.009 

(0.031) 

-0.001 

(0.005) 

t-ratios 12.074 7.209 -3.929 -2.021 -0.307 -0.132 
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LogGDPca = 7.027 + 0.515cpi – 0.442pop – 0.006imp + 0.004fdi + 0.014inf
140

 

 

 

 

 

 

R
2
 = 0.734              Adjusted R

2
 = 0.722 

DW-Statistics = 2.000 

The DW statistics for the fourth model is 2.000, which in reference to the DW tables shows that there are no serial correlations. 

Conclusively, we consider the Third model to be the best model, because it relatively has the highest value of adjusted R
2
 = 0.725. The 

coefficients of most of the regressors are according to theory, compared to the second or third model and most of the variables are 

significant at 95% levels. Nevertheless all the models were relatively good. 

The table below gives a relative comparison of the four regression models: 

Economic model (determinants of GDP per capital) 

Alpha (α) = 

0.05 

significance levels, 

t-values are in parenthesis.  

** denotes significance at 5% level 

V. Conclusion 

    The primary objective of this study is to critically access the impact of corruption on the economic growth of different countries of 

the world. The above analysis have therefore shown that corruption plays a massive role in the economic growth and development is 

notably negative as the regression analysis shows that as an economy improves on the scale of the index (the cleaner an economy) it 

increases the GDPca and other economic growth determinants such as investment, because investments (FDI) is positively correlated 

with cleaner economies such as Denmark, New Zealand, Finland, United States, et al. In contrast, countries with low CPIs experience 

impediments in their relative economic growth and development as factors such as investment is likely to decline in such countries, 

these countries include: Afghanistan, Somalia, Nigeria, Ghana, Mali, et al. 

     Therefore in other to improve economic growth and development, policy holders and other officials should engage in measures that 

will curb corruption, these measures include: Increasing efforts aimed at providing adequate information about the long-run negative 

impacts of corruption, also more severe measures should be adopted, ensuring that public funds are not embezzled these could 

include; examination of records and independent auditing
141

.  

                                                 
140

Notes: The interpretations of the third and fourth models are similar to what is done for the second 

model. 
 
141

 See Adela Shera for more details on corruption eradication (2011) 

Regressors Constant (β0) Corruption price index(CPI) Population growth Imports FDI Inflation 

Coefficients 

(S.E) 

7.027 

(0.288) 

0.515 

(0.040) 

-0.442 

(0.086) 

-0.006 

(0.003) 

0.004 

(0.003) 

0.021 

(0.018) 

t-ratios 24.401 12.747 -5.122 -1.905 1.376 1.155 

Independent                                  

Variable Model 1 Model 2 Model 3 Model 4 

Intercept  

6.079** 

(37.632) 

6.824** 

(27.802) 

8.12** 

(12.074) 

7.027** 

(24.401) 

CPI Score 

0.58** 

(16.171) 

0.545** 

(14.535) 

0.488** 

(7.209) 

0.515** 

(12.747) 

GDP 

 

-0.007 

(-0.372) 

  

Population growth 

 

-0.253** 

(-3.560) 

-0.595** 

(-3.929) 

-0.442** 

(-5.122) 

Imports 

 

-0.005 

(-1.608) 

-0.017** 

(-2021) 

-0.006** 

(-1,905) 

FDI 

 

0.003 

(0.924) 

-0.009 

(-0.307) 

0.004 

(1.376) 

Secondary school enrolment 

  

-0.001 

(-0.132) 

 

Inflation 

   

0.021 

(1.155) 
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     Conclusively, Government should improve her political determination to fight corruption to a standstill in the economy. Existing 

exertions are producing good outcomes,although the range of application of these measures could be expanded especially in 

developing economies. 
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    Abstract: Some say that the scriptural Vedic Manu is the 

Noah of, or the Adam of, India. This interpretive comparison, 

whatever loose it may be demonstrated, is not appropriately 

explained and it is not logically approached. Multi-dimensional 

drama of Manu, who is the first mythical and mortal creature, the 

first mythical man or father of  the Rig Veda's  Aryans  should 

mostly and contextually seem to be compared and paralleled with 

the homogeneously scriptural one, that is  Avestan  Gayomart or 

at last with Jam, Jamshid, the first king in Iranian 'mythical 

history'. The contextual and mythical points of similitude of the 

Rig Vedic 'Manu' and the Avestan 'Gayomart' and 'Jam' are 

verifiably recognizable, realizable, and positively 

understandable. Otherwise, the extent of discourse and logic of 

explanation would be diverted. 

      Index Terms: pioneer, Manu, Gayomart, man, mythical root, 

comparative samples, and prototypes 

     The first mythical mortal creature in different mythical 

literatures of the early men represents various aspects of cultural 

consciousness of that given community or tribe. Gayomart is the 

first mythical prototype Indo-Iranian human being and mortal 

creature. In the Rig Veda, on the other side of the continent, it is 

Manu who is the first man, the first mortal Adam, borrowing 

from Ibrahamite terms.  

     Alberuni was the first well- awared mythologist to give the 

well structured, stratified, and properly detailed illustration of the 

Fourteen Vedic Manus in the eleventh century. He regards both 

Gayomart and Manu as the first man. Alberuni in his 

'Chronology of Ancient Nations' expresses that '' Gayomart is the 

first man from the point of view of ancient Iranians. Manu has 

very interesting and directive representation, character, and 

meaning. Literally, the root of Manu is 'man', and man 

linguistically and morphologically means "to think." [1]
 
And if it 

is so, the language capacity,   linguistic approach, and its 

philosophy indicate a great deal of semantic explications and 

implications.  

 

 Alberuni’s approach to Manu, Gayomart,k and Manvantara 

     It is interesting that Alberuni (975-1048 AC) in his study of 

India approaches Manu as the lord of period (Alberuni’s India, p. 

130). He writes:” When Brahman wanted to create mankind, he 

divided himself into two halves, of which the right one was 

called Viraj, the left one Manu. The latter one is the being from 

whom the period of time called Manvantara has received its 

name. Manu had two sons…” (ibid.p.179) 

“The Brahman is the lord of the world, but the lord of the, 

Manvantara is Manu.” (ibid,p.297)  

“There are fourteen Manus, from when the kings of the earth, 

ruling at the beginning of each manvantara(ibid.p.297). He then 

in the next page gives the detailed classified Manvantaras. 

Perhaps, nearly assured,  it is the first scientific stratification in 

the realm of Indo-Iranian, if not the Aryan mythology, a well 

learned modernist, an advanced   post-renaissance scholar has 

ever presented. There Alberuni states that “Manu, as the ruler of 

the first Manvantara, is Indra, who has nothing in common with 

any other being.” ( Alberuni’s India, p. 298). Moreover, the 

scientifically detailed chart represented in this page is perhaps 

the first one in an introductory text about the Rig Vedic Manu 

illustrating different features of the first sacrifice. Because there 

is no any other texts on India’s ‘mythology’ outside India that be 

written by an Iranian, Arab or others except Alberuni himself. 

Chapter forty four of his book elaborates on Manvantaras periods 

of Manus(pp.297-99). He chronologically gives, among other 

things, the chain of Manus Kings and their periods all of which 

used and alluded to by other later and modern scholars searching 

for the understanding history and mythology of country.  

One can frankly express that there is no any information in Max 

Muller, Macdonell, Christesen, Schrader, Bergaignel , 

Oldenberg, Hillebrandtg, Bloomfield, Mallory's and other later 

scholars'  works about myths of India that may not be, in one 

way or another, pointed out in Alberuni's eighty chapter book 

called in in French: Memoire geographique, Historique et 

scientifique sur l'Inde',  in English 'Alberuni's India'[ 

translated(Date?) but  officially printed in France in late 1840s, 

and in English in early 1870s in Europe by Edward Sachau]. 

Most research and knowledge based-academicians and scholars 

would confess this if they saw the great book of Alberuni's India, 

say 'Alberuni's Indology' : [Tahghigh ma lel Hind]. Alberuni's 

other important book about some Iranian myths is ' Chronology 

of Ancient Nations':[Asar al Baghiya]. There he states about 

Gayomart from various points of view. [ See Chronology of 

Ancient Nations, English translation by C.E.Sachau, Lond,on, 

1879; this research's 's reference is the recent Farsi translation: ' 

Asar al Baghiya' by Dana Seresht, Akbar, printed by  Amirkabir 

Publications, Tehran,2007].  Moreover, Windischmann, 

Spiegele,  Noldeke,  Marquart,  Darmesteter, Husing, according 

to Arthur Manuel Christensen, all follow what Alberuni  found 

and said about Gayomart in the eleventh century. And Alberuni 
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himself has not added anything further than what Tabari said in 

the nineth century. 

 Alberuni who experienced and got direct touch to, and sources 

of , the Sanskrit language, believes, philosophies, myths, 

religions, Morphology and philology, science, and technology in 

India and lived there for methodic and experimental study 

founded the ‘Comparative Cultural Studies’, 'Anthropology'  and 

“ Intercultural Approach to Mythology and Ethnology.’[ see 

Sachau, Edward,1888, pp .IX-XLV, 521-648]  

Nevertheless, Alberuni in chapter forty-five of his Indology, 

called’ On the Constellattion of the Great Bear’ give a brief 

analytical record and report on the missions of Indra, Manu, and 

the sons of Manu: 

“… The theologian believe that the Seven Rishis[the holders of 

all  knowledge-omniscients]  stand higher than the fixed stars, 

and they maintain that each manvantara there will appear a new 

Manu whose children will destroy the earth; but the rule will be 

renewed by Indra….. The angels are necessary, for mankind 

must offer sacrifices to them and must bring to the fire the shares 

for them… (Alberuni’s India, p.303) The table presented on the 

following page of 304 of the book [new print March 2003] 

illustrates fourteen Manvantaras periods and the seven Rishis 

necessary for renewing the Veda and… 

Again most later mythologists,scholars, and anthropologists have 

been using this unique and great multidisciplinary Eighty-chapter 

Book of 'Alberuni’s India' in one way or another, without 

mentioning the original pioneer status of the book ,  the author, 

and indeed without honouring and without even naming alberuni. 

Egocentrisms deny, keep aloof from, and avoid academic 

fairness, even from and in  the advanced, industrialized countries, 

unfortunately. But nonetheless, no one can deny the functions, 

uses, and effects of this eleventh century giant text of Alberuni 

on Indology and ‘Multidisciplinary Comparative Study' about 

India, her people, culture, ethics, and  spirit.’ This huge research 

designated to one of the most ancient nations of the world. 

Nevertheless, Manu, being the son of Vivasvant,  is an important 

mortal authority in the Rig Veda: "Ag ni, on thy most easy car, 

glorified, hither bring the gods, Manu appointed thee a 

spriest."(RV. 1.4) He  participates in determination of the 

cosmological decision. The rsis knows that Manu shares the 

affairs of  the globe. He gets the status after he gives a 

satisfactory sacrifice.and strength our father "Whatever health  

and strength our father Manu won by sacrifice…"(1. 94.2 )  

Manu is such a character in the Rig Veda that  the dominant gods 

of the world like Varuna, Mitra, and Aryman are invoked to sit 

beside him: " Here let the foe-destroyers sit, Varuna, Mitra, 

Aryman, like men, upon our sacred grass."(RV. 1. 26.4) "Manu 

hath established thee a light,Agni, for all the race of man ."( RV. 

1.35. 19) "Like Manu , we will establish thee, Agni, performer of 

the rites…"(RV. 1. 45. 11). 

The story of Manu in the Rig Veda parallels, is related, and 

associated with Gayomart in the Avestan scriptures and texts. "I 

gave this earth to Aryamanu."[2]
 
The earth is the abode on which 

both are settled. A hawk from heaven brings drink and the divine 

oblation for Manu (RV.IV. 26.4) and then the bird is given 

rewards because of this heavenly act. The episode of Manu in the 

Rig Veda is fictionally, dramatically, and symbolically 

comprehensive and critically interpretable in a vast extent. 

Divine Oblation, Manu, and the Hawk 

First of all, some of the imagery and metaphors in the myth is 

significantly remarkable and delicate. It is romantically striking. 

The episode of the hawk, with his flight mission, for the 

achievement of the duty, and eventually the reward and promotion 

given to the celestial bird are all indicative, suggestive, and 

constructional. This is a good and advanced as well as spiritual 

honour for the mythical man, the first prototype sample that is 

given a dramatic fiction by the Rig Veda's rsis.  That means the 

spirit of the mortal deity does have a celestial link. 

Manu enjoys Soma, the sacred drink, as well as the divine present 

from heaven. The gifts are well goddened. It is metaphorically 

meaningful and surprising in that period of feeling, of life, and of 

thought to have such  figurative episode, and such a symbolic 

narrative as wonderfully advanced as modern short story and 

drama. The existential and human consciousness plays and 

maneouvres over its own plot and creation, over itself.  

"Among even the hawks, the hawk who is fastest moving, be the 

best, because it throught the divine oblation and Sornras from 

heaven for Manu."[ Ibid]. Sometime one eminent sample of poetic 

work, and self-conscious utterance represent timeless,  spaceless, 

and magnificent capacity  of an individual or  a people.  The 

episode of Manu in the Rig Veda is an immortal narrative of a 

mortal creature who equates and  lives with mythical gods: Mitra, 

Indra, Varuna, and other Adityas. 

And this piece of episode in the Rig Veda, an ancient text, seems 

to be that sort of example which has endured and lives everlasting. 

The episode of the hawk and Manu in the Rig Veda  is written 

long before the "Prometheus Bound"  the tragedy  written by the 

Greek tragedy composer : Aeschylus and it is before any other 

literary works produced by man on the earth. It is before Homer. 

The story is unique in its own. It can be approached from different 

critical points of analyses and views. It can be well appreciated 

symbolically, explained philosophically, and explicated textually. 

The mythic linkage of Manu with heaven chronologically 

distances the myth, character and all "mthemes' involved with all 

other European myths. And in the event that the fastest bird 

becomes the best one, too, the myth elevates itself further up than 

other parallel ones. The given hawk  that flies high in the sky 

materializes the certain awareness that one of the poet-rsis 

represents in one of the greatest hymns of man: his faculities and 

his spiritual linkage with some meta-earthly sources one of the 

greatest hymns of man, his faculities and his spiritual linkage with 

some meta-earthly sources. [the following numbered verses  are 

one of the portion of the episode of the first prototype mortal from  

the Rig Veda:IV.26.1-7]:  

Divine Hawk, Sacrifice, the Sacred Drink, and 

Manu   
[1] I was Manu. I am Savita. I am wise sage Kakshiwan too.  

I bedecked Arjuni’s son Kutsa. I am the poet Ushna too. O 

mortals, look at me. 

[2] I gave this earth to Arya Manu. I bless those who offer me 

oblation with water in the form of rain. I have brought smooth 

flowing streams on land. All the deities follow my example. 

[3] After drinking the intoxicating Somras, I destroyed the 

ninetynine establishments of the demon Shamber. I gave a 

hundred forts to Divodas who played a perfect host to all his 

guests in the Yagya. 

[4] O Marutganas, let the hawk be the best among all the birds. 

Among even the hawks, the hawks who is fastest moving be the 
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best, because it brought the divine oblation and Somaras from 

heaven for Manu. 

[5] When this hawk brought Soma, overcoming all obstacles, he 

flew very high on his way back. He became famous for his flight 

all the world over. 

[6] The simple hawk that flies in a straight line, accompanied the 

deities on its way back while bringing Soma. It brought the 

famous intoxicating Soma with determination. 

[7] The hawk bird brought this Soma with a thousand and ten 

thousand Yagyas. With the help of this Soma, Indra, in an 

inebriated state, destroyed all the enemies.     

Some may compare or associate the Rig Vedic 'mythical Manu' 

with doctrinally symbolic and immythical 'Adam', or historically 

religious and non-mythical Noah. But the real similitude is with 

Gayomart as the image, the story, and metaphor are all Aryans 

and myth-based characters. Both are the main mythic ancestors 

of man. Both are mythic mortals. If there were a chance for 

Gayomart of the Avesta to be immortal before, we would have 

else Gayomart, but that opportunity has gone. He, as the mortal 

ancestor of mythical man was assistant to Ahura Mazdaonce 

(refer to the concerned Texts of the Avesta). They were sacrifices 

in different events, rites, or Yagya.[3]
142

  

Again,Manu is said to be the Noah of India[4] and the progenitor 

of human race [5] and father of mankind. He is also said to be the 

first king [6]. Indeed, his parallel (Iranian king) is Jam (Jamshid) 

then, but his parallel as the progenitor of human race is 

Gayomart. The mythical periods of both are, however, giant, 

fantastic and surrealistic. 
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    Abstract- The problem of predicting user’s web page request 

is gaining importance due to the increase in the demand of World 

Wide Web; recently Markov  models are widely used for this 

purpose. Markov  models found major application in this area 

different order Markov  models are used for providing different 

level of accuracy to the prediction .The web is a large source of 

information that can be turned into knowledge. That part of 

knowledge concerns the usage of web itself and is valuable to 

website and organization of websites. Web mining is the 

application of data mining techniques to discover patterns from 

the web. Web logs contain information about web server request 

and response. For that purpose a Markov  model is proposed 

which predict the possibility of user movement over the web 

pages. In the proposed Markov  model we use the KNN 

algorithm to enhance the performance of traditional Markov  

model. After modification we compare the performance of both 

models over the four parameters such as build time, search time, 

memory used and error rate. 

 

    Index Terms- Markov  model, Hybrid Markov  Model, World 

Wide Web 

  

I. INTRODUCTION 

nalysis of useful information from the world wide web 

requires web mining. That is the application of data mining 

techniques to discover patterns from the web .According to 

analysis targets, web mining divided into three categories web 

usage mining, web content mining, web structure mining. Web 

structure mining is the technique of using graph theory to analyze 

the node and connection structure of a web site. Web usage 

mining is that area of web mining. 

     Which deals with the extraction of interesting knowledge 

from logging information produced by the web servers? Web 

servers maintain this information in the form of log file that 

contain user name which identifies who has visited the site this 

identification basically perform on the basis of the IP address, 

visiting path that determines the path that user take while visiting 

the particular website, path traversed,time stamp that includes the 

time spent by the user in each web page while surfing through 

the website, page last visited this shows the page visited by the 

user before leaving any website, success rate determines the 

number of downloads made and copying activity performed by 

the user on the particular website, user agent is the browser From 

which the particular user send Resource accessed by the user it 

may be HTML page, CGI program or any script, request type 

determines the kind of request made by the user either GET 

request or POST request. Log files are generally found in web 

servers, web proxy servers and client browsers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. BACKGROUND 

    Related Work                                                  

     With the explosive growth of data on the World Wide Web, 

more over it organization of data over a website is required in 

such a manner to explore much knowledge from that website. 

For that purpose user behavior analysis is required by which 

system predicts the next accessed web page. By using this 

information web site is designed in such way more data is 

explore able by any user. 

     In our system, We Markov  model to predict next web page 

but due to some studies we know that all Markov  model is not 

able to predict next web page request by the user. But after some 

modifications Kth order Markov  model is able to predict values 

for next web page access. For the purpose of design and 

implementation of an effective and efficient model we propose 

an enhance approach of user next web page prediction. 

 

K - th order Markov  model 

     First order Markov  models are not successfully used for 

predicting the next page selection action by the user. This is 

because these models do not look far into the past to correctly 

differentiate the different behavioral modes of the different users. 

In order to obtained good predictions higher order models must 

be used .These higher order models have a number of limitations. 

1. High state space complexity 

2. Reduced coverage 

3. Sometimes even more prediction accuracy. 

 

A 
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A simple method to overcome the problem of low coverage is to 

train varying order Markov models and them, combine them for 

prediction. 

     All Kth order Markov model holds the promise of achieving 

higher prediction accuracies and improved coverage than any 

Single order Markov model, at the expense of a dramatic 

increase in the state space complexity .In the kth order Markov 

chain, each state transition depends on previous transitions. 

   The state space of the Markov model depends on the number of 

previous actions used in predicting the next action. The simplest 

Markov model predicts the next action by only looking at the last 

action performed by the user. In this model also known as the 

first order Markov model, each action that can be performed by a 

user corresponds to state in model. A somewhat more 

complicated model computes the predictions by looking at the 

last two actions performed by the user. This is called the second 

order Markov model, and its states correspond to all possible 

pairs of actions that can be performed in sequence. This approach 

is generalized to the kth order Markov model, which computes 

the prediction by looking at the last k actions performed by the 

user, leading to state space that contains all possible sequences of 

k actions. 

The starting point for our entire algorithm is the all kth order 

Markov model obtained by building sequence of increasing order 

Markov models. However, instead of using this model for 

prediction; we use a number of techniques to eliminate certain 

states across the different order Markov models. The set of states 

that survive this step, then become the final model used for 

prediction. The goals of this pruning step are primarily to reduce 

the state complexity and secondarily improve the prediction 

accuracy of the resulting mode. We will refer to this model 

selective Markov model. 

 

III. PROPOSED WORK 

      Our main goal of this paper is to optimize the performance of 

the Markov model using Classifier named KNN .For experiment 

we use a training data set for raining we preprocess this data set 

to classify the problem space and transaction of action take place. 

After classify the training data we apply kth order Markov model 

to predict next web page action. 

     As shown in the fig 1.1 there are complete system is divided 

into two parts in first part we select a training data set and 

classify the complete data set into some classes .These classes 

are indicating the pattern of data over given dataset. After 

classification of data we apply Markov algorithm to evaluate the 

model and predict the next page request class. 

    The evaluation of prediction model is performed using n cross 

validation process. In this process for assessing how the results 

of a statistical analysis will generalize to an independent data set. 

It is mainly used in settings where the goal is prediction, and one 

wants to estimate how accurately predictive model will perform 

in practice. One round of cross validation involves partitioning a 

sample of data into complementary subsets, performing the 

analysis on one subset(called the training set) and validating the 

analysis on the other subset(called validation set or testing set 

). To reduce variability multiple rounds of cross validation are 

performed using different partitions, and the validation results 

are averaged over the rounds. 

 

 

 
Fig 1.1 shows proposed system 

 

IV. IMPLEMENTATION 

 The complete implementation of the system is done using .Net 

platform. Visual studio includes a code editor supporting 

intelligence as well as code refactoring. The integrated debugger 

works both as source level debugger and a machine level 

debugger Other built in tools include a forms designer for 

building GUI applications, web designer, class designer, and 

database schema designer .It Accepts plug- ins that enhance the 

functionality at almost every level including adding support for 

source control systems(like subversion and visual source safe) 

and adding new toolsets like editors and visual designers for 

domain specific languages or toolsets for other aspects of the 

software development life cycle(like the team foundation server 

client : Team explorer).Due to this rich integrated development 

environment we select this framework for development. 

   Data format raw date are unstructured and individual listings 

aren’t always clean cut and complete as far as the fields listed 

above are concerned ,this is problematic. And time consuming 

thus we suggest that the log is prepared in table format named 

CV format of dataset in given below. 

 

 
Table 1.1 shows the dataset format 

 

   In the dataset transactions shows the page action take place 

during user session. Class field shows the class of transaction 

according to the transaction pattern. 

K-Nearest neighbor algorithm (KNN) is a method for classifying 

objects based on the closest training Examples in the feature 

space .K-NN are a type of instance based learning, or lazy 

learning where the function is only approximated locally and all 

computation is differed under classification. 
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The K-NN algorithm can also be adapted for use in estimating 

continuous variables. One such implementation uses an inverse 

distance weighted average of the K-nearest multivariate 

neighbors. This algorithm functions as follows: 

 

a) Compute Euclidean or Mahalanobis distance from target 

plot to those that were sampled. 

b) Order samples taking for account calculated distances. 

c) Choose heuristically optimal k nearest neighbor based 

on RMSE done by cross validation technique. 

d) Calculate an inverse distance weighted average with the 

k- nearest multivariate neighbors. 

 

Using a weighted K-NN also significantly improves the results: 

the class (or value , in regression problems)of each of the k- 

nearest points I multiplied by weight proportional to the inverse 

of the distance between that point and the point for which the 

class is to be predicted. 

 

V. RESULTS 

 In this paper we simulate our results over build time, search 

time, memory used and error rate 

These results are given in the form of table 

 

Dataset size Markov model Our model 

1043 43560 43560 

924 43304 46156 

784 43192 45016 

566 39796 41620 

442 39268 40848 

Table 1.2 shows memory used 

 

Above table shows the memory used by system. 

 

 

 

 

 

 

 

 

 

Table 1.3 shows model build time 

 

In the table build time is shown which is defined as time 

consumes to train the algorithm. 

 

Dataset size Markov model Our model 

1043 31 31 

924 31 31 

784 31 15 

566 18 15 

442 15 15 

 

Table 1.4 shows model search time 

 

Search time is defines as time taken to predict and evaluate 

model. 

 

Dataset size Markov model Our model 

1043 95.87 96.905 

924 96.74 97.92 

784 97.57 98. 96 

566 96.63 98.56 

442 98.86 99.08 

 

Table 1.5 shows model error rate 

 

VI. CONCLUSION AND FUTURE WORK 

After collection of results we found the following facts listed 

below and summarized in the table. As shown below in the 

summary table we conclude the facts given below. 

 Memory consume by our model is low thus is 

best fit where memory is less available. 

 Build time and evaluation time  

is quite similar  

 Accuracy of system is much higher than 

traditional model 

 

Parameters Simple Markov 

model 

Our 

model 

Memory uses high Low 

Built time similar Similar 

Evaluation time low High 

Accuracy  low High 

 

Future work 

   Our target primary goal of design system is complete and we 

can implement all the modules of the proposed work. Now here 

we propose the future work to perform 

 Modify the proposed system to get more 

accurate results 

 Less time and memory 

Designed a system to show real time implementation 
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Abstract- Experimental work was conducted to evaluate the 

effect of using n-butanol (normal butanol) in conventional diesel 

fuel biodiesel blends on the engine performance parameter of a 

single cylinder direct injection compression ignition engine with 

the engine working at different three engine loads. A blend of 

biodiesel and diesel fuel known as B20 (20% biodiesel and 80% 

diesel in volume) was prepared, and then n-butanol was added to 

B20 at a volume percent of 5%,10%,15% and 20% (denoted as 

B5,B10,B15 and B20, respectively). The performance parameters 

evaluated include thermal efficiency, brake specific fuel 

consumption (BSFC), brake specific energy consumption 

(BSEC). Results were compared with the neat diesel. The 

blended biodiesel is being injected to cylinder and tested up to 

20% blended biodiesel. The experiment ensures that up to 20% 

biodiesel blended with diesel can be used without any 

modification in the diesel engine and enhancement of 

combustion, FC, BSFC, efficiency and the over all performance 

of the engine. 

I. INTRODUCTION 

lternate automotive fuels are currently an important issue all 

over the world due to the efforts on reducing global 

warming which is contributed by the combustion of petroleum or 

petrol diesel. Biodiesel is non-toxic, biodegradable, produced 

from renewable sources and contributes a minimal amount of net 

green house gases, such as CO2, SO2 and NO emissions to the 

atmosphere. 

Need of a suitable sustainable fuel for existing internal 

combustion engines is being desperately felt these days, when 

petroleum reserves are soon going to vanish from the surface of 

earth. Biodiesel proposes one such option with its suitability as a 

replacement fuel for existing compression ignition engines, it 

becomes interesting to know performance of a dedicated CI 

engine with biodiesel fuel 

Butanol is a potential alternative to ethanol and offers many 

benefits including a much higher heating value and lower latent 

heat of vaporization. It also has a higher cetane number than 

ethanol and improved miscibility in diesel fuel. Additionally, 

which allows it to be transported using the existing fuel supply 

pipelines?  

 

FUEL PROPERTIES DIESEL 

FUEL 

N-BUTANOL 

C4H9OH 

DENSITY AT 20 _C 

(KG/M3) 

837 810 

CETANE NUMBER 50 25 

LOWER CALORIFIC 

VALUE (MJ/KG) 

43 33.1 

KINEMATIC 

VISCOSITY AT 40 _C 

(MM2/S) 

2.6 3.6 

BOILING POINT 180-360 118 

LATENT HEAT OF 

EVAPORATION 

(KJ/KG) 

250 585 

MOLECULAR WEIGHT 170 74 

II. ENGINE DETAIL 

Technical Specification 

DIESEL ENGINE 

TYPE: - Vertical, Totally Enclosed, Compression Ignition Four 

Stroke Cycle, Water cooled engine, 

MAKE: - Kirloskar  Oil Engine, Pune,  

MODEL: - SV1 

NO. Of CYLINDER: - ONE 

BORE: - 87.5 mm 

STROKE: - 110 mm  

CUBIC CAPACITY: - 662 CC  

COMPRESSION RATIO: - 16.5: 1  

RPM: - 1800  

RATE OF OUTPUT: - 8 HP 

 

A 
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III. TEST PARAMETER 

These are to be entered every time engine testing has to be done. 

First load is selected and set then its results like temperature, fuel 

consumption ration, RPM etc for corresponding load to be 

entered Manually/Automatically. 

Parameter Description: 

Fuel Consumption Rate 

Air Intake Velocity 

Load 

Mean Efficiency Pressure 

Actual Speed 

Temperature Of water Inlet to Calorimeter 

Temp. Of water Outlet From Calorimeter 

 

IV. ENGINE PERFORMANCE 

1. Power and Mechanical Efficiency 

2. Mean Effective pressure and Torque 

3. Specific Output 

4. Specific fuel consumption 

5. Thermal Efficiency and Heat Balance. 
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V. SINGLE CYLINDER FOUR STROKE DIESEL ENGINE GRAPHS 

 
 

Variation of fuel consumption with load for pure diesel and n-butanol blends 

 

 
 

 

Variation of brake specific fuel consumption with load for pure diesel and n-butanol blends 
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Variation of brake power with load for pure diesel and n-butanol blends 

 

 

 

 

 

 

 

 
 

 

Variation of brake thermal efficiency with load for pure diesel and n-butanol blends 
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Variation of brake mean effective pressure with load for pure diesel and n-butanol blends 

 

 

 
 

 

Variation of fuel consumption with brake mean effective pressure for pure diesel and n-butanol blends 
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Variation of fuel consumption with brake mean effective pressure for pure diesel and n-butanol blends 

 

 

 
 

Variation brake power with brake mean effective pressure for pure diesel and n-butanol blends 
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Variation of Brake thermal efficiency with brake mean effective pressure for pure diesel and n-butanol blends 

 

INTERPRETATION OF GRAPH 

It is observed from the above graphs that the fuel consumption 

and BSFC are nearly same for neat diesel and blends of biodiesel 

with diesel at all loads, which increases as load increases and 

have lowest value for neat diesel. It is also observed that brake 

power and brake thermal efficiency are same for neat diesel and 

blended diesel at all loads and its value increases as load 

increases and have higher for neat diesel. The air fuel ratio for 

neat diesel and blends of biodiesel with diesel is nearly same at 

all loads and have lower value for neat diesel.    

VI. CONCLUSION 

As from the above result and discussion we can conclude that 

Bio-diesel from n-butanol  biodiesel diesel blends resemble very 

much with the conventional diesel, in properties as well as in the 

performance on CI engines. The economical analysis suggests 

good scope for biodiesel in comparison to diesel. 

    Biodiesel is an environmentally friendly fuel that can be used 

in any diesel engine without any modification up to 20% lean 

mixtures. The dependency on the diesel can be reduced by use of 

biodiesel instead of diesel in the applications where it is possible 

which will save the environment as well as our foreign exchange. 
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    Abstract- Despite being currently one of the main internet 

application.P2Pfile sharing has been hampered by content 

pollution attack. To tackle this problem, we introduce a novel 

pollution control strategy that consisting in adjusting the rate in 

which content disseminated, according to content version 

reputation. The proposed strategy is modeled and evaluated using 

simplifying assumptions. Then inspired by classic distributed 

design, we propose a pollution control mechanism that 

implement such a strategy .The mechanism is evaluated in terms 

of the delay imposed on non polluted version dissemination 

when the version is polluted and the negative impact that 

collusion attack can impose on the reputation system upon which 

our mechanism is built. 

 

I. INTRODUCTION 

eer to Peer (p2p) file sharing system has been widely and 

largely adopted for content dissemination among users in the 

internet. Recent study shows that p2p file sharing is responsible 

for large amount of traffic on internet. Despite their popularity 

p2p file sharing application have been suffering from different 

kind of attacks i.e. pollution, poisoning attack. In the p2p 

network content are made available as titles. Version of these 

titles can be uniquely identified by applying a hash function over 

the metadata. Content pollution consisting of distributing 

contents that range from mislabeled or accidentally damaged 

files to malicious decoys(virus and other malware).User can 

unable to distinguish incorrect/polluted from the correct one may 

download multiple version before giving up or obtaining the 

correct desired content. Pollution spread the malicious decoysand 

assumes that user will attempt to obtain a title through repeated 

downloads which result into unnecessarily consumption of client 

and network resources. Previous study and evidence shows that 

reputation systems are robust solution to protect p2p network 

from malicious attack. In a reputation system the quality of the 

resource /peer is determined by a user based on historical 

information from other users. In the bittorrent to the best of our 

knowledge only a set of adhoc solutions designed specifically to 

mitigate the pollution in user communities. These are simplistic 

solution such as discussion forum where user can post 

testimonials about content, reporting mechanism to notify the 

community administrator and voting mechanism to automatically 

isolate suspicious content .This approach requires a non 

negligible moderation effort through manual inspection of the 

content. Beside there are no mechanism to provide incentive for 

users to cooperate against pollution. Considering the limitation of 

the above solutions this paper proposes a conservative strategy 

and a mechanism to control content pollution dissemination in 

bittorrent. This approach counts the positive and negative vote 

assigned to the content to classify them as polluted or non 

polluted content. In this paper we propose and analyze novel 

pollution control strategies that handle early stage of pollution 

dissemination. This pollution control strategy relies on the notion 

of rate limiting the dissemination of content according to the 

reputation of content. 

 

II. RELATED WORK 

    Content pollution is a subject that has recently received a great 

attention of the research community. Eigentrust[12] is an 

algorithm used to establish a global trust value for each peer 

which could then be used for selecting reliable sources. One 

practical limitation is the need of a set of pretrusted peers to 

operate adequately. Liang et.al.[5]propose the creation of a 

blacklist based on evaluation of title meta data collected in a p2p 

network. The list is composed of IP range labeled as polluters 

and built according to the density of corrupted files made 

available. The success of the approach depends on the frequent 

download of metadata, potentially leading to substantially 

overhead. In a continuation of the previous investigation [3], a 

blacklist is created by a global system to keep track of sub 

network reputation. In both investigation there are limitations in 

characterizing a sub network as polluter based on the high 

density of polluted versions, many participants of p2p network 

are connected to the internet via Network Address Translation in 

Internet Service Provider, besides to forge IP addresses is a well 

known attack technique, which could be used to trick the 

mechanism. A subsequent work proposed the Credence 

reputation model [9] the evaluation of the model using the 

Gnutella protocol led to satisfactory result. Credence is based on 

the reputation score that are assigned to content in order to 

govern the dissemination in the system. However this strategy 

does not prevent newly published, polluted content to the widely 

disseminated when there is little knowledge available to form a 

opinion about their reputation .This is worsened when new 

polluted contents are quickly publishes. Scrubber [11] is a 

reputation system similar to Credence. It adopts in comparison a 

more aggressive approach to penalize content polluters .This 

allows a faster convergence to a small percentage of daily 

downloads of polluted content. The same author later discuss the 

drawbacks of Scrubber and propose Hybrid [4].The latter 

combines object reputation with peer reputation to improve 

P 
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pollution identification and assists user decision about pollution. 

Hybrid addresses the problem (not solved by Scrubber) of 

cleaning (that is detecting and restricting the dissemination of) 

polluted objects shared by peers that only occasionally upload 

them and thus manage to keep good reputations. However, 

despite the progresses on pollution control attained by the 

aforementioned proposals, they fail to limit the spread of polluted 

content in its early stage of dissemination. 

 

FUNNEL: The Conservative Model: The mechanism FUNNEL 

operates by controlling the distribution of content according to 

the votes. It calculates the reputation of a content version and 

adjust the number of downloads according to this. 

FUNNEL uses a binary voting mechanism to calculate the 

reputation of a content version i.e. E[W]. According to the 

FUNNEL when a user finishes a downloading then the user 

issues a positive /negative feedback about the content and adjusts 

the number of concurrent downloads according to the reputation 

scale. 

Subjective Logic[13]  is used to calculate the reputation score 

and consequently assume values in the interval[0,1].To calculate 

the reputation score of a content the mode consider positive and 

negative votes assigned by the user. 

E[ω] = r+2a/r+s+2 

 

    Funnel keeps track of the current number of downloads and 

employs E[ω] to determine if a download request should be 

authorized. In this context, the mechanism introduces two key 

variables: A and D, defined as follows. A represents the 

maximum number of concurrent downloads to be allowed, 

whereas D represents the current number of downloads taking 

place. The value of A is calculated according to Equation 1, in 

function of the corresponding version reputation (E[ω]). The 

value of D is incremented when a download begins, and 

decremented when it ends. Finally, A and D are employed by the 

pollution control mechanism to allow new download requests to 

proceed if D < A. 

A = E[ω] × (Afree − Amin) + Amin                                     (1) 

 

    Amin represents the minimum number of concurrent 

downloads to be allowed (which is relevant when E[ω] = 0). A 

free, in turn, corresponds to the number of concurrent downloads 

to be allowed when E[ω] = 1. If so, there are only positive votes, 

and the content is assumed to be non-polluted. Consequently, the 

restriction on the number of concurrent downloads is lifted. 

Nevertheless, by analyzing Equation 1, we find that E[ω] = 1 ↔ 

2a = n+2. The only solution for this equation, given that a ∈  [0; 

1] and n ∈  N, is a = 1 and n = 0 (absence of negative votes). To 

address this issue, we introduce a threshold σ, with σ ∈  [0; 1], to 

“free” downloads even in the presence of negative votes. When 

E[ω] = σ, the content is assumed to be non-polluted and infinite 

concurrent downloads may take place. 

 

     When E[ω] ≥ σ = 0.9, an arbitrary number of downloads can 

take place; if new negative votes are provided, the reputation 

score could fall below 0.9, with the limitation being reinstated .If 

a new download is possible, the values of A and D are compared 

(and also of E[ω] and σ). If D < A or E[ω] ≥ σ, new downloads 

can be allowed. 

     In order to employ the model on BitTorrent communities, 

some aspects need to be addressed: how to (i) estimate the 

number of concurrent downloads taking place (D), (ii) deny a 

download request, (iii) avoid duplicate votes, and (iv)encourage 

users to vote. In this work, we assume that most users will vote 

correctly A BitTorrent tracker is modified to implement Funnel, 

the model is instantiated aiming at “closed” BitTorrent 

communities (i.e., require registration). A tracker in BitTorrent 

enables peers (users) to contact each other and switch pieces of 

files. Peers frequently ask for a list of other peers to connect to. 

Since users need to register, Funnel assumes Sybil attacks [3] are 

not feasible. This assumption guarantees that a unique user does 

not have enough autonomy to manipulate the reputation of a 

content version. Furthermore, the tracker can use the user’s 

registry to identify later interactions.. 

 

A. Estimating the number of concurrent downloads 

The strategy adopted by the tracker to estimate the value of D 

considers the number of peers downloading a specific torrent and 

is based on the frequent interaction of peers. Every time a peer P 

asks for a list of peers (PeerList), the tracker associates a 

temporary registry with P; if the registry expires, it is removed 

by the tracker. The value of D is assumed to be the number of 

valid registries. This strategy is susceptible to collusion attacks, 

where malicious peers try to manipulate the estimated D value. 

Since the value of D can be overestimated by the attackers, 

eventually the condition D < A is false and the mechanism denies 

as subsequent download requests, causing a denial of service. 

However, this seems to be interesting only in the scenario where 

malicious peers try to harm the dissemination of an authentic 

content. To address this problem, when D ≥ A, the tracker allows 

new download requests to proceed with a specific probability. 

 

B. Denying a download request 

To deny a download request, the tracker manipulates the PeerList 

returned to peers. For example, if the tracker understands that a 

download request must be denied (D ≥ A), it returns an empty 

PeerList to the requester peer. However, the BitTorrent 

Distributed Hash Table (DHT) extension might interfere with 

this strategy. It enables peers to bypass the tracker and 

disseminate PeerLists using DHTs. We quantified the proportion 

of published torrents over four communities and found out that 

this value was no larger than 9.12%. To reduce the effect of 

DHTs on our mechanism, the tracker may prohibit the 

publication of torrents supporting this extension. 

 

C. Avoiding duplicate votes 

Considering the assumption that the tracker maintains registries 

for users and distinguishes its interaction with each user, it 

employs a table indexed by the user’s identity to determine if a 

specific user has already voted in a torrent. 

 

D. Encouraging users to vote 

There are two options to encourage users to vote: reward those 

who vote or punish the ones who do not. In order to avoid votes 

without real content inspection, rewards are not given to the 

users who vote. Instead, the tracker adjusts the PeerList size 

according to the proportion of torrents a peer joined and provided 

a vote. Let N be the original PeerList size, V the number of 
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torrents a peer has cast a vote, and R the number of joined 

torrents, the new PeerList size is adjusted by the tracker to 

N×min{V +1 R , 1}. Given that a vote is accepted only if the 

peer joins the torrent, V ≤ R. 

 

III. EVALUATION 

    This section presents an experimental evaluation of FUNNEL. 

The purpose of this evaluation is to provide answers to three 

fundamental questions: (i) the negative impact caused by the 

mechanism in a scenario where a non-polluted content is 

disseminated or, in other words, the overhead imposed by 

FUNNEL with non-polluted contents; (ii) the effectiveness of 

FUNNEL in slowing down the dissemination of polluted 

contents to normal users; (iii) the negative impact of collusion 

attacks performed by malicious peers against the mechanism. 

Each of the scenarios employed in the experimental evaluation 

comprised the dissemination of a single content version (one 

torrent), due to two reasons. First, unlike other approaches, 

FUNNEL spawns individually and independently to every 

content version. Second, although FUNNEL may influence the 

user’s choice of torrent – assuming there is more than one torrent 

for the same content – by decreasing the number of leechers (and 

indirectly, of seeders), the choice will be affected by multiple 

subjective factors. These include information contained in the 

meta-data (e.g., publisher alias), number of seeders and torrent 

age. We do not know of any study that analyzes the rationale 

behind this choice and safely establishes a user behavior pattern. 

Let I, C and M denote, respectively, the number of initial seeders 

(either honest or malicious) that start a swarm and remain 

available during the entire experiment, and the total number of 

honest/correct peers, and malicious peers that will arrive. We 

examined (both through simulation and experimentally) a range 

of values for I, C, and M to assess parameter sensitivity. Not only 

the scale of peers has been varied (from hundreds to thousands of 

peers), but also the proportion among the values assigned for I, 

C, and M. Since the results observed were consistent for all 

combinations of parameters and due to space constraints, we 

chose to describe (and present the results obtained for) an 

intermediate-size scenario, with I = 20 and C = 500. 

     The proposed mechanism employs a voting-based reputation 

scheme to classify contents as being polluted or non-polluted. 

Such schemes are subject to collusion attacks, in which a 

malicious user lies to manipulate the reputation of a given 

content. Hence, in both polluted and non-polluted scenarios, the 

attacker counts with a set of M colluding peers to attempt to 

defeat the mechanism. They will not only redistribute polluted 

content, but also provide false feedback. In the context of this 

work, an attacker votes positively to a polluted content and 

negatively to a non-polluted one. For the experimental setup 

being presented, the value of M was varied in the interval [0; 

150] (note that these malicious users will need to have 

accounting the community). First, the swarm is created with I 

initial seeders. To evaluate the most damaging scenario, M 

malicious peers join immediately afterwards and contact the 

tracker. Peers leave the swarm only after completion of 

downloads, obeying a minimal contribution metric, denoted as ρ. 

The value of ρ represents the amount of data a peer is willing to 

upload in regard to what he/she has downloaded. For example, if 

ρ =0, a peer will leave the swarm right after completing the 

download, regardless of the amount he/she has uploaded. If ρ = 

2, it means a peer will attempt to upload at least twice as much 

content as he/she downloaded – note that it may be less than 

twice, when there are no interested leechers, and it can be more 

than twice if this amount had been uploaded before the download 

was completed. In this context, we define the behavior of honest 

and malicious peers when retrieving polluted and non-polluted 

contents. There are four possible cases, as follows. When a 

honest peer completes the download of a polluted content, we 

assume it immediately detects the pollution and therefore leaves 

the system (ρ = 0). Likewise, if a malicious peer finishes 

retrieving a non-polluted content, it does not disseminate it (ρ = 

0). In contrast, when a malicious peer retrieves a polluted 

content, it remains in the swarm contributing indefinitely to its 

dissemination (ρ = ∞). The fourth and last case corresponds to 

the ‘normal case’: an honest peer retrieves a non-polluted 

content. The levels of collaboration in BitTorrent communities 

have been up to debate, so it is hard to assign ‘real’ values of ρ to 

peers. After (fully) downloading the content, 25% of leechers 

leave the swarm without becoming seeders (ρ = 0), 41% are 

willing to upload as much as they have downloaded (ρ = 1), and 

34% attempt to upload twice as much as they have downloaded 

(ρ = 2). To keep the campaign of experiments manageable, we 

chose relatively small torrents: 60MB. The set of BitTorrent 

agents – the standard implementation of BitTornado – was 

distributed among 10 dedicated machines, interconnected 

through a 100Mbps network switch. Agent configuration 

included a limit of 7 upload connections and infinite download 

connections (in larger settings, the operating system would have 

forced a limit on this value). In addition, we adjusted the upload 

and download rates of the agents to 256Kbps and 1Mbps, 

respectively. Finally, we have assigned the following values for 

FUNNEL input parameters: Amin = 1, Afree = 50, a = 0.5, and σ 

= 0.95. These values were chosen because they represent a 

reasonable balance between a more conservative, rigid 

dissemination policy and a more relaxed one. 

 

Effectiveness of the mechanism 

     To measure the effectiveness in both polluted and non 

polluted scenarios, we measured how long it took to each honest 

peer to complete its download. Figure 3 illustrates the amount of 

time peers stay online (up to completion) in both non-polluted 

and polluted scenarios (respectively, Figure 3(a) and Figure 

3(b)). A pair (x,y) in the plot means that a fraction of peers x stay 

online for up to y minutes in order to complete their download  

(b) Polluted content 

 

Fig. 3 Effectiveness against pollution attacks with colluding 

peers 
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Figure 3(a) illustrates the behavior of the mechanism for non-

polluted scenario. In this case, the lower the curves, the better. 

First, note that the curves ‘No Control’ and ‘M = 0’ are similar. 

That is, when there are no attackers (M = 0), the presence of the 

pollution control mechanism introduces a negligible overhead. 

More precisely, results indicate that the delays imposed by the 

mechanism are not larger than 10 minutes to 80% of peers. 

     When running an experiment with 10 malicious peers, the 

mechanism receives votes against the legitimacy of the content 

(negative), which induces FUNNEL to slow down the 

dissemination of non-polluted content. This may be observed by 

the fact that honest peers took at most 70 minutes to download 

the content, in comparison to the curve ‘M = 0’. However, we 

note that, to duplicate this delay, it takes five times more 

attackers (M = 50). In addition, the efficiency of the attack 

decreases as the number of malicious peers exceeds 50. Such 

phenomenon occurs because when colluding peers arrive, at most 

A = 0.5 × (1 + 50) + 1 = 26.5 of the M peers are allowed to start 

downloads (E[ω] = 0.5 since in the initial stage there are no votes 

recorded, thus E[ω] = a). Therefore only M − A malicious peers 

may “compete” with the honest peers in the swarm for an 

opportunity to start the download. Results regarding the polluted 

scenario are shown in Figure 3(b). In the absence of control, 

100% of peers complete the download of the polluted content in 

less than 50 minutes. In this case, the benefits of using FUNNEL 

are highly expressive: approximately 90% of peers consume 

more than 750 minutes (12.5 hours) to complete the download of 

the polluted content (curve ‘M = 0’). Although the plot was 

adjusted for the sake of presentation, the curves corresponding to 

cases M = 0 and M = 10 were observed for approximately 15 

hours, and their behavior were stable. The mechanism also 

performs efficiently, controlling the dissemination of polluted 

content, even in the presence of 10 malicious peers voting 

positively. When M ≥ 50, the set of malicious users obtained 

success in promoting content dissemination; however, note that 

to obtain the 60MB file, it took the honest peers approximately 

600 minutes (10 hours), 12 times more than in the absence of 

FUNNEL. We emphasize that, in the experiments carried out to 

evaluate our proposal, peers do not give up on trying obtaining a 

non-polluted content. In practice, peers may leave the network 

due to the delay to start the download, potentially making these 

curves increase faster. 

 

IV. CONCLUSIONS 

    BitTorrent-based file sharing communities are very popular 

nowadays. Anedoctal evidence hints that such communities are 

exposed to content pollution attacks (i.e., publication of ‘false’ 

files, viruses, or other malware), requiring a moderation effort 

from their administrators. The size of such a cumbersome task 

increases with content publishing rate. To tackle this problem, 

we propose a generic pollution control strategy and instantiate it 

as a mechanism for BitTorrent communities. The strategy 

follows a conservative approach: it regards newly published 

content as polluted, and allows the dissemination rate to increase 

according to the proportion of positive feedback issued about the 

content. In contrast to related approaches, the strategy and 

mechanism avoid the problem of pollution dissemination at the 

initial stages of a swarm, when insufficient feedback is available 

to form a reputation about the content.  

     This paper proposes and analyzes a pollution control strategy 

based on the limitation of the number of simultaneous 

downloads. The dissemination rate is controlled according to the 

trust in the version correctness. Initially, the mechanism is 

proposed and evaluated using ideal settings. Simulation results 

showed the effectiveness of the mechanism in containing 

pollution. Later, we identify the main design decisions, and then 

propose four basic distributed mechanisms based on classic 

designs. The mechanisms are compared in terms of overhead 

(delays imposed on the dissemination of non-polluted content) 

and efficiency in reducing the dissemination of polluted versions, 

with and without the help of collusion attacks. Solving the 

pollution problem is a challenging issue which will require many 

steps. The main contribution of this paper is to propose a strategy 

and related mechanisms for pollution control, based on a 

reputation scheme built around Subjective Logic. Instead of a 

system, we introduce a novel approach in the design space of 

pollution control mechanisms, which may influence the design 

and implementation of novel, more secure P2P file sharing 

systems in the future.  
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Abstract- Design of a component usually involves optimizing its 

dimensions to meet the operational requirements without failure 

during the design life. If the operational loads are constant and 

the operating temperature is not high, a component can be 

designed for infinite life. However, if the operational loads are 

fluctuating, they cause fatigue in the component. In addition, if 

the component operates at high temperatures for very long 

periods, it may experience creep damage. 

With the increase of steam turbines steam parameter and the 

participation in peak-load adjustment of power grid more and 

more frequently, the stress of the turbine's rotor is becoming 

increasingly complex, and the variable  thermal stress has 

became the major factor reducing its life. We used a 60MW 

supercritical steam turbine rotor and analyzed the variation of 

thermal stress in the warm starting-up and cold shutdown 

process. In this project the analysis based on the operating data 

measured from actual operation and calculated the variations of 

the temperature field and stress field during the process of warm 

starting-up and cold shutdown  over a period of 400 minutes with 

the method of thermal-structure direct interaction analysis by 

ANSYS. 

 

Index Terms- ANSYS, Creep, Fatigue, Life assessment, Pressure 

Loadings, Thermal Stresses. 

I. INTRODUCTION 

n important characteristic of a steam power plant is its 

ability to maintain reliability and safety of the plant against 

frequent start-ups and load changes. The rapid increase of 

temperature and rotational speed during starts-ups, especially, 

makes conditions more severe and causes main components’ 

damage and reduction of life span for steam turbine. Thus 

accurate knowledge of thermal stresses is required for the 

integrity and lifetime assessment for the turbine rotor. In this 

project, the Residual life assessment for steam turbine rotor was 

established by combining effects of thermal stresses due to 

temperature variation and stresses due to pressure load. This 

study particularly focused on the time-dependent inelastic 

behavior (creep) of materials and cyclic loading (fatigue) under 

non-isothermal conditions. Using this study, Residual life 

assessment of steam turbine rotor can be obtained. We will 

validate the results obtained from simulation with experimental 

values. 

II. PROBLEM DEFINITION 

Damage produced by mechanisms of deterioration affecting 

turbine integrity is directly related with times, and are produced 

after long year turbine operation. These mechanism produce a 

progressive damage on materials that turbine is manufactured 

with, reducing its mechanical properties. It also produces 

deviation and distortion on inner turbine parts, becoming to 

efficiency deterioration. There are two of these mechanisms that 

demonstrates to be more significant to assess the life 

consumption of affected component, not only for its relation with 

time factor, but for the responsibility of turbine components that 

they, such as rotors and casings, that are large and expensive and 

may produce disastrous damage. The essential objective is to 

show, according with damages produced by these two 

mechanisms, the aspects involving when assessing and analyze 

turbine remnant life in order to get life extension and recovery or 

improvement of efficiency. 

    Thermal power plant components are subject to both low cycle 

fatigue damage based on number of start-ups and shut-downs as 

well as long changes and creep damage based on number of 

hours of continuous operation at high pressure and temperature. 

Designing every component for infinite life necessitates reducing 

the stress level below endurance limit and makes the component 

heavier and costlier. Hence, components of power plants are 

usually designed for finite life of about 25 to 30 years, based on 

assumed load fluctuation and operating parameters. 

The fatigue damage and creep damage vary for each power 

station and for each unit, depending on the number of shut-

downs for preventive or breakdown maintenance and also 

depending on the power demand in the grid, and may not be 

equal to the design parameters. Considerable reserve strength and 

longevity could still be expected at the end of design life, 

because of change in material data and variation of operating 

conditions from the design conditions, etc. 

III. OBJECTIVE 

Residual life assessment (RLA) of components will help in using 

excess life that can be derived, if necessary, by operating at part-

load or below- design condition on a machine- specific basis and 

is cost effective. Real life case studies in a number of countries 

have shown that it is possible to retain the power units in service 

for 50 to 60 years, by periodic inspection and corrective 

measures. Estimation of residual life and current thermo-fatigue 

damage of steam turbines Rotor material. 

•Quality control of transients. 

•Management of start-stop modes. 

•Solution of research tasks. 

Residual life is estimated by real-modes of loading. It is possible 

to use individual characteristics of low-cyclic fatigue and strain 

cycling of certain rotor material. Software can be adapted for 

certain type of a turbine. Counters allow determining rotor 

individual remaining life by thermo-fatigue resistance criterion. 

•Software and procedure development. 

•Software adaptation for certain equipment. 

A 
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•Development and implementation of a project of steam-turbines 

high temperature rotors residual life. 

•Calculations of equipment residual life. 

3.1 Steam Turbine 

Turbine is an engine that converts energy of fluid into 

mechanical energy. Steam turbines are machines that are used to 

generate mechanical (rotational motion) power from the pressure 

energy of steam. A steam turbine is a device that extracts thermal 

energy from pressurized steam and uses it to do mechanical work 

on a rotating output shaft. Its modern manifestation was invented 

by Sir Charles Parsons in 1884. Steam turbines are the most 

popular power generating devices used in the power plant 

industry primarily because of the high availability of water, 

moderate boiling point, cheap nature and mild reacting 

properties. The most widely used and powerful turbines of today 

are those that run on steam. From nuclear reactors to thermal 

power plants, the role of the steam turbine is both pivotal and 

result determining. Because the turbine generates rotary motion, 

it is particularly suited to be used to drive an electrical generator 

about 90% of all electricity generation in the United States is by 

use of steam turbines. The steam turbine is a form of heat engine 

that derives much of its improvement in thermodynamic 

efficiency through the use of multiple stages in the expansion of 

the steam, which results in a closer approach to the ideal 

reversible process. 

IV. MATERIALS 

It is generally known that rotors made of high CrMoV steels 

(customary: 9% up to 12%Cr) show bad running behavior in 

babbitted bearings. Therefore it is necessary to coat the journal 

areas of such rotors with materials which prevent the known wire 

whooping effect and improve the performance. For safety 

reasons, those materials are normally applied by overlay welding. 

A low alloy MnCr weld metal with an approximately 0,2 % 

carbon content was selected as overlay weld material. To reduce 

the carbon diffusion, butter layers made of a filler metal similar 

to 16 Mo 3 were deposited on the 12 % Cr steel rotor prior to 

depositing the MnCr surfacing electrode. In principle all these 

welds are performed using the submerged arc welding process. 

The only exception is axial bearing areas where the buffer layers 

are performed with an automatic gas–shielded welding unit. 

i.Saturated steam turbine rotors, normally made of NiCrMoV 

steel are susceptible to erosion corrosion especially in the area of 

the shaft seal section. Due to the high steam flow rates, a material 

which is strongly resistant to erosion corrosion is necessary. The 

standard rotor material does not fulfill these requirements.  

ii. Density = 7.8e-6 kg/mm3 

iii.Poisson’s ratio Prxy = 0.3 

iv.Young’s modulus EX = 1.6e5 N/mm2 

V. MODELLING AND ANALYSIS 

Rotor was modeled using CATIA V5. First line diagram was 

drawn using commands line, fillet, and constraint in Sketcher 

shown in fig-1. 3D model was generated in Part modeling using 

command revolve shown in fig-2. We have modeled the rotor 

turbine from the industrial drawing of Turbo Machinery 

Industries PvtLtd-Hyderabad, which is shown  in fig- 3. The 

turbine rotor is axisymmetric so we considered a 2D model. 

 

 
Figure-1 2D sketch of a Rotor. 

 

 
Fig-2 3D model of Rotor. 

 

 
Fig-3  Turbine rotor-2D Model 

 

 
Figure-4 2D wireframe 

 

Fig-5 Meshed model 
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VI. ANALYSIS 

6.1 Thermal Analysis 

A thermal analysis calculates the temperature distribution and 

related thermal quantities in a system or component. Typical 

thermal quantities of interest are: 

4.3 The temperature distributions.  

4.4 The amount of heat lost or gained. 

4.5 Thermal gradients.  

4.6 Thermal fluxes. 

    Only the ANSYS Multiphysics, ANSYS Mechanical, ANSYS 

Professional, and ANSYS FLOTRAN programs support thermal 

analyses. The basis for thermal analysis in ANSYS is a heat 

balance equation obtained from the principle of conservation of 

energy. The finite element solution you perform via ANSYS 

calculates nodal temperatures, and then uses the nodal 

temperatures to obtain other thermal quantities. The  ANSYS  

program  handles  all  three  primary  modes  of  heat  transfer: 

conduction, convection, and  radiation. 

6.1.1 Types of Thermal Analysis: 
ANSYS supports two types of thermal analysis  

  A steady-state thermal analysis determines the 

temperature distribution and other thermal quantities 

under steady-state loading conditions. A steady-state 

loading condition is a situation where heat storage 

effects varying over a period of time can be ignored. 

 A transient thermal analysis determines the 

temperature distribution and other thermal quantities 

under conditions that vary over a period of time. 

6.1.2 Transient Thermal Analysis: 

Transient thermal analysis is the thermal analysis where in 

boundary conditions and properties Change with time. This is to 

say that the constraints such as ambient temperature, thermal 

coefficient and material properties etc. are time dependent. 

Transient thermal analysis is important in analyzing models that 

are subjected to boundary conditions and material properties that 

with time and temperature. 

Turbine rotors used in aero engines are subjected to high 

temperature rise as they are subjected to many start and stop 

cycles. Since the turbine rotor is subjected to large temperature 

variation, the material properties such as specific heat, enthalpy 

and young’s modulus undergo variations with time. In such 

conditions there is the probability of failure of the turbine rotor if  

the turbine rotor is not designed taking into consideration the 

transient effects. 

At the beginning of the cold start, the component is at uniform 

ambient temperature. When a cold metal component is exposed 

to a hot fluid medium, thermal gradients set in across the 

thickness and along the length. During the thermal transient, this 

temperature gradient changes with time till the metal reaches its 

steady state temperature distribution. Due to thermal inertia of 

the metal, it takes more time to reach its steady state value by 

conduction than the actual duration of fluid temperature change 

during the transient. 

6.2 Structural Analysis 

Structural analysis is probably the most common application of 

the finite element method. The term structural implies not only 

civil engineering structures such as bridges and buildings, but 

also naval, aeronautical, and mechanical structures such as ship 

hulls, aircraft bodies, and machine housings, as well as 

mechanical components such as pistons, machine parts, and 

tools. 

6.2.1 Types of Structural Analysis: 

The seven types of structural analyses available in the ANSYS 

family of products are explained below. The primary unknowns 

(nodal degrees of freedom) calculated in a structural analysis are 

displacements. Other quantities, such as strains, stresses, and 

reaction forces, are then derived from the nodal displacements. 

Structural analyses are available in the ANSYS Multiphysics, 

ANSYS Mechanical, ANSYS Structural, and ANSYS 

Professional programs only. You can perform the following 

types of structural analyses. Each of these analysis types are 

discussed in detail in this manual. 

 Static Analysis is used to determine displacements, 

stresses, etc. under static loading conditions. Both linear 

and nonlinear static analyses. Nonlinearities can include 

plasticity, stress stiffening, and large deflection, large 

strain, hyper elasticity, contact surfaces, and creep. 

 Modal Analysis is used to calculate the natural 

frequencies and mode shapes of a structure. Different 

mode extraction methods are available. 

 Harmonic Analysis is used to determine the response 

of a structure to harmonically time-varying loads. 

 Transient Dynamic Analysis is used to determine the 

response of a structure to arbitrarily time-varying loads 

all nonlinearities mentioned under Static Analysis above 

are allowed. 

In addition to the above analysis types, several special-purpose 

features are available 

• Fracture mechanics 

• Composites 

• Fatigue 

• P-Method 

• Beam Analyses 

Two solution methods are available for solving structural 

problems in the ANSYS family of products: the h- method and 

the p-method. The h-method can be used for any type of analysis, 

but the p-method can be used only for linear structural static 

analyses. Depending on the problem to be solved, the h-method 

usually requires a finer mesh than the p-method. The p-method 

provides an excellent way to solve a problem to a desired level of 

accuracy while using a coarse mesh. In general, the discussions 

in this manual focus on the procedures required for the h-method 

of solution discusses procedures specific to the p-method. 

6.2.2 Structural Static Analysis: 

A static analysis calculates the effects of steady loading 

conditions on a structure, while ignoring inertia and damping 

effects, such as those caused by time-varying loads. A static 

analysis can, however, include steady inertia loads (such as 

gravity and rotational velocity), and time-varying loads that can 

be approximated as static equivalent loads (such as the static 

equivalent wind and seismic loads commonly defined in many 

building codes). 

Static analysis determines the displacements, stresses, strains, 

and forces in structures or components caused by loads that do 

not induce significant inertia and damping effects. Steady 

loading and response conditions are assumed; that is, the loads 

and the structure's response are assumed to vary slowly with 

respect to time. 
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The types of loading that can be applied in a static analysis 

include 

 Externally applied forces and pressures. 

 Steady-state inertial forces (such as gravity or rotational 

velocity. 

 Imposed (nonzero) displacements. 

 Temperatures (for thermal strain). 

 Fluences (for nuclear swelling). 

A static analysis can be either linear or nonlinear. All types of 

nonlinearities are allowed - large deformations, plasticity, creep, 

stress stiffening, contact (gap) elements, hyper elastic elements, 

and so on. This chapter focuses on linear static analyses, with 

brief references to nonlinearities. 

The thermal gradients produce thermal stresses, in transient and 

steady state conditions, in the component. Stress analysis is 

carried out on Finite element model of the component at the 

critical time of transient, when thermal gradient is high. Stresses 

due to fluid pressure are added to the thermal stresses. These 

total stresses vary as functions of space and time. 

6.2.3 Coupled Thermal Structural Analysis: 

A sequentially coupled physics analysis is the combination of 

analyses from different engineering disciplines which interact to 

solve a global engineering problem.  For convenience, the 

solutions and procedures associated with a particular engineering 

discipline [will be referred to as] a physics analysis. When the 

input of one physics analysis depends on the results from another 

analysis, the analyses are coupled. 

Thus, each different physics environment must be constructed 

separately so they can be used to determine the coupled physics 

solution. However, it is important to note that a single set of 

nodes will exist for the entire model. By creating the geometry in 

the first physical environment, and using it with any following 

coupled environments, the geometry is kept constant. For our 

case, we will create the geometry in the Thermal Environment, 

where the thermal effects will be applied.  

Although the geometry must remain constant, the element types 

can change. For instance, thermal elements are required for a 

thermal analysis while structural elements are required to 

determine the stress in the rotor and casing. It is important to 

note, however that only certain combinations of elements can be 

used for a coupled physics analysis. 

VII. TECHNICAL AND OPERATIONAL DATA 

Turbine operation is normally classified into three categories. 

Cold start with turbine casing and rotor temperature at room 

temperature (after shut down for 30-50 hrs) and the turbine takes 

more than 3 hours to produce rated power; warm start (after 

down for 16-30 hrs) while the Rotor material is at significantly 

higher than room temperature, facilitating turbine to produce 

rated power in about 2 hours and hot start (after shut down for 4-

8 hrs) while the Rotor material is very close to steady state 

temperature, facilitating turbine to produce rated power in less 

than an hour Each start-up transient indicates variation of 

different parameters like pressure, temperature, flow rate and 

load with time from their starting level to the maximum values. 

Shut down duration and starts up time vary with the rating of the 

unit. Obviously, cold start will induce maximum stresses due to 

thermal transient and is crucial for fatigue. 

It was commissioned on 21
st
 Aug 1989 and operated for 1, 

69,396 hours (till Nov 2010). It is estimated that the casing has 

been subjected to 518 hot starts, 322 warm starts and 95 cold 

starts. Turbine rotor was replaced in 2004. Subsequently, it is 

estimated that the rotor has been subjected to 165 hot starts, 105 

warm starts 30 cold starts and operated for 55,116 hours. Steam 

turbine rotor is subjected to high temperatures and pressures at 

different sections of the rotor. These temperatures and pressures 

are different values at various sections of rotor. We considered 

the actual values of temperature and pressures, these and 

temperatures and pressures are essential for analysis and we 

considered these values as inputs for analysis. 
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Time step (min)
Steam Temp     (deg C)

Heat transfer coeff.               

(W/m2 deg K )           

KP Nos  62-90
0.1 535 3,655.16

2 535 3,841.54

10 535 3,948.12

20 535 4,108.67

40 535 4,343.93

70 535 4,458.39

100 535 4,619.78

115 535 4,860.80

140 535 9,645.46

160 535 44,282.94

180 535 59,918.52

215 535 72,930.03

250 535 72,930.03

300 535 72,930.03

350 535 72,930.03

400 535 72,930.03

Section - 2   KP Nos  90-37

0.1 466 287.82

2 466 289.75

10 466 304.87

20 466 315.48

40 466 332.15

70 466 345.94

100 466 369.81

115 466 381.27

140 466 764.01

160 466 3,476.20

180 466 4,685.48

215 466 5,690.04

250 466 5,690.04

300 466 5,690.04

350 466 5,690.04

Section - 1   HP Inlet   

 
 

 

 

 

 

 

Section - 3   KP Nos  37-28

0.1 426.9 326.32

2 426.9 336.19

10 426.9 345.73

20 426.9 370.18

40 426.9 384.76

70 426.9 395.16

100 426.9 418.37

115 426.9 433.04

140 426.9 856.60

160 426.9 3,893.93

180 426.9 5,249.58

215 426.9 6,376.97

250 426.9 6,376.97

300 426.9 6,376.97

350 426.9 6,376.97

400 426.9 6,376.97

Section - 4   KP Nos  28-72

0.1 366.2 440.83

2 366.2 500.09

10 366.2 576.14

20 366.2 654.99

40 366.2 709.09

70 366.2 771.01

100 366.2 842.92

115 366.2 909.21

140 366.2 949.84

160 366.2 4,279.97

180 366.2 5,745.50

215 366.2 6,973.28

250 366.2 6,973.28

300 366.2 6,973.28

350 366.2 6,973.28

400 366.2 6,973.28  
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Section - 5 KP Nos  72-06

0.1 353.4 9.70

2 353.4 10.41

10 353.4 11.91

20 353.4 13.05

40 353.4 14.89

70 353.4 16.71

100 353.4 18.07

115 353.4 20.14

140 353.4 25.86

160 353.4 116.49

180 353.4 156.51

215 353.4 190.06

250 353.4 190.06

300 353.4 190.06

350 353.4 190.06

400 353.4 190.06

Section - 6 KP Nos  06-01

0.1 353.4 7.96

2 353.4 8.04

10 353.4 8.32

20 353.4 8.71

40 353.4 9.09

70 353.4 9.42

100 353.4 9.97

115 353.4 10.51

140 353.4 20.74

160 353.4 97.90

180 353.4 132.07

215 353.4 158.60

250 353.4 158.60

300 353.4 158.60

350 353.4 158.60

400 353.4 158.60  
 

Key point 

number

Pressure 

(N/mm2)

Key point 

number

Pressure 

(N/mm2)
2 3.068 83 8.949

3 3.068 31 8.949

4 3.068 32 8.949

5 3.068 33 8.949

6 3.068 34 8.949

6 3.068 35 8.949

64 4.792 36 8.949

67 4.792 37 8.949

7 4.792 37 3.068

8 4.792 38 3.068

9 4.792 84 3.068

10 4.792 85 3.068

11 4.792 86 3.068

12 4.792 39 3.068

13 4.792 40 3.068

14 4.792 87 3.068

15 4.792 41 3.068

16 4.792 42 3.068

17 4.792 88 3.068

18 4.792 43 3.068

19 4.792 89 3.068

20 4.792 44 3.068

69 4.792 90 3.068

71 4.792 90 1.392

72 4.792 45 1.392

72 6.617 46 1.392

21 6.617 91 1.392

73 6.617 47 1.392

22 6.617 92 1.392

74 6.617 48 1.392

23 6.617 49 1.392

75 6.617 94 0.431

76 6.617 50 0.431

24 6.617 51 0.431

25 6.617 95 0.431

77 6.617 52 0.431

98 6.617 53 0.431

26 6.617 96 0.152

78 6.617 54 0.152

79 6.617 55 0.152

27 6.617 56 0.152

28 6.617 57 0.152

28 8.949 58 0.152

80 8.949 59 0.0106

81 8.949 97 0.0106

29 8.949 60 0.0106

82 8.949 61 0.0106  
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Figure-6 Temperature distribution at 0.1 minutes 

 

 
Figure-7 Temperature distribution at 20 minutes 

 

 
Fig-8 Temperature distribution at 30 minutes 

Fig-9 Temperature distribution at 100 minutes. 

 

 
Fig-10 Temperature distribution at 250 minutes. 

 

 
Fig-11 Temperature distribution at 400 minutes. 
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Fig-12 Von Mises stress distribution due to temperature                           

at180minutes. 

 

 
Fig-13 Radial displacement due to temperature at 180 minutes. 

 

 
Fig-14 Axial displacement due to temperature at 180 minutes 

 

Fig-15 Von Mises stress distribution due to pressure load. 

 

Fig-16 Radial displacement due to pressure load. 

 

Fig-17 Axial displacement due to pressure load 
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Fig-18 Von Mises stress distribution due to combined load at 180 

minutes 

 

 
Figure-19 Radial displacement due to combinedLoad at 

180minutes. 

 

 
Figure-20 Axial displacement due to combined load at 

180 minutes. 

 

VIII. RESULTS AND DISCUSSIONS 

8.1 Transient Temperature Distribution and Thermal stress: 

At the beginning of the cold start, the component is at uniform 

ambient temperature. When a cold metal component is exposed 

to a hot fluid medium, thermal gradients set in across the 

thickness and along the length. During the thermal transient, this 

temperature gradient changes with time till the metal reaches its 

steady state temperature distribution. Due to thermal inertia of 

the metal, it takes more time to reach its steady state value by 

conduction than the actual duration of fluid temperature change 

during the transient. 

8.2 Thermal Stress Analysis: 
The thermal gradients produce thermal stresses, in transient and 

steady state conditions, in the component. Stress analysis is 

carried out on Finite element model of the component at the 

critical time of transient, when thermal gradient is high. 

8.3 Static Analysis:  

The fluid pressure produces static stresses, in steady state 

conditions, in the component. Stress analysis is carried out on 

Finite element model of the component at different pressure 

loads. 

8.4 Static Transient Thermal Analysis:  

Stresses due to fluid pressure are added to the thermal stresses. 

These total stresses vary as functions of space and time. Pressure 

loads and Thermal gradients are applied at a time to find out the 

stresses. 

IX. VALIDATION 

The experimental stresses and computational stresses obtained 

from our analysis at some nodes are as shown be 

 

Experimental stress Computational stress % Error

21587.49 21041 2.53

41658.72 40852 1.93

44007.19 43034 2.21

47905.75 47702 0.42

74021.33 73777 0.33

Experimental X-displacement Computational X-displacement % Error

252.52 231.53 8.31

61.73 58.076 5.91

194.55 183.59 5.63

141.78 134.4 5.2

133.27 125.91 5.52

Experimental Y-displacement Computational Y-displacement % Error

509.72 496.28 2.63

373.43 346.59 7.18

258.71 249.91 3.4

156.99 151.52 3.48

95.48 87.468 8.39

Experimental stress Computational stress % Error

42942.75 40855 4.86

43555.33 43037 1.19

44009.72 44793 1.77

48901.16 47705 2.44

50196.58 48713 2.95

Static Transient thermal analysis

Transient thermal analysis
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Experimental X-displacement Computational X-displacement % Error

26.09 24.438 6.33

234.57 231.53 1.29

18.96 18.814 0.77

20.42 18.99 7.01

20.96 19.81 5.48

Experimental Y-displacement Computational Y-displacement % Error

501.06 496.25 0.95

374.52 346.55 7.46

259.48 249.88 3.69

157.69 151.5 3.92

90.85 87.459 3.73  
 

Table-1 Comparison between experimental and computational 

data. 

 

9.1 Fatigue Usage Fraction: 

Using the maximum stress due to thermal and pressure load 

during the transient as the alternating stress range (S range), with 

the lower limit being zero in the shut down condition, fatigue life 

usage fraction is obtained from S-N curve  

 

No. of  cycles Stress No. of  cycles Stress

computational Experimental

66.007 73777 63.80803 75021.33

30682 47702 28848.25 48905.75

Avg value 52469.2 45281.2 47475.1 46836.1

72694 43034 63935.29 45007.19

92332 40852 85071.52 42658.72

9063100 21041 8571259 22587.49  
The figure below shows S-N curve taking N on X axis and S on 

Y axis. 

Fig-21 Stress–No. of cycles curve 

Uf= n/N 

Where, S is the alternating stress range (= S range /2) 

 n is the actual number of stress cycles experienced by the 

component, and 

 N is the maximum number of stress cycles that the component 

can withstand from S-N curve. 

Fatigue usage fraction Uf=  

Based on the experience with thermal stresses during different 

start-ups, many simplifying assumptions are made. In general, 

100 hot starts are considered as equivalent to 1 cold start and 10 

warm starts are considered as equivalent to 1 cold start. 

9.2 Fatigue Life Usage Fraction: 

    Total number (n) of stress cycles considered for calculating 

fatigue life usage fraction (Ref: Aspects of remnant life 

assessment in old turbines equals (165 hot starts + 105 warm 

starts)/3 + 30 cold starts = 120 cold starts  

Fatigue life usage fraction –(Uf) is given by the ratio n/N where, 

N equals 10^6 cycles from fatigue (S-N) curve of a typical rotor 

material corresponding to the alternating stress (S) at a point of 

52.1 N/mm 2 during cold start, adjusted for the reference 

material used In S-N curve. 

Uf= 120/52469.2 Uf=0.002287

Fatigue factor 

 
This fraction (Uf) for the rotor is obtained as 0.002287 

 

9.3 Creep Usage Fraction: 

Using the maximum stress due to thermal and pressure load in 

the steady state operating condition, creep life usage fraction 

(Uc) is obtained from creep curve (S – T curve) of the material at 

the operating temperature. 

 

Time Stress Time Stress

computational Experimental

264350 48713 190171 50196.58

314750 47705 254942 48901.16

Avg value 448970 45020.6 403944.5 45921.11

460350 44793 499514 44009.72

548150 43037 522233.5 43555.33

657250 40855 552862.5 42942.75
 

 

The figure below shows S-T curve taking T on X axis and S on Y 

axis.  
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Fig-22 Stress-Time to Rupture Curve 

 

9.4 Creep Life Usage Fraction: 

Total duration (t) of operation for this rotor is given as 55,116 

hours. Creep life usage fraction is given by the ratio t/tr, where tr 

equals 3*10 5 hours time from creep (S – tr) curve of the rotor 

material at the operating temperature corresponding to the total 

steady state stress (S) of 54.65 N/mm2, due to pressure and 

thermal loads. 

Uc= 55116/448970 Uc=0.122761

Creep factor

 
This fraction (Uc) for the rotor is obtained as 0.122761 

 

X. RESIDUAL LIFE ASSESSMENT 

Theoretically, residual life fraction of component is given by  

RLF = {1 – Uf – Uc}*10^5. 

However, due to many factors influencing fatigue and creep such 

as deviations from design during manufacture and operation, 

notches, surface finish, size of component and creep-fatigue 

interaction, which are not theoretically estimated, 

Residual life fraction of component is normally taken as  

RLF = {(½) – Uf – Uc.}*10^5 

10.1 Residual Life Fraction: 

Residual life fraction of turbine rotor is thus given by  

RLF = (1/2) – Uf – Uc = 0.5 – 0.002287 – 0.122761 = 0.37 

 

Residual life= 

Residual Life

0.5-0.002287-0.122760986

Residual Life=0.374952*10^5 Residual Life is 37495.2 hours
 

Residual Life of the Turbine Rotor is 37495.2 hours. 

XI. CONCLUSION 

 Maximum displacement of turbine rotor is 801.51 mm 

which is in safe limit. 

 Maximum vonmises stress of turbine rotor is 73780 

N/mm
2
, which is less than designed limit. 

 Maximum displacement and maximum obtained 

stresses of turbine rotor is within the designed limit so 

our component is safe at the given operating conditions. 

 There is a good agreement between computational 

values and experimental values. 

 Residual life of turbine rotor has a minimum life of 8 

years, 37495.2 hours which needs to be validated by 

non-destructive examination after 4 years for identifying 

surface cracks and material degradation. 
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Abstract- Leadership has become a key component of an 

organization, management and administration of educational 

organizations and systems, and this development is reflected in 

both academic and educational policy statements throughout the 

English-speaking countries and world over. Governments are 

investing substantial sums in leadership development because 

they believe that it will produce better leaders and more effective 

schools’ system. Individuals are also contributing their own 

professional development because they think that it will enhance 

their career prospects and make them better leaders. Without 

leadership, things will be very difficult and we would have not 

been here today. Technical and vocational education is one of the 

organizations that have been enjoying leadership of different 

types. The paper is a library based research work; the data were 

collected using textbooks, journal articles and internet search. 

But yet, the information is authentic and reliable and can serve 

the purpose for which it intends to serve. The paper is design to 

look into the impact of leadership on technical and vocational 

education and training (TVET) as the topic implies. It will also 

touch models of educational leadership, factors for assessing 

educational leaders as well as the principles of sustainable 

leadership. The importance of leadership in technical and 

vocational education cannot be overemphasizing, because 

without proper leadership in TVET programs, the goals which 

are to prepare people to be self-reliance will not be possible. 

Therefore, the need for good and perfect leadership has become 

imperative in TVET development. Effective school leadership 

has become a dominant theme in contemporary educational 

reform. Effective leaders are needed to sustain innovation and are 

the heart of capacity building for school improvement most 

especially in technical and vocational education and training 

(TVET) programs that need sustainability for its development. 

 

Index Terms- Education, Leadership, Sustainable, TVET. 

I. INTRODUCTION 

eadership can be seen as an ability of a person(s) to 

influence a group of other people toward the achievement of 

targeted goals of an organization. However, the term leadership 

has been defined by different authors’ and in different ways: such 

as Goddard Tim (1997), sees leadership “as the act of working 

with a group of individual to achieve communal goals. 

Leadership “involves a social influence process whereby 

intentional influence is exerted by one person [or group] over 

other people [or groups] to structure the activities and 

relationships in a group or organization”(Yukl, 2003:3). House et 

al; (1999, p.184), defined leadership as “the ability of an 

individual to influence, motivate, and enable others to contribute 

towards the effectiveness and success of the organization. 

Leadership “is the process of making sense of what people are 

doing to gather so that people will understand and be committed” 

(Drath&Palus, 1994, p.4). While, Schein (1992); says, leadership 

“is the ability to step outside the culture to start evolutionary 

change processes that are more adaptive”. Leadership “is a 

process of giving purpose (meaningful direction) to collective 

effort, and causing willing effort to be expended to achieve 

purpose” (Jacobs &Jaques, 1990, p.281). Richards and Engle, 

(1986, p.206), said, “Leadership is about articulating visions, 

embodying values and creating the environment within which 

things can be accomplished”. Leadership can be seen “as the 

process of influencing the activities of an organized group 

toward goal achievement” (Rauch &Behling, 1984, p.46). 

Smirch and Morgan (1982, p.285), defined leadership “as the 

process whereby one or more individuals succeed in attempting 

to frame and define the reality of others”. Furthermore, “ 

leadership is exercised when persons, mobilize, institutional, 

political psychology, and other resources so as to arouse, engage, 

and satisfy the motive of followers”.(Burns, 1978, p.18). Good 

leaders are informed by and communicate clear sets of personal 

and educational values which represent their purposes for the 

school (Day et al; 2001, p.53). 

Vision is increasingly regarded as an essential component of 

effective leadership. Beare et al. (1992) draw on the work of 

Bennis and Nanus (1985) to articulate ten emerging, 

generalizations’ about leadership, four of which relate directly to 

vision; 

 Outstanding leaders have a vision for their 

organizations. 

 Vision must be communicated in a way which secures 

commitment among members of the organization. 

 Communication of vision requires communication of 

meaning. 

 Attention should be given to institutionalizing vision if 

leadership is to be successful. 

These generalizations are essentially normative views about the 

centrality of vision for effective leadership. 

II. PURPOSE AND OBJECTIVES OF THE STUDY 

The main reason of this paper is to ascertain how sustainable 

leadership could be applied in managing and administering our 

technical and vocational schools. While, the objectives of the 

study were to; 

L 
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1. Identify principles of sustainable leadership and how to 

apply them in running technical and vocational schools. 

2. To find out suitable leadership styles for technical and 

vocational schools. 

III. METHOD 

Review of relevant literature was used to collect data for this 

article. Relevant articles were assessed or downloaded from on 

open access journals via prominent search engine such as google, 

alta vista and yahoo at (http://www.google.com.my; 

http://www.altavista.com and http:www.yahoo.com/ 

respectively. While, subscribed journals were accessed via 

UniversitiTeknologi Malaysia (UTM) library website at 

www.utm.my/spz. Related content information from textbooks, 

journal articles, conference proceedings, discussion papers, 

reports and policy documents have been read and analyzed to 

form part of this paper. 

IV. SUSTAINABLE LEADERSHIP 

Technical and Vocational Education and Training (TVET) needs 

a sustainable leadership for its development and provision of 

quality training to its apprenticeship so that they can be self-

reliance. Andy and Dean (2003), says, “sustainable leadership 

matters, spreads and last. It is a shared responsibility, that does 

not unduly depute human or financial resources, and that cares 

for and avoids exerting negative damage on the surrounding 

educational and community environment. Sustainable leadership 

has an activist engagement with the forces that affect it and 

builds an educational environment of organizational diversity 

that promotes across-fertilization of good ideas and successful 

practices in communities of shared learning and development”. 

 The seven principles of sustainable leadership that is needed in 

TVET programs development; 

a) Sustainable leadership creates and preserves 

sustainable learning 

In TVET programs, the first principle of sustainability is to 

develop some things that is self-sustaining. To sustain, means to 

nourish. Sustainable training and learning are therefore learning 

that matters, that last and engages students intellectually, socially 

and emotionally. It is not achievement results, but the learning 

behind them that matters most. The prime responsibility of all 

educational leaders is to sustain learning (Glickman, 2002; Stoll, 

Fink and Earl, 2003). Paradoxically, sustainability leadership that 

promotes sustaining learning goes beyond temporary gain in 

achievement scores to create lasting improvements in learning 

that are also measurable. 

b) Sustainable leadership secures success over time 

Leadership succession is the last challenge of leadership. It is the 

challenge of letting go, moving on, and planning for one’s own 

obsolescence. Sustainable improvements are not fleeing changes 

that disappear when their champions have left. Sustainable 

leadership is not achieved by charismatic leaders whose shoes 

are too big to fill. Instead, it spreads beyond individuals in chains 

of influence that connect the actions of leaders to their 

predecessors and successors.  

Leadership succession events are almost always “emotionally 

charged with feelings of expectation, apprehension, 

abandonment, loss or relief (Hart, 1993). Frequent and repeated 

successions aggravate these anxieties. Sustainable leadership, 

therefore plans and prepares for succession, not as an after 

though, but from the first day of leader’s appointment. It also 

regulates the rate and frequency of successions so that a staff 

does not suffer from the cynicism that is brought on by the 

fatigue (Fink and Brayman; in Press). Sustainable leadership 

demands that serious attention be paid to leadership succession. 

Successful succession is achieved by grooming successors where 

there is a need for continuity, by keeping successful leaders in 

schools longer when they are making great strides in promoting 

learning by resisting the temptations to search for irreplaceable 

charismatic heroes to be saviors of our schools, by requiring all 

school improvement plans to includes succession plans, and by 

showing down the rate of repeated successions so that teachers 

do not cynically decide to “wait out” all their leaders. 

c) Sustainable leadership sustains the leadership of 

others 

One way for leaders to leave a lasting legacy is to ensure it is 

developed with and shared by others. Leadership succession 

therefore means more than grooming principals’ successors. It 

means distributing leadership throughout the school’s 

professional community-so it can carry the torch once the 

principal has gone, and soften the blow of principal succession 

(Spillance, Halverson and Drummond, 2001). In a highly 

complex world, no one leader, institution or nation can control 

everything without help (Fullan, 2001). Sustainable leadership is 

a distributed necessity and a shared responsibility. 

d) Sustainable leadership addresses issues of social 

justice 

Sustainable leadership benefits all students and schools-not just a 

few at the expense of the rest. Sustainable leadership is sensitive 

to how lighthouse, magnet or charter schools and their leaders 

can leave others in the shadows, and how privileged communities 

can be tempted to skim the cream off the local leadership pool. 

Sustainable leadership is an interconnected process. It recognizes 

and takes responsibility for the fact that schools affect one 

another in webs of mutual influence (Baker and Foote, in Press). 

In this respect, sustainability and succession are inextricably tied 

up with issues of social justice. For instance, the school is our 

study that was established as a learning organization took great 

care not to raid all the best teachers’, leaders and students from 

schools around it. Sustainable leadership is therefore not only 

about maintaining improvement in one’s own school and the 

students that one’s own actions affect in the wider environment. 

It is about social justice. 

e) Sustainable leadership develops rather than deputes 

human and material resources 

Sustainable leadership provides intrinsic rewards and extrinsic 

incentives that attract and retain the best and brightest of the 

leadership pool; and it provides time and opportunity for leaders 

to network, learn from and support each other, as well as coach 

and mentor their successors. Sustainable leadership is thrifty 

without being cheap. It carefully husbands it resources in 

developing the talent of all its educators rather than lavishing 

rewards on selecting and rotating a few already- proven stars. 

Sustainable leadership systems know how to take care of their 

leaders and how to get leaders to take care of themselves. 

Teachers and school leaders who are ‘burned out’ by excessive 

demands and diminishing resources have neither the physical 
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energy nor the emotional capacity to develop professional 

learning communities (Byrne, 1994). The emotional health of 

leaders is a scare environmental resource. Leadership that drains 

its leaders dry is not leadership that will last 

f) Sustainable leadership develops environmental 

diversity and capacity 

Promoters of sustainability cultivate and recreate an environment 

that has capacity to stimulate continuous improvement on a 

broad front. They enable people to adapt to prosper in their 

increasingly complex environment by learning from one 

another’s diverse practices (Capra, 1977). Standardization is the 

enemy of sustainability. Sustainable leadership recognizes and 

cultivates many kinds of excellence in learning, teaching and 

leading and provides the networks for these different kinds of 

excellence to be shared in across-fertilizing processes of 

improvement (Giles and Hargreaves, in Press, McLaughlin and 

Talbert, 2001, Louis and Kruse, 1995). It does not impose 

standardized templates on every one. 

g) Sustainable leadership undertakes activist 

engagement with the environment 

In the face of standardized reform, al the traditional school has 

become exaggerated and less motivated version of their former 

selves. Meanwhile, the innovative schools have lost of their edge. 

But of all of them, Durant proven the most resilient-not just 

because of its innovativeness or its strength as a learning 

community, but because it engages assertively with its 

environment. Durant is driven by activist leadership (Oakes, 

quartz and Lipton, 2001). It influences the environment that 

influences it. 

V. LEADERSHIP AND INSTITUTION IMPROVEMENT 

Leadership is often linked to school improvement. Almost two 

decades ago, Beare et al. stressed its importance: Outstanding 

leadership has invariably emerged as a key characteristic of 

outstanding schools (TVET). There can be no longer being doubt 

that those seeking quality in education must ensure its presence 

and that the development of potential leaders must be given high 

priority. (1992:99, emphasis added). The evidence on school 

effectiveness and school improvement during last 15 years has 

consistently shown the pivotal role of school leaders in securing 

high quality provision and high standards, effective leadership is 

a key to both continuous improvement and major system 

transformation. Harris (2004:11) reinforces this view by saying 

that “effective leaders exercise an indirect but powerful influence 

on the effectiveness of the school and on the achievement of 

students’. The relationship between the quality of leadership and 

school effectiveness has received global recognition. The 

commonwealth secretariat (1996), for example, referring to 

Africa; saying that “the head plays the most crucial role in 

ensuring school effectiveness”. 

An everyday definition of effectiveness is that, the intended 

outcomes of an activity are achieved. Leadership in TVET 

programs and activities need to be judged against this criterion. 

These criteria are: 

 They produce beneficial effects on students’ learning, as 

measured by test scores. 

 They produce beneficial effects on students’ attitudes 

and ‘engagement.’ 

 They produce improvement in employee, and 

particularly teachers, motivation, capacity and 

performance. 

 They promote equity and diversity. 

 They encourage democracy and participation. 

a) Managerial leadership 

This assumes that, the focus of leaders ought to be on functions, 

tasks and behaviors and that if there functions are carried out 

completely the work of others in the organization will be 

facilitated. This can be supported with Bush (2003:37) who said 

“Formal models are assumed that organizations are hierarchical 

systems in which managers use rational means to peruse agreed 

goals.” Heads possess authority legitimized by their formal 

positions within the organization and are accountable to 

sponsoring bodies for the activities of their institutions.  Also 

Caldwell (1992:16-17) argues that manager and leaders of self-

managing schools must be able to develop and implement a 

cyclical process involving seven managerial functions: 

 Goal setting 

 Needs identification 

 Priority setting 

 Planning 

 Implementing 

 Evaluating 

Managerial leadership is focused on managing existing activities 

successfully rather than visioning a better future for the school. It 

has certain advantages notably for bureaucratic systems, but 

there are difficulties in applying it too enthusiastically to schools 

and colleges because of the professional role of teachers. If 

teachers do not ‘own’ innovations but are simply required to 

implement externally imposed changes they are likely to do so 

without enthusiasm, leading to possible failure (Bush, 2000:46). 

b) Transformational leadership 

This type of leadership assumes that the central focus of 

leadership ought to be commitments and capacities of 

organizational members. High levels of personal commitment to 

organizational goals and greater capacities for accomplishing 

those goals are assumed to result in extra effort and greater 

productivity, (Leithwood et al. 1999:9). He conceptualizes 

transformational leadership along eight dimensions: 

 Building school vision 

 Establishing school goals 

 Providing intellectual stimulation 

 Offering individual support 

 Modeling best practices and important organizational 

values 

 Demonstrating high performance expectations 

 Creating a productive school culture 

 Developing structures to foster participation in school 

decisions 

Caldwell and Spinks (1992: 49-50) argue that transformational 

leadership is essential for autonomous school: Transformational 

leaders succeed in gaining the commitment of followers to such a 

degree that, higher levels of accomplishment become virtually a 

moral imperative. The transformational model is comprehensive 

in that it provides a normative approach to school leadership, 

which focuses primarily on the process by which leaders seek to 

influence school  criticized as being a vehicle for control over 
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teachers and more likely to be accepted by the leaders than the 

led. 

c) Participative leadership 

It assumes that the decision making process of the group ought to 

be the central focus of the group (Leithwood et al. 1999:12). The 

model is underpinned with three assumptions: 

 Participation will increase school effectiveness. 

 Participation is justified by democratic principles. 

 In the context of site-based management, leadership is 

potentially available to any legitimate stockholder. 

Sergiovanni(1984:13) points to the importance of a participative 

approach. This will succeed in ‘bonding’ staff to gather and in 

easing the pressures on school principals. The burdens of 

leadership will be less if leadership functions and roles shared 

and if the concept of leadership density were to emerge as a 

viable replacement for principal leadership.’ 

d) Instructional leadership 

This differs from the other models because it     focuses on the 

direction of influence, rather than its nature and source. 

Southworth (2002:79) says that “instructional leadership is 

strongly concerned with teaching and learning, including the 

professional learning of teachers as well as student growth.”  

Bush and Glover (2003) definition stresses the direction of the 

influence process: Instructional leadership focuses on teaching 

and learning and on the behavior of teachers in working with 

students. Leaders influence is targeted at student learning via 

teachers. The emphasis is on the direction and impact of 

influence rather than the influence process itself. 

Blasé and Blasé’ (1998), suggest that effective instructional 

leadership behavior comprises three aspects: 

 Talking with teachers (conferencing). 

 Promoting teachers’ professional growth. 

 Fostering teachers’ reflection. 

Southworth (2002) said three strategies were particularly 

effective in improving teaching and learning: 

 Modeling. 

 Monitoring. 

 Professional dialogue and discussion. 

e) Contingent leadership 

The models of leadership discussed above are all partial. They 

provide valid and helpful insights into one particular aspect of 

leadership. Some focus on the process by which influence is 

exerted while others emphasize one or more dimensions of 

leadership. However, none of these models provide a complete 

picture of school leadership. As Lambert (1995:9 notes, there is 

‘no single best type.’ Contingent model provides an alternative 

approach, recognizing the diverse nature of school contexts and 

the advantages of adapting leadership styles to the particular 

situation, rather than adopting a ‘one size fits all’ stance. This 

approach assumes that what is important is how leaders respond 

to unique organizational circumstances or problems, there are 

wide variations in the contexts for leadership and that, to be 

effective, these context require different leadership responses, 

individual providing leadership, typically those informal 

positions of authority, are capable of mastering a large repertoire 

of leadership practice. Their influence will depend, in large 

measure, on such mastery (Leithwood, et al. 1999:15). 

 

VI. CONCLUSION 

Leadership can be seen as a process of influence based on clear 

values and beliefs and leading to a ‘vision for the school. The 

vision is articulated by leaders who seek to gain the commitment 

of staff and stockholders to the ideal of a better future for the 

school, its students and stockholders. Improving the quality of 

learning and teaching requires strategic which focus on change at 

the school and classroom levels. Principals can no longer simply 

wait for instructions or decisions from government. The pace of 

change and the need to be adaptable and responsive local 

circumstances requires that principals develop new skills and 

ways of working. Improving the quality of learning and teaching 

also requires an approach to leadership development which 

focuses on ‘instructional leadership.’ This means attempting to 

change the mindset of leaders to regards the process of teaching 

and learning as central to their role, rather than simply leaving 

such matters to classroom teachers. 
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Mobile Text Messaging: An Emerging Market Tool 

Dr. Omkareshwar Manappa 

 
 

Abstract- With multiple technologies to choose from in the 

Mobile applications space, it’s hard to clearly determine what 

tool is best for the job. One particular technology that’s growing 

to meet the needs of enterprise users worldwide is SMS / MMS. 

With the growing popularity worldwide of text messaging, many 

companies have begun to look at the possibilities of the use of 

plain & multimedia text messages for both internal and external 

communication purposes, as well as alternatives to mobile 

applications to either provide a method to interact with end users 

in a device-agnostic fashion or gather / provide information such 

as promotions, or account information. This paper helps in 

explore some of the facts & figures about text messaging, textual 

revolution & business opportunities, how is text messaging being 

used by business, marketing & advertising,  text message 

marketing revolution, mobile internet revolution & how small 

business can benefit, growing popularity of text messaging & 

scammers of it,  business benefits of text messaging,  pro’s and 

con’s of text messaging , this medium as well as some potential 

use cases for where SMS / MMS has proven to be useful. 

 

Index Terms- Mobile, Texting, Website, Internet, Business, 

Customer. 

I. INTRODUCTION 

MS (or short message system) was developed in the mid-

1980s as a method to exchange short160 character message 

in order to be displayed and received on the mobile phone. 

Additionally the 2 way text messaging, which is also known as 

MO-SMS (Mobile-originated short Message Service), allows 

messages to be sent through the phone. Messages can be sent 

from one phone to another by addressing the message to the 

recipient’s phone numbers worldwide. The technology used was 

based on a diagnostic method cell tower operators used to 

communicate tower status between operators and the towers 

themselves, but was later repurposed for commercial use, with 

the first text message occurring in 1992, on Vodafone’s GSM 

network in the United Kingdom. The message was “Merry 

Christmas”. 

In 2008, 4.1 trillion SMS text messages were sent, making a 

SMS a massive global industry worth several billion dollars. It’s 

grown in a number of different directions, including the ability to 

contact emergency services via text message in some countries, 

such as the United Kingdom and some parts of the US. With its 

popularity, it’s also grown to include multimedia through the 

development of MMS. MMS was originally designed as a 

captive technology that would allow carriers to charge end users 

every time a photo was taken. However, in 2004, most carriers 

admitted that it wasn’t making them a tremendous amount of 

money. China eventually led the revolution, in part due to the 

fact that there weren’t many high powered computers owned, but 

MMS-capable phones spread rapidly. Since then, MMS has 

exploded, leading to 1.3 billion active users and 50 billion MMS 

messages being sent as of 2008. 

Since then, SMS / MMS have been used in every way possible to 

help communicate and interact with individuals. Though 

messaging technology has been hugely popular, with growing 

numbers every day, there are certainly draw backs to the 

technology as well due to its limitations around the type of 

interactivity a company can get, as well as mixed responses due 

to the overwhelming amount of messages exchanged by 

individuals, along with a good number of people that continue to 

not want to communicate via SMS or MMS. 

In addition, messages can also be sent to mobile phones via 

special email address, carrier’s website or special messaging 

software. Moreover, majority of mobile phones and carriers 

today allow users to send messages directly to an email address. 

Text messaging refers to sending short text messages from a 

mobile phone to other mobile phone users using the SMS 

standard. 

This is becoming an increasingly popular form of communication 

outside of the United States. This is due to the economies of text 

messaging versus being online. The key advantage of text 

messaging in comparison to being online include a user’s ability 

to text people independent of computer access, rather than only 

being able to communicate when logged on to the internet, it’s 

less intrusive than a phone call, and it is less expensive than a 

phone call. Text messaging is a form of asynchronous 

communication. 

II. HISTORY 

In today’s society, text messaging is well known as sending an 

instant message to recipients through mobile phones. The 

world’s First ever text message is believed to have been sent 

from a personnel computer (PC) to a mobile phone on the 

Vodafone UK Network in December 1992. However, AT&T 

(American Telephone and Telegraph) was among the first 

national carrier to offer text messaging in the states, beginning of 

October 2000. 

In November 2001, AT&T wireless became the first national 

carrier, which allowed its customer to send text messages to any 

wireless phone, simply by knowing the recipient’s phone 

number. The use of text messaging has been useful before and 

still today. 

Young people started to use text message when it was 

introduced, especially when it is a cheaper communication tool to 

be used through mobile phone. Nonetheless, in 1999, views 

began to turn around dramatically and people have no relied on 

digital cellular for years. SMS has also achieved great success in 

both cases; it has been largely a youth phenomenon. 

S 
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III. PRESENT SCENARIO 

The youth of today’s generation grasps the internet and text 

messaging with little to no teaching. They know how to use these 

instruments even before they were taught. Text messaging is a 

tool that youth of today use to express who they are, both 

literally and figuratively. Furthermore, it is a definite way for 

youths to stay connected. It is also a way to cover up their 

negative personalities. In addition, SMS Technology allow users 

to order Movie tickets, Track stock quotes, check bank account 

balances, current reservations, bookings, etc  90% of SMS traffic 

has consisted of person to person messaging, much of it between 

teenagers. It also gives teenagers a new high methodology to 

pass notes in class. The SMS platform also allows them to send 

messages to groups of their friends simultaneously. Moreover, 

the youth are the group of people in the society who push the 

market forward and are asking for more. Although other groups 

of people also use text messaging, it is the young people of today 

that are dominant party who helps forward the mobile market. 

India’s mobile industry is witnessing the highest growth in the 

world. As a consequence, SMS based mobile messaging is being 

increasingly adopted by Indian business as a new channel of 

communication. SMS is instant, personal and leaves an impact 

on the recipient. 

These days’ businesses, large and small are increasingly using a 

full range of communication methods including email, web and 

fax to enhance relationships with existing customers, as well as a 

low-cost means of acquiring new ones. Now a new 

communication mode, Text messaging – or Short Message 

service provides an additional and extraordinary opportunity for 

companies and organizations of all industries to differentiate 

themselves. 

IV. SOME FACTS ABOUT TEXT MESSAGING 

 65% of people send text messages from their mobile 

phone on a daily basis.47% 

 50% of people receive text messages from a member of 

their team/department/office. 

 47% of people receive text messages from a colleague. 

 36% receive text messages from a customer or client. 

 18% of people aged between 25 and 34 are most likely 

to send business texts. 

 71% of people use business texts for setting ‘reminders 

of meeting and appointments’. 

 18% of people use business texts for ‘notifying people 

about new meetings and appointments’. 

 14% of people use business texts for ‘chasing up 

suppliers or new orders’. 

 One third of the respondents 36% said that they receive 

text messages from a customer or client. 

 11% of the people receive text messages from suppliers. 

V. SOME FACTS AND FIGURES ABOUT TEXT MESSAGING 

USAGE IN THE U.S. 

We hear a lot of feedback regarding text messaging from both 

ends of the spectrum. Some understand and are part of the mobile 

messaging explosion in the U.S. and others need a little more 

convincing. 

While we don’t send 470 text messages per day (we have plenty 

of work to do around here), we love text messaging, understand 

that it might be better to provide some industry facts regarding 

text messaging usage and show why we’re seeing more and more 

libraries embrace the mobile channel as an effective addition to 

reference services. 

 Americans sent 1 trillion SMS text messages in 2008 

(CTIA Semi-Annual Wireless Industry Survey) 

 SMS text messaging advertising generates response 

rates 2-10x higher than Internet display ads. (Local 

Mobile Search Study) 

 On average, Americans send and receive twice as many 

text messages as phone calls per month. (Nielsen 

Mobile) 

 U.S. Teens (ages 13-17) sent and received an average of 

1,742 text messages per month in Q2 2008 (Nielsen 

Mobile) 

 In 2008, teens and twenty-something were by far the 

largest users of texting, coming in at 85%. In 2009, this 

continued to be true with teens at 94% and 20-

somethings at 87%, but usage also increased for older 

age groups. Among those in their 40s, usage jumped 

from 56% to 64%, and for those in their 50s it jumped 

from 38% to 46%. (The Vlingo Consumer Mobile 

Messaging Habits Report, May 20, 2009) 

 60% of U.S. mobile phone users now use SMS, 

compared to 54% in a survey conducted last year. (The 

Vlingo Consumer Mobile Messaging Habits Report, 

May 20, 2009) 

 Medical and Policy Experts Agree Wireless Technology 

Makes Healthcare More Efficient, Effective, and 

Patient-focused (CTIA Wireless Association). 

VI. TEXTUAL REVOLUTION AND BUSINESS OPPORTUNITIES 

The phenomenal success of short message service (SMS) text 

messaging between mobile phones has created a new medium of 

communication between corporate business and its customers. 

The ability to ‘ text’ has been shipped with every mobile phone 

since they came first became ‘customer items’ back in late 80’s – 

but it wasn’t until the mobile phone went from being an essential 

business tool to a ubiquitous youth fashion accessory that ‘text 

messaging’ began to reach its critical mass. 

Now a technology that has became the popular and instant 

equivalent of the pen pal is starting to present serious business 

opportunities-and they look set to be long term. Text messaging 

has huge potential for use in business. Latest MDA figures show 

that over 90 million text messages are sent every day, almost 

double of the levels reached three years ago. One reason behind 

this staggering growth is that text messaging has moved beyond a 

‘teenage fad’ to become an essential business tool. 

This first step taken into mobile office arena, text messaging 

enables SMEs to conveniently and cost-effectively manage the 
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mobile work force on the move. In UK alone almost 1 billion 

text messages were sent in the first three months of 2002 – that’s 

about 20 messages each for every man, women and child. 

Throughout Europe, the maelstrom of the world’s text messaging 

storm, a reported 900 million texts were sent in April 2002 alone. 

And it’s no longer everyone-banks, retailers, employment 

agencies, mortgage providers, marketers, B2B players – and 

anyone who appreciates immediacy and intimacy are dipping 

their toes in the text messaging water. 

What was once a way for teenagers to send goofy messages to 

their friends has now boomed into something much more 

important in the world of marketing?  According to a wireless 

industry trade group called CTIA, people send around 3-5 billion 

text messages per day.  Unlike email messages, spammers have 

largely been kept out of text message inboxes due to strict 

regulations.  Recent cell-carrier research states that 97% of text 

messages are opened, and most within the hour they’re received.  

What’s even more, people are connected to their mobile phones 

24/7. All of this means it’s a goldmine for businesses. 

This is a wonderful way to spread the world about your small 

business, but beware – spam is not taken lightly.  For this reason, 

don’t hire a company to do your marketing that uses automated 

dialers.  

VII. HOW IS TEXT MESSAGING BEING USED BY BUSINESS? 

If you own a mobile phone, chances are, you know what a text 

message - or SMS, is. Where I live in Singapore, it’s not 

uncommon for users to chalk up between a few hundred to over a 

thousand (or two) worth of text messages per month. 

In most parts of the world, operators have adopted a sender-pays 

model. This is actually quite important because a recipient has 

little control over the text messages that he or she receives. If the 

general model is that of charging users for text messages 

received, then users will demand tools or ways to curtail 

messages from senders. 

Reed Executives sends 120,000 SMS messages per month to job 

seekers all over Europe. 

Royal & Sun alliance has integrated text messaging with its call 

centre to support new electronic insurance services. 

McDonalds experienced a 29% response rate on an SMS 

monthly game. 

Airlines, Train and transport companies are using SMS services 

to alerts their customers about their delayed services or 

Reminders. 

Emergency services alert their response vehicles and notify 

essential information. 

Email Alert: Many organizations use SMS to notify users when 

mail from specific senders arrives in their inbox- delivering the 

first 160characters of their e-mail to the mobile phone. WAP 

enabled phones can access the inbox and download the complete 

message, as well as reply on-line. 

Banks intimate their customers regarding their Deposits, Savings, 

Balance, Loans, and any transactions through SMS. 

The process of implementing hand-held mobile devices or Smart 

phones for the delivery guys to track the progress of a delivery. It 

will take a while before its ready though, and the current stop gap 

measure makes use of text messaging as a way to notify the 

delivery folks of pick-ups from the call center. The system is 

designed so that a text message is sent out automatically the 

moment an order has been confirmed over the phone. There are 

actually a number of ways to design an enterprise-centric system 

for this purpose. 

Ever received an e-mail newsletter? Assuming that there aren’t 

many textual details that need to be conveyed, an “information 

blast” via text messaging will work too. Unless your entire 

workforce is already toting BlackBerry handhelds, text 

messaging has the advantage of being even more “real-time” 

than e-mail. It also has a much wider reach since it’s more likely 

that staff will have a mobile phone than a personal e-mail 

account. Organizations such as private clubs, or churches, for 

example, can also use text messaging to keep its members 

updated of the latest offers or activities. 

Some international courier companies such as FedEx and TNT 

have already starting implementing notifications via text 

messaging. Given the relatively low cost of text messaging, if 

done properly, this can be a way to gain competitive advantage 

or to give a superior customer experience on the cheap. 

In Singapore, most of the major banks employ the use of text 

messaging as a tertiary authentication mechanism for 

miscellaneous transactions. If I were to add a new recipient in my 

Internet Banking facilities, the banking Web site will send me a 

text message with a time-limited security code to my mobile 

phone. Much like an e-mail verification procedure, the new 

recipient will only be added upon entering the correct security 

code. The popularity of text messaging is on the rise. This is 

further boosted by the generally interoperability of text messages 

across much of the world and the proliferation of mobile phones. 

Of course, the situation is slightly different in the in the United 

States where proprietary networks result in some 

incompatibilities. Still, the potential of text messaging due to its 

ability to reach end-users directly is virtually unlimited. The fact 

that it costs money to send a text messages also eliminates the 

majority of spam via this medium - preserving its attraction for 

some time to come. 

VIII. THE BUSINESS BENEFITS OF TEXT MESSAGING 

By now you’ve probably heard somewhere that mobile 

marketing is the next “big thing” and are wondering what are 

some of the text message marketing benefits for your business? 

While there are many, here are some of the biggest reasons: 

1. Text message marketing is permission based 

marketing. People “opt-in” to get your original offer (a 

coupon, discount, free report, exclusive info, etc) and by 

doing so are giving you permission to market to them. 

They know that they are going to get kept up on your 

latest offers, promotions and sales, so they are expecting 

to hear from you. In fact, they want to hear from you! 

Ifthey decide that they are no longer interested in 

hearing about your offers and promotions, then they can 

leave your list at any time. While leaving your list may 

sound like a bad thing to some, it is actually good 

because your list will always be kept current with real 

potential customers that are interested in your deals and 

promotions and your advertising budget will only be 
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spent on those who want to buy your products or 

services. 

2. SMS messaging is current and instant. If you want 

instant results, you can’t get much faster than mobile 

marketing. Over 90% of text messages are read within 

15 minutes of you sending them so your marketing 

message is as up to date as possible. If your salon or 

restaurant is slow on a rainy Tuesday afternoon, just 

send out a message blast to your list and offer a special 

discount good only for the remainder of the day, or for 

the next 10 people to come in for an appointment or 

reservation. Whatever you think will persuade people to 

come down and do business now can be sent out and 

read within minutes. 

3. Every business can afford mobile marketing. We 

have packages that will suit every size of business from 

small mom and pop shops to national level chains and 

franchises. 

4. SMS text message broadcasts are much more 

effective than traditional forms of mail marketing. 

The redemption rate of mobile coupons is nearly 25 

percent higher than printed internet coupons and 

roughly 10 times greater than mail or newspaper 

distributed coupons at a fraction of the cost. 

5. Text message marketing has a high return on 

investment for businesses. The low cost per message 

broadcast combined with highly effective marketing 

makes for a great return on your advertising dollars. 

6. It’s easily integrated with all your other current 

methods of marketing. Mention your mobile campaign 

on all your other marketing campaigns such as print ads, 

radio spots, online content such as social media 

accounts, website, articles and videos and TV 

commercials. 

7. Reaching out to customers on a regular basis keeps 

your business fresh in their mind. The more 

exposures your business has with a person, the more 

likely they are going to buy from you or refer you to 

their circle of friends. 

8. SMS marketing helps build better relationships and 

more loyal customers. Mobile promotions can do more 

than just increase sales for your business; they can also 

create more meaningful, lasting relationships with your 

customers. 

9. It creates buzz around your products and services. 

Your company will be seen as a leader in your industry 

for being one of the first for embracing this new 

effective technology. You’ll be more up to date in the 

eyes of your customers and they will respect you for it.  

10. Convenience for customers. People don’t want to cut 

out coupons or download them and print them out. In 

fact, mobile coupons are the #1 preferred ways for 

consumers to use coupons! 

11. Analyzing current marketing methods .Use a variety 

of keywords to and use one for each marketing medium 

to determine how many leads are generated from each 

method. Analyze the effectiveness of each and 

determine areas to grow and which others need to be cut 

back or stopped all together. 

12. Find out what you’re customers are thinking. You 

can learn see exactly what your regular customers like 

most about your business using text surveys and then 

segment your list so you only send out ultra-targeted 

offers to people who have already raised their hand 

saying they love a particular product or service! 

13. Automate appointment reminders. Save time and 

money by using text messages to remind patients / 

clients of their appointments. 

14. Everyone loves a contest! Contests are easy to run with 

text message marketing and they’re a great way to 

create excitement and drive more foot traffic into your 

business. 

15. Its GREEN! Mobile coupons replace the need to print 

paper coupons. Save a tree and go mobile! 

IX. GROWING POPULARITY OF TEXT MESSAGING 

In this day and age, it is much more common to see people using 

text messaging rather than talking on their mobile devices. Just 

about anywhere you go, it’s not hard to spot someone staring 

down at their devices and using their thumbs to intensely type 

their messages. In fact, SMS Text Messaging is a popular and 

widely accepted communication tool, used by so many people, 

from all walks of life, both young and old. 

In the US, however, the appeal of SMS is even more limited. 

Although an SMS is even more limited? Although an SMS 

usually costs only USD 0.05(many providers also offer monthly 

allotments), only 13 messages were sent by the average user in 

2003. The reasons for varied- many users have unlimited mobile 

to mobile minutes, high monthly minutes allotments, or 

unlimited service. 

More over push to talk service offers the instant connectivity of 

SMS and is typically unlimited. Further the integration between 

completing providers and technologies necessary for cross-

network text messaging has only been available recently. SMS is 

also typically an opt-in service in the US- thus sending a message 

is much less a guarantee of receipt than in other countries. 

However the recent addition of AT&T- powered SMS voting on 

the Television Program American Idol has introduced many 

Americans to SMS, and usage is on the rise. 

In Europe, the Eurovision song contest organized the first pan- 

European SMS voting in 2002, as a part of the voting system 

(there was also a voting over the classical phone lines). In 2005, 

the Eurovision song contest organized the biggest tele voting 

ever (with SMS & phone voting). 

In addition to SMS voting, a different phenomenon has risen in 

more mobile-phone-saturated countries. In Finland some TV 
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channels began “SMS Chat”, which involved sending sort 

messages to a phone number, and the message would be shown 

on TV a while later. Chats are always moderated, which prevents 

sending harmful material to the channel. The craze soon become 

popular and evolved into games, first slow-paced quiz and 

strategy games. After a while, faster paced games were designed 

to television and SMS control. Games tend to involve registering 

one’s nickname, and after that sending short messages for 

controlling a character on screen. Messages usually cost 0.05 to 

0.86 euro’s a piece, and games can require the player to send 

dozens of messages. 

Text messaging is also popular in Japan. However, it is known 

by different names depending upon the mobile service. Mobile 

email is usually the norm when sending messages between 

phones with different services, but between phones using the 

same service, text messaging is more prevalent. 

The popularity of text messaging is continually climbing for the 

reason that it is instant and more personal than any other form of 

mobile communication. Due to this popularity, organizations are 

becoming increasingly interested and are utilizing this worldwide 

phenomenon to reach out to their target audiences. Whether it is 

used for increasing brand awareness, sending out critical 

information or simply utilizing it to distribute status updates and 

reminders, SMS text messaging can make a difference for their 

business.  

A few wider publicized speed contests have been held between 

expert Morse code operators and expert SMS users. An 

increasing trend towards spamming mobile phone users through 

SMS has prompted cellular service carriers to take steps against 

the practice, before it becomes a widespread problem. 

X. PRO’S &CON’S OF SMS/MMS – AN INDUSTRY PERSPECTIVE 

This is a list of Pro’s & Con’s we gathered from our own 

experience with companies around the topic of SMS / MMS , as 

well as incorporating information we’ve gathered from enterprise 

customers, developers, and industry experts. 

PRO) SMS / MMS is device agnostic Utilizing a simpler 

IDE without requiring an extensive background in a particular 

programming language, clients can build applications with 

minimal training in much less time than a native application 

CON)Texting can be considered intrusive though texting is a 

very popular medium; it’s also a very personal and always 

present medium that some people find intrusive. Given the level 

of personalization that goes into texting, having a trusted 

relationship between you and the customer is important before 

going down that path, and giving clear direction to opt in & out. 

PRO)It’s affordable to set up SMS / MMS campaigns  

Due to the relatively simple nature of both SMS & MMS 

technologies, setting up campaigns are relatively easy and 

affordable vs. other more costly solutions, such as a MEAP 

solution, to provide device-agnostic mobile communications to 

end users. Not only that, but all carriers have very mature 

practices in helping companies set up campaigns 

CON) Messaging campaigns traditionally have mixed results  

Based on conversations Slalom has had with companies around 

the topic of SMS / MMS solutions, there have been very mixed 

results in terms of the cost / benefit, and total feedback gained 

from campaigns. This was largely due to the highly qualitative 

results (ex: boosts level of informed consumer) that companies 

aimed for, but had a hard time measuring after the fact. 

PRO) Development is relatively simple, given limitations of 

medium Due to relatively simplicity of texting, the bulk of the 

work is in gathering end points (i.e. customer phone numbers) 

and structuring the message for distribution. Given cost 

considerations for MMS, most companies Slalom has experience 

with have opted to focus on SMS, making it even simpler to 

launch the campaign. 

CON) Interaction is limited due to limitations of medium 

Though the medium is relatively simple to develop and launch, 

this also means it’s difficult to exchange a great deal of 

information over SMS / MMS, meaning the interaction you have 

with your end users will also be limited. This is not only due to 

the text limit size of an SMS message, or data limitation of an 

MMS message, but also the need to keep messages to as small a 

size as possible to not confuse or mislead the end user. To get 

around this, most heavy texting is done in abbreviations such as 

“BRB” (be right back) or “LOL” (laughing out loud) but for 

corporate campaigns, this is never recommended due to large 

numbers of end users that may not be familiar with certain 

abbreviations. 

PRO) BOTH SMS/MMS are mature technologies, with many 

vendors to choose from 

Though SMS/MMS have been established technologies for a 

relatively short period of time, their growth and origins have 

made both technologies mature, and reliable means to exchange 

information to end users. So much so that when voice and data 

aren’t operating on a device, due to coverage issues, text 

messages will continue to work most times. 

XI. CONCLUSION 

Though text messaging certainly has both its ups and downs, 

there’s no denying that messaging is a very popular way to 

exchange information in a device-agnostic worldwide way. 

Companies have certainly had mixed success, but the first step is 

understanding how your business problem, as it relates to 

utilizing mobile devices, needs to be solved through better 

understanding the logistics and outcomes of both successful and 

unsuccessful SMS/MMS campaigns. As long as companies 

observe opt-in guidelines, SMS can provide a powerful tool for 

connecting with customers, particularly in emerging markets 

such as financial services, real estate or tourism, where SMS still 

surprises and delights users. 
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A case of Motor Neuron Disease – Case Report 
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    Abstract- A case of Motor Neuron Disease (MND) with 

wasting confined to distal part of one upper limb and signs of 

Upper Motor Neuron (UMN) disease but for normal tone in all 

four limbs and preserved Deep tendon reflex (DTR). 

 

    Index Terms- motor neuron disease, upper motor neuron, deep 

tendon reflex 

 

I. INTRODUCTION 

ND is due to various causes, it is also dividable into 

various types .the most common one is amyotrophic lateral 

sclerosis, having both UMN&LMN signs. Here we report a case 

of MND with wasting limited to predominately to right hand 

with normal tone and DTR also just present with extensor plantar 

response. This appear to be a variant of MND 

 

II. CASE REPORT 

   A 55 yrs old female presented with wasting and weakness of 

right hand predominately, fasciculations also observed on right 

side. There was no wasting of proximal muscles and trunk 

muscles. Power is 4/5 in the involved group of muscles. Tone 

was normal in four limbs despite the presence of extensor plantar 

response. Cranial nerves, sensory system & bladder & bowels 

were not involved. DTR were also just present. All investigations 

were normal, including complete blood picture, vit-B12 levels, 

Thyroid function tests, Serum electrolytes, computerized 

tomography (CT Scan)-Brain, Magnetic Resonance Imaging 

(MRI)-Cervical spine, Nerve Conduction Velocities (NCV) 

study-normal. 

 

III. DISCUSSION 

   MND is a neurodegenerative disease and is arguably the most 

devastating of the neurodegenerative disorders. Amyotrophic 

lateral sclerosis (ALS) is the most common form of progressive 

motor neuron disease. It is a prime example of a 

neurodegenerative disease. Combined upper & Lower MN   

features present in Amyotrophic leteral sclerosis. Lower Motor 

Neuron Disorders are X-Linked Spinobulbar Muscular Atrophy 

(Kennedy's Disease), Adult Tay-Sach's Disease, Spinal Muscular 

Atrophy, Multifocal Motor Neuropathy with Conduction Block. 

Upper   Motor Neuron Disorders are Primary Lateral Sclerosis, 

Familial Spastic Paraplegia. Purely   UMN in Brainstem – 

Pseudobalbar palsy, Purely LMN in Brainstem - Progressive 

bulbar palsy. Various newer types of MND have been reported; 

there were no conduction block in these cases. They are several 

varities like MADRAS MND seen in 10% of MND in south 

india with gradual asymmetry in 50% of cases, gradually 

progressive involvement of four limbs and progress to ALS, 

sensorineural deafness, weakness of facial and bulbar muscles. 

Dr.GOWRI DEVI MND is  monomelic type of amyotrophy ; 

LMN signs in one upper or lower limb; Dr.CHOPRA’s MND is 

wasted leg syndrome; Dr.HIRAMA’s MND is upper limb 

involvement but Brachioradialis muscle is spared. 

    In our case UMN & LMN signs are present without CN 

involvement. Distal part of one upper limb is severely involved 

& inspite of extensor plantar response, universally tone was 

normal & DTR were just present. The purpose of this 

presentation is to highlight one more presentation of MND. 
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Abstract- Karnataka is blessed with a variety of bee flora and 

different types of agro climatic zones. Beekeeping is becoming 

an important component of present strategies for sustainable 

agriculture and integrated rural development programme. The   

indigenous   flora available in the different ecological habitat is 

of great importance to the apiculture industry in terms of honey 

and crop production. Insect pollinators are more sensitive to 

floral rewards and forage only on these flowers from which they 

can maximize the energy gains. India is a vast country, the 

climatic and floristic conditions therefore vary from tropical and 

sub-tropical to temperate conditions. The foraging efficiency of 

honeybees depends on the bee forage, conditions of the colony 

and foraging range of worker bees. Study on the foraging activity 

of bees in exploiting the bee forage in a locality depends on the 

climatic conditions which is highly variable from place to place. 

Change in the availability of bee flora as a result of weather and 

pollution probably affects the beekeeping. This paper discusses 

the pollen diversity in A.mellifera and its quantification in 

different habitats of Karnataka. 

 

Index Terms- Indigenous, Pollinator, Forage, Ecological 

I. INTRODUCTION 

arnataka is blessed with a variety of bee flora and different 

types of agro climatic zones. Beekeeping is becoming an 

important component of present strategies for sustainable 

agriculture and integrated rural development programme. The 

pollination activities of honeybees are important integration 

function which contributes to the sustainability and diversity of 

agricultural resource and also contributes to the increased 

productivity and maintenance of biodiversity (Verma, 

2003).Pollen contributes nutrients for the normal development, 

growth and reproduction in honeybees. Honeybees’ forages 

nectar and pollen in the blooming period make up the honey and 

bee food store them in their hive. Honeybee also pollinates   for 

plant during the forage help the plants for their propagation.  

Most of the cultivated crops and commercial plantations provide 

pollen and nectar, which are food for bees. Those are generally 

grown on large stretches of land and their contiguity is desirable 

for successful beekeeping. The crop that needs cross pollination 

benefit from the foraging activity of honeybees. Honeybees are 

major pollinating   insects representing   91.26 percent of the 

total number of insects visiting the crops (Lakshmi and Rao, 

1998). Though A. florea, Trigona visited water melons (2%) 

however A. cerana was the major pollinator (87%) in water 

melons at Vijayrai, West Godavari district of Andhra Pradesh   

(Rao and Suryanarayana, 1988). 

Choudhary and Kumar (1998) reported A.florea as the most 

abundant visitor on niger (84.50%), followed by A.cerana 

(7.90%) and A.mellifera(5.7%) in Pune. Activity of A.floreawas 

from 0600 to1830 hr, where asA.cerana and   A. mellifera 

activity was from 0600 to 1630 hr and 600 to 1730 hr 

respectively. Bisht and Pant (1968) reported that A.cerana 

gathered pollen through out the year under Delhi conditions. The 

higher pollen gathering activity was recorded during January-

March where as May and June was the period of lesser activity.  

Viraktamath (1990) studied the foraging profile of A.cerana in 

Raichur (Karnataka). He observed major pollen foraging (up to 

80%) before noon and nectar foraging through out the day with a 

major peak during 0600 to 1100 hr and another peak during 1600 

to 1800 hr. The first peak was in March with 72 to 81 percent of 

the returned bees were loaded with pollen and the second peak 

was in May with 79 to 79 percent probably because of high 

flowering rate and favourable environmental conditions.  

Honeybees were excellent pollinators in tomatoes during winter 

months producing high quality of fruits resulting in 98 percent  

fruit set (Sabaraet al., 2002) which is comparable to fruit set by 

bumblebees. Rao and Suryanarayana (1988) stated that A.cerana 

was the principal pollinating insect and was found to be efficient 

pollinator than A.florea and Trigona, Further, A.cerana bee 

population was maximum at 09.00 hr and also during the period 

the pollen collection was more. Abundance of all insect 

pollinators irrespective of the species was more at 1200 to 1400 

hr on onion crops (Priti, 1998). 

II. MATERIALS AND METHODS 

The study area is covered with both plains and densely forested 

hilly areas consisting of both agriculture and non agricultural 

flora. The foraging behavior in honeybees A.mellifera were 

studied in different agro climatic regions of Karnataka during 

2010-2011  

The different apiary sites that were chosen to study were viz. 

Heseraghatta village, Arkavathymadhuvana, Jnanabharthi, 

Shivanahalli, Bhagamandala, Kuntanahalli, Honnavar and 

Shivakote.  

The foraging bees returning without the pollen load and swollen 

abdomen was captured and micro capillary tubes were used to 

collect nectar. The abdomen of the nectar foragers were squeezed 

gently using a cotton swab on the lateral sides of the abdomen. 

The resultant nectar collected was measured using the method 

K 
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(Galen and Plow right, 1985) on a visual scale which has been 

calibrated for direct reading in microlitres (µl). 

 

 

 

III. RESULTS AND DISCUSSION 

Mean pollen collection in a month by A.mellifera during different 

weeks and the month at apiary site (Table 1) L1 HG   showed the 

highest of 98.19±1.45g in the month of April followed by 

5.69±3.07g in the month of May. Further July and August being 

the autumn months recorded a least of 64.53±3.29g and 

68.42±3.12g respectively, thereafter again increased toward the 

end of the season.  

 

Table 1: Average pollen collection by A.mellifera  in different months during  2010-11 (LOCATION – HG) 

 

Month 
Week 

1 2 3 4 Mean (g) 

Jan 67.32 76.44 69.36 61.74 68.694.70 

Feb 76.44 72.86 78.31 72.18 75.012.26 

Mar 84.13 84.18 81.72 80.48 82.371.51 

Apr 96.38 100.63 97.13 98.16 98.191.45 

May 92.14 98.63 104.12 94.32 97.673.89 

Jun 97.13 99.36 97.18 94.32 95.693.07 

Jul 70.11 64.36 62.11 60.72 64.533.29 

Aug 70.29 71.13 69.63 62.38 68.423.12 

Sep 86.57 82.43 88.13 84.16 85.012.05 

Oct 94.13 92.32 91.68 90.43 91.941.26 

Nov 92.32 90.43 91.16 90.28 91.110.73 

Dec 78.36 72.16 74.83 72.38 74.442.23 

n = 20 bees 

 

The pollen collected from the apiary site L2 JB (Table 2) showed 

a mean of 127.64±3.45g in the month of June which was the 

highest followed  by 116.52±2.04g in May to a low of 

73.74±4.59g in August followed by 72.52±1.29g during January 

and during the rest of the year it was more or less constant 

ranging from 80.49±0.57g to 106.87±0.95g. 

 

Table 2: Average pollen collection by A.mellifera in different months during 2010-11(LOCATION – JB) 

 

Month 
Week 

1 2 3 4 Mean (g) 

Jan 75.38 72.16 74.11 75.32 74.52 1.29 

Feb 84.36 85.76 87.57 87.19 85.46 1.89 

Mar 93.68 94.12 98.36 97.11 95.99 1.79 

Apr 107.44 106.57 108.23 106.74 106.87 0.95 

May 114.36 118.36 114.12 116.63 116.52 2.03 

Jun 126.32 122.13 128.61 132.71 127.64 3.44 

Jul 101.38 98.01 97.63 100.72 99.37 1.46 

Aug 80.38 78.13 70.61 70.43 73.74 4.59 

Sep 83.11 82.366 81.63 82.57 82.79 0.84 

Oct 92.48 90.36 91.72 90.48 91.72 1.21 

Nov 95.13 94.63 90.41 91.38 92.45 2.01 

Dec 81.16 80.14 81.06 80.48 80.49 0.57 

n = 20 bees 

 

Mean pollen collection by A. mellifera in different months 

recorded at apiary site L3 AK (Table 3) showed the highest  

 

pollen collection of 104.73±1.99g in the month of June and least 

in the month of January recording 61.30 ± 0.63g. 
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Table 3: Average pollen collection by A.mellifera in different months during 2010-11 (LOCATION – AK) 

 

Month 
Week 

1 2 3 4 Mean (g) 

Jan 62.18 60.46 61.76 60.76 61.300.63 

Feb 74.44 74.18 76.32 75.67 74.451.60 

Mar 81.67 84.63 82.68 83.14 83.551.41 

Apr 94.77 94.17 96.61 97.38 95.031.82 

May 98.63 94.76 92.63 95.44 95.411.92 

Jun 104.42 101.41 104.32 107.14 104.731.99 

Jul 80.66 81.13 82.63 81.72 81.860.92 

Aug 71.16 70.68 72.13 74.62 72.431.47 

Sep 78.38 79.16 79.86 72.36 77.642.69 

Oct 84.19 82.64 85.32 85.64 84.431.05 

Nov 89.73 87.46 86.72 84.13 86.881.80 

Dec 68.13 62.14 65.63 62.63 64.942.25 

n= 20 bees 

 

Highest pollen collection by A.mellifera during different months 

in 2010-11 recorded at the apiary site L4 HN (Table 4 ) was 

131.56±2.40g during June which was preceded with May 

129.64±2.31g to 115.72±2.14g in the month of May and April  

 

 

 

respectively and least pollen were recorded by A.mellifera in the 

month of January 78.38±1.76g. Similarly, in the apiary site L5 

BG (Table 5) the highest pollen collectors carrying the highest   

pollen load was 167.59 ±3.63g  during June and the least was 

recorded in the month of August i.e. 82.69±2.03g. 

 

Table 4: Average pollen collection by A.mellifera in different months during   2010-11 (LOCATION – HN) 

 

Month 
Week 

1 2 3 4 Mean (g) 

Jan 79.61 80.44 76.38 76.16 78.381.77 

Feb 84.32 86.16 85.71 87.36 85.231.63 

Mar 94.18 86.44 98.46 82.21 85.382.11 

Apr 114.61 112.14 117.68 116.32 115.722.14 

May 126.28 132.84 131.38 128.18 129.642.31 

Jun 134.13 129.44 134.38 128.43 131.562.40 

Jul 118.31 112.42 110.42 113.68 113.592.60 

Aug 92.36 86.18 89.42 87.86 88.092.67 

Sep 98.36 96.83 92.13 94.56 95.052.26 

Oct 120.14 126.34 121.86 118.63 121.682.58 

Nov 113.32 114.48 110.46 112.86 112.851.32 

Dec 106.32 102.13 99.38 103.68 103.132.31 

n = 20 bees 

 

Table 5: Average pollen collection by A.mellifera  in different months during 2010-11 (LOCATION – BG) 

 

Month 
Week 

1 2 3 4 Mean (g) 

Jan 113.61 115.36 118.68 120.36 117.272.44 

Feb 118.68 120.42 126.14 122.31 120.813.28 

Mar 128.14 132.36 134.68 128.32 129.543.48 

Apr 134.63 132.81 138.44 129.18 133.852.98 

May 148.32 152.63 154.82 146.81 150.442.91 

Jun 160.46 169.11 168.36 170.41 167.593.63 

Jul 92.13 90.46 91.17 91.81 91.740.90 

Aug 86.13 82.43 83.40 91.36 82.692.03 

Sep 94.36 98.46 92.32 94.68 95.442.20 
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Oct 107.63 112.48 114.63 116.18 112.652.89 

Nov 122.34 121.46 120.13 124.36 122.131.38 

Dec 102.32 113.6 107.58 101.31 105.394.66 

n = 20 bees 

 

The mean pollen collection by a forager bee of A.mellifera at 

apiary site L6 KT (Table 6) shows between 92.21±1.63g which  

 

 

 

 

 

was the least in August and the highest in the month of May with 

146.02±2.39g was recorded. In apiary site L7 SK (Table 7) the 

average pollen collection varied from the lowest of 80.14±1.56 g 

to the highest of 143.36±3.09g the month of August and 

September, respectively. 

 

Table 6: Average pollencollection by A.mellifera in different months during 2010-11 (LOCATION – KT) 

 

Month 
Week 

1 2 3 4 Mean (g) 

Jan 120.13 121.61 119.36 117.41 119.631.36 

Feb 123.38 121.44 117.69 124.36 122.652.96 

Mar 127.63 120.19 119.31 121.48 122.282.92 

Apr 136.41 132.48 132.71 134.42 133.91.43 

May 148.61 142.38 144.36 148.38 146.022.39 

Jun 138.34 132.48 140.68 141.36 1392.39 

Jul 101.32 110.31 107.63 111.38 106.664.14 

Aug 94.63 92.11 90.48 90.46 92.211.63 

Sep 112.61 114.36 111.44 114.61 112.531.86 

Oct 118.46 112.12 106.36 107.39 109.795.00 

Nov 120.13 116.83 111.38 109.46 112.884.93 

Dec 114.41 106.36 109.42 112.61 110.622.76 

n = 20 bees 

 

Table 7: Average pollen collection by A.mellifera in different months during 2010-11 (LOCATION – SK) 

 

Month 
Week 

1 2 3 4 Mean (g) 

Jan 120.41 122.38 122.78 123.46 122.731.69 

Feb 121.76 125.43 129.18 128.37 125.72.67 

Mar 126.46 126.14 130.41 129.81 129.042.39 

Apr 127.73 126.63 118.61 112.32 120.345.95 

May 132.36 139.78 141.46 139.38 138.633.21 

Jun 141.32 140.18 140.26 142.36 141.791.7 

Jul 82.36 81.64 80.44 81.36 81.991.24 

Aug 80.16 79.38 77.67 81.36 80.141.56 

Sep 148.63 142.44 139.63 141.46 143.363.09 

Oct 132.63 131.62 136.48 137.46 134.912.33 

Nov 122.36 128.47 129.44 128.13 126.612.67 

Dec 120.34 119.63 117.57 116.36 96.871.62 

n = 20 bees 

 

The mean pollen collection at the apiary site L8 SH recorded by 

the forager A.mellifera (Table 8) was 158.69±3.33g as highest in 

June and least   of 71.7±1.43g recorded in the month of July.  

 

 

 

After the month of July, from August the amount of pollen 

collection increases till the end of the year. 

 

 

Table 8: Average pollen collection by A.mellifera in different months during 2010-11(LOCATION – SH) 

 

Month 
Week 

1 2 3 4 Mean (g) 

Jan 130.63 132.46 130.57 136.14 132.712.09 
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Feb 138.61 136.72 132.61 138.48 134.632.55 

Mar 140.43 142.18 141.17 144.58 142.942.21 

Apr 148.93 152.36 149.47 143.17 146.814.47 

May 152.71 158.63 157.42 158.13 157.452.56 

Jun 162.32 158.46 152.76 161.31 158.693.33 

Jul 72.38 70.43 71.16 70.38 71.701.43 

Aug 80.16 80.91 83.63 82.10 81.391.14 

Sep 148.61 141.38 140.61 160.32 147.427.10 

Oct 131.17 136.51 132.51 130.52 131.832.68 

Nov 120.14 126.14 120.14 124.58 122.972.43 

Dec 114.71 114.40 112.36 110.44 113.191.68 

n=20 bees 

 

Abrol and Bhat (1987) reported that the foraging activity of A. 

cerana was significant with temperature and non significant with 

relative humidity.  Choi (1987) observed that A. mellifera in 

Korea started foraging at 0500 hr and ceased at 2000 hr. There 

were two foraging peaks, one at about 1100 hrs and the other at 

about 1600 hr. Flight activity positively correlated with 

temperature and solar radiation intensity and negatively 

correlated with humidity. 

In another experiment   A. mellifera started foraging at about 

0800 or at 1000 hr and their number was greater between 1200 

and 1300 hr and the flight activity stopped around 1800 hr. Flight 

activity was correlated with the intensity of solar radiation. 

 

 

 

 

 

 

Observations on the foragers for pollen nectar sugar 

concentration and duration of visits presents the information on 

the foragers carrying pollen loads, nectar volume at different 

hours of the day. Pollen loads were more during morning hours 

up to 1100 hr and gradually decreased, and then increased by 

1700 to 1730 hr. A. cerana carried on an average of 10.012.15 g 

of pollen load compared to 8.271.29 g in A. mellifera.  Reddy 

(1980) recorded greater amount of honey and pollen stores in 

February and July. The variations in the results of the present 

study could be due to different climatic and floral conditions in 

various places of the state. The high flexibility in pollen 

gathering activity during different hours of the the day observed 

in the present study may be related to moisture content in 

morning, midday and evening. The daily flight showed precise 

foraging time of bees in a day. 
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