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Abstract- The human brain is the most complex physical system 

we know of, and we would have to understand its operation in 

great detail to build such a device. An immediate goal of brain-

machine interface study is to provide a way for people with 

damaged sensory/motor functions to use their brain to control 

artificial devices and restore lost capabilities. By combining the 

latest developments in computer technology and hi-tech 

engineering, paralyzed persons will be able to control a 

motorized wheel chair, computer painter, or robotic arm by 

thought alone. In this era where drastic diseases are getting 

common it is a boon if we can develop it to its full potential. 

Recent technical and theoretical advances, have demonstrated the 

ultimate feasibility of this concept for a wide range of space-

based applications. Besides the clinical purposes such an 

interface would find immediate applications in various 

technology products also. 

 

Index Terms- Brain–computer interface (BCI), 

electroencephalogram (EEG), online, and drowsiness detection, 

wireless. 

 

I. INTRODUCTION 

iomedical signal monitoring systems have been rapidly 

advanced with electronic & information technologies in 

recent years. In this system we proposed a novel brain-computer 

interface system that can acquire & analyze EEG signals in real 

time to monitor human physiological as well as cognitive states, 

& in turn, provide warning signals to the users. A brain-machine 

interface is a communication system that does not depend on the 

brains normal output pathways of peripheral nerves and muscles. 

It is a new communication link between a functioning human 

brain and the outside world. These are electronic interfaces with 

the brain, which has the ability to send and receive signals from 

the brain. BMI uses brain activity to command, control, actuate 

and communicate with the world directly through brain 

integration with peripheral devices and systems.   The signals 

from the brain are taken to the computer via the implants for data 

entry without any direct brain intervention. BMI transforms 

mental decisions and/or reactions into control signals by 

analyzing the bioelectrical brain activity An immediate goal of 

brain-machine interface study is to provide a way for people with 

damaged Sensory/motor functions to use their brain to control 

artificial devices and restore lost capabilities. By combining the 

latest developments in computer technology and hi-tech 

engineering, paralyzed persons will be able to control a 

motorized wheel chair, computer painter, or robotic arm by 

thought alone. In this era where drastic diseases are getting 

common it is a boon if we can develop it to its full potential. 

Recent technical and theoretical advances, have demonstrated the 

ultimate feasibility of this concept for a wide range of space-

based applications. Besides the clinical purposes such an 

interface would find immediate applications in various 

technology products also. 

 

I.SYSTEM ARCHITECTURE 

 

 
Fig1. Block diagram of the proposed BCI system. 

 

II. DESCRIPTION OF THE SYSTEM             

        The block diagram of the developed EEG-based BCI system 

is shown in Fig. 1, which includes five units: 

 1) Signal acquisition and amplification unit 

 2) Wireless data transmission unit 

 3) Embedded signal processing unit  

  4) Host system for data storage and real-time display 

B  
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  5) Warning device.  

 

        The three-layer sensing module provides 4-ch biomedical 

signal acquisition, amplification, and wireless transmission 

functions. The signal acquisition and amplification unit is placed 

on the top-side of layer 1, and the 8-b A/D converters are 

designed on the bottom side of layer 1. Layer 2 is the complex 

programmable logic device (CPLD) module that controls A/D 

and wireless modules. For wireless transmission, RF3100 

module is arranged in layer 3, and the Bluetooth module is 

placed on the top-side of layer 

        1. The size of the sensing module is 4.5 cm × 6.5 cm × 2.5 

cm,and the weight of the module with a Li-ion battery is 51 g. 

        The sensing module (including signal acquisition, 

amplification, and wireless units) is designed to operate at 400 

mA with 3.7-Vdc power supply, and its power consumption is 

about 1.11 W. The module can continuously operate for at least 

45 h with a commercial 16 000 mAh Li-ion battery. In addition, 

the EEG signal processing unit (OMAP 1510) and the host 

system (PC) are powered with ac. 

 

III. DESCRIPTION OF THE DETAIL ARCHITECTURE BCI 

SYSTEM 

 
 

Fig.2 Detail architecture of the BCI system 

 

        In this paper, the dry electrodes [22] based on micro 

electromechanical systems (MEMS) technologies were placed on 

the subject’s forehead to acquire the EEG signal because they 

can overcome the comfortableness and inconvenience (e.gusing 

electrolytic gel) of traditional EEG sensors. After signal 

acquisition, the amplification unit is applied to filter out the 

artifacts, as shown in fig The EEG amplifying circuit consists of 

a preamplifier (a differential amplifier) with the gain of 100, an 

isolated amplifier to protect subject, a bandpass filter that was 

composed of a low-pass filter and a high-pass filter to reserve 1–

100 Hz signals, a differential amplifier that had the gain of 10 or 

50 (that can be chosen by a switch). The gain of the preamplifier 

(100) is larger than the amplifier (a gain of 10) because of the 

EEG signal is in microvolt level, and thus, larger amplification is 

needed before filtering. The capacity we used in the bandpass 

filter can compensate the dc-offset, thus there are no mechanism 

designed for the problem. The sensing module that carried by the 

subjects is designed to operate with a 3.7-Vdc power supply, and 

the dc voltage can be either supplied by a battery or ac power 

line. Therefore, a 60-Hz notch filter is also included to eliminate 

the effect of the line noise in case we have to run the system with 

ac power. Fig 1.  Shows the wireless data transmission unit that 

includes8-b A/D converters (parallel output, sampling rate =768 

Hz, AD-7575, Analog Device, Inc.), a CPLD, and wireless 

modules. The acquired signal is first converted from analog to 

digital, and then, transmitted through the wireless modules. The 

ALTERA FLEX10K EPM 7128STC100-7 CPLD is employed to 

control the A/D converter and encode the data for the wireless 

modules. Two different transmission methods can be selected in 

the wireless module of the designed BCI system according to the 

transmission distance in applications. Although Bluetooth 

module is most commonly used in medical/clinical settings 

where short-distance transmission is required, long-distance 

transmission is sometimes desirable in the settings.In addition to 

drivers ‘drowsiness estimation, the system is expected to be 

applied in various fields such as home cares, clinical 

physiological signal monitoring, and exercise training. Thus, we 

also integrated a custom-made RF transmission module with 

longer operation range in the developed system. RF 3100/3105 

(Ancher Technology,Inc.) module is a transparent module that 

integrates low transmission power and high transmission rate 

(76800 b/s) designs. The comparison of Bluetooth and 

RF3100/3105 is shown in Table I. The transmission rate is set as 

19 200 b/s only in our final design to prevent transmission error, 

and it can still provide 295 Hz sampling rate for 4-ch signal 

transmission.  

        This setting is quite enough for general EEG signal 

acquisition since the most concerned frequency band of EEG 

signals is during 1–60Hz. The EEG signals are recorded at the 

higher sampling rate to preserve the original signal as well as 

possible for various applications in addition to drowsiness 

estimation. Thus, the signals are recorded at a higher sampling 

rate and down-sampled to 64Hz in the EEG signal analysis unit. 

                                                   

IV. DUAL CORE PROCESSOR 
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Fig.3. Software structure of the embedded system and the 

data processing flow. 

 

        Description of the dual core processor. It is expected that 

the portable biomedical devices should provide more advanced 

functions such as real-time feedback to the users in addition to 

online monitoring. Therefore, more complex processing methods 

have been proposed for physiological analysis, and they will 

produce more Impacts if can be implemented in a real device or 

product. A dual-core processing unit is adopted as a platform that 

EEG signal processing methods as well as the intelligent 

technology can be implemented on it for different applications 

due to its powerful computation power. The operating core is 

Texas Instruments (TI) open multimedia architecture platform 

(OMAP) 1510, which is composed of an ARM925 processor and 

a TMS320C55x DSP processor.  

        The DSP core was used to process EEG data, and the 

ARM925 was used to communicate with other devices such as 

wireless transmission modules and transmission control protocol/ 

internet Protocol (TCP/IP) network. The DSP gateway is used as 

the cooperation structure for the communication between the two 

cores since these two cores have different functions, as shown in 

Fig.3.  

        The DSP gateway is software that makes ARM core 

possible to use resource of DSP core by application program 

interface (API), and works like a small real-time kernel that 

manages the resource and data flow in the DSP core. With this 

mechanism, the DSP processor is on only when the system needs 

to process the EEG data. The Linux operating system (OS) is 

built to manage the resource of ARM core [20].  

 

        The functions of ARM core can be divided into three parts: 

1) Wireless module control;  

2) TCP/IP control;   

3) DSP gateway driver.  

        The ARM core was selected for these tasks due to its 

excellent interface control ability. The process flow and task 

distribution in the embedded system are shown in Fig. 3. There 

are two processing flows running at the same time including 

EEG data acquisition and communication and EEG signal 

processing.  

 

The data processing flows are described as follows. 

        1) After receiving EEG data from wireless device, task A 

transmits the data to network. The EEG data are then stored in 

the shared memory.  

        2) After the EEG data are stored, task B enables the DSP 

module and sends data to DSP. 

        3) After DSP receives the EEG data, DSP processes the data 

with Hanning Window and short time FFT analysis. 

        4) After EEG analysis, DSP sends the result to ARM and 

ARM performs the other processes and saves the result to the 

share memory.  

        5) If the driver drowsiness is detected through EEG 

analysis, the embedded system will send the triggering signal to 

the warning device via wireless transmission. 

 

5. TABLE I 

COMPARISON OF THE BLUETOOTH AND RF3100/3105 

 
 

        It is expected that the portable biomedical devices should 

provide more advanced functions such as real-time feedback to 

the users in addition to online monitoring. Therefore, more 

complex processing methods have been proposed for 

physiological analysis, and they will produce more Impacts if can 

be implemented in a real device or product. A dual-core 

processing unit is adopted as a platform that EEG signal 

processing methods as well as the intelligent technology can be 

implemented on it for different applications due to its powerful 

 

V. HOST SYSTEM                                                                                           

        Host System for Data Storage and Real-Time Display The 

structure of the host system is shown in Fig.3. The host system 

has two functions including data storage and real-time EEG 

signal display. The data size of continuous EEG recordings is 

beyond the storage capacity of the embedded system. Thus, we 

have implemented a network file system to store EEG signals. 

Additionally, we built a graphic user interface (GUI) to show the 

biomedical signals in real time, the connection between the host 

system and the embedded system is TCP/IP protocol. 
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VI. WARNING DEVICE 

        The warning device is combined in our system, as shown in 

Visual signal and audio signal can be presented to the BCI users 

as the feedback warning signals. The audio signals are more 

effective in our prior study for driver drowsiness warning since it 

is easier to detect audio signals than visual signals for the driver 

when he/she is drowsy. The efficiency of audio signals with 

different frequencies, 500, 1750, and 3000 Hz, was tested in the 

prior study and the audio signal of 1750 Hz achieves the best 

results. The triggering signals are sending from the dual core 

EEG signal-processing unit to the warning device through 

wireless transmission modules. The RF3100/3105 modules are 

half-duplex, which means that the modules cannot transfer and 

receive signals at the same time. Since the signals are transmitted 

as packages, a package of warning signal can be transmitted in 

the time period between two packages of the acquired EEG 

signals for transmission. The time period between two packages 

might be too short for the reverse-direction transmission if the 

transmission frequency is set too high. To deal with the problem, 

the transmission frequency is set lower to leave some time 

duration for the data transmission from the other end. 

 

VII. REAL-TIME DRIVER’S DROWSINESS DETECTION 

AND WARNING                                  

        With combining online EEG recording and wireless 

transmission ability, the proposed BCI system is designed for 

real-time physiological signal analysis. Thus, a real-time 

drowsiness detection method combined with an online warning 

feedback is implemented in the developed BCI system for 

demonstration. A dynamic operating environment is also built up 

to test and verify the robustness of the BCI system. A. 

Experiment Environment and Experimental Design A virtual 

reality (VR) based highway-driving environment reported in our 

previous studies [18], [19] was used to investigate those changes 

on drivers’ cognitive states in long-hour driving tasks. The VR 

driving environment includes 3-D surround scenes projected by 

seven projectors and a real car mounted on a 6-degree-of-

freedom Stewart platform to provide the kinesthetic stimuli. The 

driving speed is fixed at 100 km/h, and the car is randomly and 

automatically drifted away from the center of the cruising lane to 

mimic the consequences of a non ideal road surface. The subject 

was asked to keep the car on the third lane (from left to right). 

Driving error is defined as the deviation between the middle of 

the car and the middle of the third lane. While the subject is alert, 

his/her response time will be short,and deviation of the car will 

be small; otherwise, the subject’s response time will be slow and 

the car’s deviation can be large. After 90 sec moving average, the 

driving error are then normalized to 0–100. The driving error is 

related to the driver’s response time and is considered as the 

index of the driver’s drowsiness level in this paper. Electrode 

caps are usually used for EEG signal acquisition inmost of 

applications. However, the traditional wet electrode requires 

electrical gel to increase the conductivity between the electrode 

and the scalp. Thus, it takes time for preparation, and the subjects 

need to wash their hair after recording. For the convenience in 

practical applications, we place four dry electrodes [22] on the 

driver’s forehead and distance between two near electrodes is 1.5 

cm to acquire the EEG signals for the BCI system. The EEG 

features related to alertness changes can be extracted from EEG 

signals acquired by the electrodes at the forehead according to 

our experiments. Therefore, placing electrode array on the 

forehead is a feasible and convenient strategy for drivers’ 

drowsiness estimation. Six dry electrodes are used to acquire 

EEG signals from the driver including five electrodes placed on 

the subject’s forehead and one placed behind the subject’s left 

ear. The five electrodes we placed on subject’s forehead 

including a common ground electrode and four EEG electrodes. 

The ground electrode is directly connected to the ground of 

power supply. The EEG signals we used in further analysis are 

measured between the four EEG electrodes and the reference 

electrode. The dry electrodes and the sensing module can be 

embedded in a hat, as shown in Fig. 1. The combination of the 

dry electrodes and the sensing module has gradually improved 

the convenience and the future applicability of the developed 

system. Data Processing Flow and Analyzing System Design The 

analysis procedure implemented in the dual-core signal 

processing unit is shown in Fig. 6 The acquired EEG signals are 

first down-sampled to 64 Hz to reduce the calculation loading of 

the system, and a 64-pt Hanning window is then applied to 

smooth the signals. The short-time Fourier transform is used to 

extract the time–frequency characteristics of the EEG signals, 

and a 90-sec moving average filter is applied to eliminate the 

noise. We use principal component analysis (PCA) on the EEG 

power spectrum to reduce the data dimension and the 

computational loading of the embedded system. The EEG 

features(dimension = 20) extracted by PCA are then fed into a 

linear regression model to estimate the driver’s drowsiness 

levels. The EEG signals collected in the first session were used to 

constructhis/ her drowsiness estimation model including the PCA 

method through offline training by the PC. The model including 

the PCA matrix is then load into OMAP 1510 to process and 

analysis the subject’s EEG signals in the other days in online and 

real-time for testing. The main tasks of the embedded processor 

OMAP1510 was to process EEG data, wireless receiver control, 

and TCP/IP control. Thus, we distributed these tasks into DSP 

core and ARM core to retain satisfied performance. According to 

characteristics of the processors, the calculation of driving error 

estimation needed to process a long period of EEG data, so it was 

implemented in ARM processor. On the other hand, the Hanning 

windowing and short-time FFT needs heavy computation, and 

thus is implemented in the DSP core to balance the computation 

load. The remaining processes were implemented in ARM 

because they need relatively less computations.  

 

9. Multitask scheduling mechanism system 
9.1. Diagram of multitask scheduling mechanism system 
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Fig..9.1. Time series diagram of multitask scheduling 

mechanism 

                                                

1. Description 

        Since the proposed BCI system is designed to work in real-

time, the signal-receiving task should continue while EEG signal 

is on processing. An embedded multitask scheduling mechanism 

system is used to manage these tasks and to ensure the accurate 

sampling rate for EEG signal acquisition and data 

process/analysis in real time [21].  

 

        The tasks are divided into three types according to their 

working frequency: 

        1) task A—wireless device and TCP/IP control;  

        2) task B—call DSP task and transmit EEG data to IPBUF 

buffer;  

        3) task C—receiving data from IPBUF buffer and further 

processing of the DSP processed data. The time series diagram of 

the multitask scheduling system is shown in Fig. 4. The working 

frequency of buffer IPBUF data transmission is much smaller 

than the working frequency of wireless device and TCP/IP 

control. Thus, we allowed the system continuously to receive 

signals from the wireless module and output to the display unit 

through TCP/IP. The system can decide when to process other 

tasks by itself. With the architecture, the ARM core will not only 

hold and wait, but also keep transmitting data from the wireless 

module to the display unit when the DSP core is processing the 

EEG signals.Interprocess communication (IPC) is also an 

important issue for our scheduling system since the tasks in our 

system are not completely independent. In our system, ARM-

Linux was used to manage tasks. Linux provides three methods 

for IPC: message queue, semaphore, and shared memory. 

Message queue and semaphore are not efficient enough for the 

proposed embedded system.  

 

        Three modified communication methods are employed in 

the proposed BCI system for IPC:  

1) A novel synchronization mechanism;  

2) Arbitration method 

3) Sharing memory buffer (IPBUF) between processing cores.                                                                                    

        Traditional, the synchronization procedure is enabled when 

two tasks are accessing one memory block at the same time. The 

memory is blocked when one task is writing or reading on it, thus 

no other task can access to the memory. The synchronization 

procedure unlocks the blocked memory when the first task 

finishes writing/reading, and then, sends a signal to inform other 

waiting tasks. It is obvious that the mechanism can largely 

decline the processing speed of the processor. A new 

synchronization mechanism is designed to deal with the 

simultaneous memory access by both receiving EEG data from 

EEG acquisition system (task A) and sending EEG data to DSP 

(task B). When task A is accessing the memory, task B will be 

idle and waste some time in waiting.  

        Therefore, we use two blocks of memory with the same size 

to reduce the waiting time. When task A is storing EEG data on 

memory M1, task B can get the EEG data from memory M2 at 

the same time. With the modified procedure, these two tasks can 

execute concurrently and reduce the waiting time caused by 

synchronization control. Although the method consumes double 

memory size to complete the procedure, the required extra 

memory is less than 4K B. Besides, we use arbitration flag 

register instead of semaphore due to that the speed of flag 

register based on shared memory is the fastest IPC method in 

Linux platform. In addition, using flag register can reduce the 

amount of memory 

 

VIII. CONCLUSION 

        A wireless embedded BCI system with real-time bio signal 

processing ability is proposed in this paper. It consists of a four-

channel physiological acquisition and amplification unit, a 

wireless transmission unit, a dual-core signal-processing unit, a 

sensing real-signal display and monitoring unit, and a warning 

device. The EEG signal was first acquired by signal-acquisition 

and amplification unit, and then, transmitted from wireless data 

transmitter to wireless data receiver. The wireless-transmitted 

EEG signals were processed by the data processing unit, and the 

processed results were further transmitted to the sensing system 

for data storage, real-time display, or triggering the warning 

devices by TCP/IP. A multitask scheduling procedure was 

employed in the dual-core signal-processing unit to enhance the 

efficiency of the embedded system and make sure the BCI 

system can properly work in real-time. A real-time drowsiness 

detection method combined with an online warning feedback was 

also implemented in the developed system for demonstration. 

This research provides the following important technologies: 

        1) A sensing module for signal acquisition, amplification, 

and Wireless transmission;  

        2) A dual-core embedded system for real-time EEG signal 

processing;  

        3) An automatic bio-feedback loop for online warning and 

reminding. With combining all the technologies, a flexible BCI 

platform is developed and can be applied to various applications. 
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Abstract- Now a day’s as a technology advances in low end 

devices, mobile phones are equipped with large storage capacity 

and even lot of extra features are also available including camera, 

additional communication interfaces etc. User can easily use 

these features. However problem arises when number of file 

increases. In this case   organizing and managing these files 

become tiresome work. This paper presents a framework to 

annotate and search files on mobile devices. To improve a 

searching at mobile devices semantic file annotation is used 

which annotates the file according to their different contexts. In 

proposed framework file annotation and searching is performed 

by annotating the file with their vital attribute which are 

extracted from the underlying operating system of the device. 

The file search can be performed on mobile itself or on Personal 

Area Network (PAN) also by the use of Bluetooth. 

 

Index Terms- PAN, kXML parser. 

 

I. INTRODUCTION 

ignificance of mobile phone cannot be neglected now a day’s 

which plays a essential role to stay alive with day by day life. 

As the technology advances, mobile phones are offered with 

elevated storage capacity and supplementary features like 

camera, additional communication interface, etc. However 

difficulty generated as user start using such features and it 

generates a huge files. From the huge collection, it becomes 

complicated to memorize the file name and its contents. The 

default file system available with device provide the way  to 

store in separate folder  but still it doesn’t help due to naming 

convention used. Usually when image is captured using mobile 

camera, it gets stored with default file name like img000, 

img001, etc, which are not descriptive sufficient to memorize. To 

improve search technique file annotation is implemented which 

annotates the file with its vital attribute from the underlying file 

system of the mobile phone, and sues vital attribute information 

as the annotation tags and parse those tags using kXML parser to 

store in XML  form. The proposed framework annotates file with 

three fundamental attribute and two additional tags are also 

added .XML is used to parse the XML data. File can be searched 

through any attribute on device itself or other connected device 

within Personal Area Network (PAN) by the use of Bluetooth. 

Proposed framework is implemented in Java Micro Edition 

(J2ME). 

 

II. LITERATURE SURVEY 

         Recent research discovered various techniques between 

which semantic file aware system is the most approved 

alternatives to traditional hierarchical file system. The data 

model was proposed to represent semantic information in file 

system which provides two main features: extensibility and 

handling schema valuation. Similarly, various procedure was 

proposed for integrating attribute in [3, 4]. Efforts have been 

made to expand file annotation on mobile devices but it show 

complication due to resource limitations. 

         In paper [5] W.Viananl, J.B. Filho2, J.Gensel, M.Villanova 

Oliver, H.Martin focused on Context Photo Ontology which 

makes the use of annotation that allows the development of better 

management and retrieval for images. In the context of Semantic 

Web, the use of ontologies for annotation representation is more 

suitable for making the content machine understandable. 

 Soules CAN, G.R Ganger [6] found that when data set 

associated with a user grow up, organizing that information turn 

out to be more complicated. As the chain of command provides 

valuable aspect, they cannot manage easily. A new flexible 

attribute-based naming scheme is required to manage large set of 

data. 

         B.Gopal and U. Manber [7] offered innovative file system 

that provides content-based and name-based access files at a 

time. The proposed  framework allows both methods to be used 

at any time, thus gives advantages of both.F.monaghan, 

O’Sullivan [8] presented Web service and ontology based image 

annotation approach to annotate files. A.Girgensohn, J. Adcock, 

M. Cooper, J. Foote, L.Wilcox [9] in his paper stated that users 

could simply gather number of images. The goal was to make 

arranging and browsing of images easy and quick, which 

provides scalability to huge data. 

         Pratibha Singh, Dipesh Sharma [10] presented a framework 

to make communication within Personal Area 

Network(PAN).Communication in this framework is made via 

Bluetooth .Bluetooth is a wireless technology standard for 

exchanging data over short distances from fixed and mobile 

devices, creating personal area networks (PAN) with high levels 

of security. 

          In all mechanism, either annotation process or retrieval 

process will not be viable in case of network failure.           

 A new mechanism is needed to annotate all type of files on 

mobile devices. 

 

S 
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III. PROPOSED FRAMEWORK 

         This paper presents a framework to improve a searching 

technique which is capable for retrieving files on mobile devices 

with minimum efforts. Complete framework is implemented In 

J2ME and consists of different modules including Annotation 

process, Search Process and Bluetooth.. Each module performs a 

specific task. Fig. 1 shows the proposed framework architecture.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Proposed Framework Architecture 

 

         Annotation process annotates file with fundamental 

attributes and store it into XML format. Search process does the 

searching of required file with various attribute. Bluetooth is 

added to search a required file and to transfer file in PAN. 

         In a scenario, a user had taken few pictures on his family 

function using mobile phone camera which were saved by 

default naming like image123, image124, etc. After some days 

user need some specific picture but forgot the name of required 

picture. She also not able to remember whose mobile was used to 

take picture because most of the member took picture at that 

function. To search for the required picture she has to browse all 

image file till he finds the required picture.  She has to repeat 

browsing other family members mobile devises also. For the 

same situations, the framework presented in this paper gives easy 

way to retrieve file using advanced search method. With the help 

of fundamental attributes of file user can easily retrieve the file, 

even though file is not annotated with optional tags. If required 

file is not on her mobile phone, it can be searched on all other 

mobile also by forming PAN via Bluetooth.  
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IV. FILE ANNOTATION 

  

Fig. 2 shows the file annotation process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 File Annotation Process 

 

         File Annotation relates with the underlying operating 

system of device to obtain the fundamental attribute of file which 

are used as annotation tags for corresponding file. Files are 

annotated with its attribute which are extracted from underlying 

file system. All attribute are parsed and stored in XML format. 

The meta-data consist of two parts, Automated and Optional. In 

Automated meta-data part, files are annotated automatically with 

three attribute, file name, file size, and date of creation, while 

Optional meta-data adds two more tags, keyword and 

description. Optional meta-data is added by user itself. 

 

V. SEARCH PROCESS 

         Search process nearly interacts with all other process 

included in a framework and plays essential role in proposed 

framework. To search information about the required file this 

process uses kXML parser for processing XML document. As 

file is annotated with Automated and Optional tags, search can 

be performed with different available attribute. If search is 

performed within PAN, search process uses Bluetooth to form a 

network. Fig. 3 shows attributes stored in XML file as meta-data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Annotation Tags 

 

VI. BLUETOOTH 

         Bluetooth is a wireless technology standard for exchanging 

data over short distances and it is available in almost all new 

mobile devices. With the help of Bluetooth proposed framework 

form PAN. PAN allows sharing and managing of data within a 

formed network. 

 

VII. CONCLUSION 

         This paper presents a framework that improves semantic 

file annotation and file retrieving in PAN at mobile phones. The 

framework is implemented as full featured MIDlet and adding 

Optional tags as meta-data surely enhance the search ability to 

retrieve files based on keywords and description. 

  

REFERENCES 

[1] Sadaqat Jan, Maozhen Li, Ghaidaa Al-Sultany and Hamed Al-Raweshidy 
“File Annotation and Sharing on Low-End Mobile Devices”, Seventh 
International Conference on Fuzzy Systems and Knowledge 
Discovery(FSKD),2010. 

[2] D.P.Pandit, L.M.R.J. Lobo “ File Annotation on Mobile Devices”, 
International Journal of Engineering Research & Technology 
(IJERT),October – 2012. 

[3] B. Gopal and U. Manber. Integrating content-based access mechanisms 
with hierarchical file systems. Symposium on Operating Systems Design 
and Implementation, pages 265–278. ACM, 1999. 

[4] S. Sechrest and M. McClennen. Blending hierarchical and attributebased 
file naming. International Conference on Distributed Computing Systems, 
pages 572–580, 1992. 

[5] W. Viana1, J. B. Filho2, J. Gensel, M. Villanova- Oliver, H. Martin, “A 
Semantic Approach and a Web Tool for Contextual Annotation of Photos 
Using Camera Phones”,9th Workshop on Hot Topics in Operating Systems 
(HotOS IX).May 18-21, 2003. 

[6] Soules CAN, G.R.Ganger “Why can’t I find my files? New methods for 
automating attribute assignment”, HotOS IX: the 9th workshop on hot 
topics in operating systems. USENIX Association,May 2003. 

[7] B. Gopal and U. Manber. "Integrating content-based access mechanisms 
with hierarchical file systems”,  Symposium on Operating system. 

[8] F. Monaghan, O'Sullivan, “Automating Photo Annotation using Services 
and Ontologies”, Mobile Services and Ontologies Workshop, 2006. 

[9] A. Girgensohn, J. Adcock, M. Cooper, J. Foote. And L.Wilcox. 
“Simplifying the Management of Large Photo Collections”, INTERACT. 
IOS Press 2003. 

 

<? Xml version=”1.0” ?> 

<start> 

    <file> 

     <FileName>ABC.PNG</FileName> 

     <FileCDate>Jan 13  11:23:20 GMT 

2013</FileCDate> 

     <KeyWord>First, Sample</KeyWord> 

     <Description>My First Image</Description> 

   </file> 

</start> 
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Abstract- Introduction: Morphometric measurements including 

the weight of foetal spinal cord  is helpful in determining the age 

and sex of foetuses, which are of great medicolegal significance. 

The aim of present study is to obtain accurate measurements of 

weight of  human foetal spinal cord in different age groups. 

         Material and Methods: Foetuses without any congenital 

cranio-vertebral anomalies were selected for the study and 

divided into five groups on the basis of gestational age. 

Laminectomy was performed and the spinal cords from human 

foetuses  were taken out and weight recorded on electronic 

weighing machine under standard conditions. 

         Result & Conclusion: Significant gain in weight of foetal 

spinal cord was observed in successive adjacent groups from 

group II onwards and maximum gain in weight was observed 

between group III and IV. 

 

Index Terms- morphometry, human foetus, spinal cord, weight. 

 

I. INTRODUCTION 

ut of various subdivisions, embryology gets unique place 

because birth defects are a leading cause of infant mortality 

and a major contributor to disabilities, so understanding the 

principles of embryology is important for health care 

professionals [1]. 

        Foetal spinal cord seemed to be the focus of interest by 

many scientists but its morphometric information received little 

attention, though important for clinical applications. 

Morphometric readings including the weight of foetal spinal cord 

are helpful in determining the age of foetuses, which are of great 

medico legal significance. 

        The aim of present study is to obtain accurate measurements 

of weight of spinal cord in Indian human foetuses in different age 

groups as the present data is lacking in the literature. 

 

II. MATERIAL AND METHODS 

        Foetuses without any congenital cranio-vertebral anomalies 

were selected for this study. The parameters  used for 

determination of gestational age was foetal foot length. Fair 

correlation between foot length and gestational age was 

documented [2]. For the purpose of analysis and evaluation, 

foetuses were divided into 5 groups as follows. 

 

Table -1 

Groups Age (wks) No. of 

 Males 

No. of 

Females 

Total 

I < 17 3 3 6 

II 17-20 3 3 6 

III 21-25 3 3 6 

IV 26-30 3 3 6 

V > 30 3 3 6 

 

        Laminectomy was performed to open vertebral canal from 

behind. The method was popularly used by surgeons to approach 

structures inside the canal [3]. 

1. Vertebral canal was exposed by laminectomy performed 

by putting the scissor in sacral hiatus on either side and 

continuing it upwards (Fig. 1). 

2. Spinal cord with its meningeal coverings were cleaned 

by removing soft tissue in viscinity. 

3. A vertical cut was made in dura mater along with 

arachnoid mater, starting in the lumbar region and 

continuing upto foramen magnum . 

4. Spinal cord was exposed by reflecting dura, arachnoid 

together laterally from aforementioned midline incision 

.  

5. All the nerve roots were cut on both sides. 

6. The spinal cord was removed after making cross section 

in it at the level of the upper border of atlas vertebra . 

7. Weights were recorded on electronic weighing machine 

under standard conditions. 

8. For Statistical analysis findings were analysed by using 

Student’s ‘t’ test. 

 

O 
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Figure –1 

 

        Dorsal aspect of human foetus showing total  laminectomy 

(A) to expose spinal cord along with its meninges (B) in the 

vertebral canal. 

 

 
Figure-2 

Human foetal spinal cord 

 

III. RESULTS 

 

Table 2:  Weight of spinal cord (g ) 

 

Groups No. of 

Foetuses 

Mean ± S.D. Per cent 

change 

T value P value 

I 6 0.16 ± 0.01 – – – 

II 6 0.18 ± 0.01 +13 0.01 Insignificant 

III 6 0.69 ± 0.04 +28 2.33 Significant* 

IV 6 1.07 ± 0.01 +56 3.10 Significant* 

V 6 1.40 ± 0.02 +31 5.42 Significant* 

          *P value < 0.00 

 

 
Figure – 3 

Graph showing pattern in weight of spinal cord with gestational age. 
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IV. DISCUSSION 

        The descriptions of spinal cord found in literature were 

based mainly on specimens derived from adults [4, 5, 6]. Some 

of the scientists made attempts to assess the morphometry of 

foetal spinal cord but the basis of such information were 

ultrasonography and magnetic resonance imaging techniques and 

that too of only a portion of human foetal spinal cord [7, 8, 9]. 

Thus the detailed analysis of weight of whole human foetal 

spinal cord by direct dissection and observations in our study was 

first of its kind. 

        Weight of spinal cord increased from 0.16g in group I to 

0.18 g in group II, but this change was insignificant. After that, 

change was significant between groups II and III. Significant 

changes also occurred between groups III and IV and groups IV 

and V.  Finally weight reached 1.40 g in group V. 

 

V. CONCLUSION 

        In our investigations, we found significant gain in weight of 

spinal cord (Table- 2) in the foetuses with increasing gestational 

age. In group I , mean  weight of spinal cord was 0.16g which 

increased to 0.18g in group II but this change was statistically 

insignificant. Then afterwards there was significant increase in 

weight of spinal cord in subsequent groups. The growth was 

maximum (283%) between foetal group II and III .  

        Our study establishes that the maximum gain in the weight 

of human foetal spinal cord occurs during 17 to 25 week of 

gestational age. The significance of the maximum gain in weight 

of spinal cord during 17 to 25 weeks of gestation is not known 

but this study can be further extended to know the correlation (if 

any) of the sex of human foetus with the maximum gain in 

weight. 
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Abstract- In Cloud Environment, the process of execution 

requires Resource Management due to the high process to the 

resource ratio. Resource Scheduling is a complicated task in 

cloud computing environment because there are many alternative 

computers with varying capacities. The goal of this paper is to 

propose a model for job-oriented resource scheduling in a cloud 

computing environment. Resource allocation task is scheduled 

for the Process which gives the available resources and user 

preferences. The computing resources can be allocated according 

to the rank of job .This paper constructs the analysis of resource 

scheduling algorithms. The time parameters of three algorithms, 

viz. Round Robin, Pre-emptive Priority and Shortest Remaining 

Time First have been taken into consideration. From this, it has 

been computed that SRTF has the lowest time parameters in all 

respects and is the most efficient algorithm for resource 

scheduling. 

 

Index Terms- Resource management, Cloud Computing 

Environment, Resource Scheduling, Round Robin, Preemptive 

Priority, Shortest Remaining Time First. 

 

I. INTRODUCTION 

Cloud is a type of parallel and distributed system which 

consists of a collection of interconnected and virtualized 

computers. These computers are dynamically provisioned and 

presented as one or more unified computing resources based on 

service-level agreements, which are established through 

negotiation between the service provider and consumers. The 

computing resources can be allocated dynamically upon the 

requirements and preferences of user. The consumers may access 

applications and data of the Cloud from anywhere at any time, it 

is difficult for the cloud service providers to allocate the cloud 

resources dynamically and efficiently [1]. Physical resource are 

Computer, Processor, disk, database, network, Bandwidth, 

scientific instruments and the logical resources are Execution, 

monitoring, communicate application and etc. 

         Dynamic allocation of tasks to computers is complicated in 

the cloud computing environment due to the complicated process 

of assigning multiple copies of the same task to different 

computers. Likewise, the resource allocation is also a big 

challenge in cloud computing [2]. Cloud computing not only 

enables users to migrate their data and computation to a remote 

location with minimal impact on system performance, but also 

ensures easy access to a cloud computing environment to visit 

their data and obtain the computation at anytime and anywhere. 

Cloud computing is attempting to provide cheap and easy access 

to measurable and billable computational resources when 

compared with other paradigms such as Distribute Computing, 

Grid Computing, etc. In a cloud computing environment, the 

tasks are distributed across distinct computational nodes. In order 

to allocate cloud computing resources, nodes with spare 

computing power are detected and network bandwidth, line 

quality, response time, task costs, and reliability of resource 

allocation are analyzed [6]. Hence, the quality of cloud 

computing service can be described by resources such as network 

bandwidth, complete time, task costs, and reliability, etc. [7]. 

         There have been various types of scheduling algorithm that 

exists in distributed computing system. Most of them can be 

applied in the cloud environment with suitable verifications. The 

main advantage of job scheduling algorithm is to achieve a high 

performance computing and excellent system throughput. 

Traditional job scheduling algorithms are not able to provide 

scheduling in the cloud environments. According to a simple 

classification, job scheduling algorithms in cloud computing can 

be categorized into two main groups are Batch mode heuristic 

scheduling algorithms (BMHA) and online mode heuristic 

algorithms. In BMHA, Jobs are queued and collected into a set 

when they arrive in the system. The scheduling algorithm will 

start after a fixed period of time. 

         The main examples of BMHA based algorithms are; First 

Come First Served scheduling algorithm (FCFS), Round Robin 

scheduling algorithm (RR), Min–Min algorithm and Max–Min 

algorithm. By On-line mode heuristic scheduling algorithm, Jobs 

are scheduled when they arrive in the system. Since the cloud 

environment is a heterogeneous system and the speed of each 

processor varies quickly, the on-line mode heuristic scheduling 

algorithms are more appropriate for a cloud environment [15]. 

A 
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Figure1: Basic Resource Management & Scheduling in Cloud Environment 

 

II. RELATED WORKS 

         Mayank Mishra et al. [2] in his paper has told that, the 

users of cloud services pay only for the amount of resources (a 

pay-as-use model) used by them. This model is quite different 

from earlier infrastructure models, where enterprises would 

invest huge amounts of money in building their own computing 

infrastructure. Typically, traditional data centers are provisioned 

to meet the peak demand, which results in wastage of resources 

during non-peak periods. To alleviate the above problem, 

modern-day data centers are shifting to the cloud. The important 

characteristics of cloud-based data centers are making resources 

available on demand. The operation and maintenance of the data 

center lies with the cloud provider. Thus, the cloud model 

enables the users to have a computing environment without 

investing a huge amount of money to build a computing 

infrastructure. This provides ability to dynamically scale or 

shrink the provisioned resources as per the dynamic 

requirements. Fine-grained metering. This enables the pay as- 

use model, that is, users pay only for the services used and hence 

do not need to be locked into long-term commitments. As a 

result, a cloud-based solution is an attractive provisioning 

alternative to exploit the computing- as-service model. 

         Anton Beloglazov and Rajkumar Buyya [5] have proposed 

the plan for the future research work that consists of several steps 

presented in Table. Once the algorithms for all of the proposed 

optimization stages are developed, they will be combined in an 

overall solution and implemented as a part of a real-world Cloud 

platform, such as Aneka. In this contemporary world, Internet 

has been a predominant, which has presented a great opportunity 

for providing real-time services over the Internet.  

         Venkatesa Kumar. V and S. Palaniswami [6], in their paper, 

have proposed the overall resource utilization and, consequently, 

reduce the processing cost. Our experimental results clearly show 

that our proposed preemptive scheduling algorithm is effective in 

this regard. In this study, we present a novel Turnaround time 

utility scheduling approach which focuses on both the high 

priority and the low priority takes that arrive for scheduling. 

Vijindra and Sudhir shenai. A [8] in their paper, have presented 

an algorithm for a cloud computing environment that could 

automatically allocate resources based on energy optimization 

methods. Then, we prove the effectiveness of our algorithm. In 

the experiments and results analysis, we find that in a practical 

Cloud Computing Environment, using one whole Cloud node to 

calculate a single task or job will waste a lot of energy, even 

when the structure of cloud framework naturally support 

paralleled process. We need to deploy an automatic process to 

find the appropriate CPU frequency, main memory’s mode or 

disk’s mode or speed. We have also deployed scalable distributed 

monitoring software for the cloud clusters.  

         Liang Luo et al.[10] in their paper, have discussed about, a 

new VM Load Balancing Algorithm is proposed and then 

implemented in Cloud Computing environment using CloudSim 

toolkit, in java language. In this algorithm, the VM assigns a 

varying (different) amount of the available processing power to 

the individual application services. These VMs of different 

processing powers, the tasks/requests (application services) are 

assigned or allocated to the most powerful VM and then to the 

lowest and so on. we have optimized the given performance 

parameters such as response time and data processing time, 

giving an efficient VM Load Balancing algorithm i.e. Weighted 

Active Load Balancing Algorithm in the Cloud Computing 

environment. 

         Qiang Li and Yike Guo [11] have proposed a model for 

optimization of SLA-based resource schedule in cloud 

computing based on stochastic integer programming technique. 

The performance evaluation has been performed by numerical 

studies and simulation. The experimental result shows that the 

optimal solution is obtained in a reasonable\y short time. Xin Lu, 

Zilong GU [15], in their paper have discussed that, by monitoring 

performance parameters of virtual machines in real time, the 

overloaded is easily detected once these parameters exceeded the 

threshold. Quickly finding the nearest idle node by the ant colony 

algorithm from the resources and starting the virtual machine can 
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bears part of the load and meets these performance and resource 

requirements of the load. This realizes the load adaptive dynamic 

resource scheduling in the cloud services platform and achieves 

the goal of load balancing. 

         Zhongni Zheng, Rui Wang [16]    did the research of using 

GA to deal with scheduling problem in the cloud, we propose 

PGA to achieve the optimization or sub-optimization for cloud 

scheduling problems. Mathematically, we consider the 

scheduling problem as an Unbalanced Assignment Problem. 

Future work will include a more complete characterization of the 

constraints for scheduling in a cloud computing environment, 

improvements for the convergence with more complex problems. 

Lu Huang, Hai-shan Chen [17] also presented system 

architecture for users to make resource requests in a cost-

effective manner, and discussed a scheduling scheme that 

provides good performance and fairness simultaneously in a 

heterogeneous cluster, by adopting progress share as a share 

metric. By considering various configurations possible in a 

heterogeneous environment, we could cut the cost of maintaining 

such a cluster by 28%. In addition, we proposed a scheduling 

algorithm that provides good performance and fairness 

simultaneously in a heterogeneous cluster. By adopting progress 

share as a share metric, we were able to improve the performance 

of a job that can utilize GPUs by 30% while ensuring fairness 

among multiple jobs. 

III. PROPOSED WORK 

         In order to efficiently allocate computing resources; 

scheduling becomes a very complicated task in a cloud 

computing environment where many alternative computers with 

varying capacities are available. Efficient task scheduling 

mechanism can meet users’ requirements and improve the 

resource utilization. [4]The cloud service providers often receive 

lots of computing requests with different requirements and 

preferences from users simultaneously. Some tasks need to be 

fulfilled at a lower cost and less computing resources, while 

some tasks require higher computing ability and take more 

bandwidth and computing resources. When the cloud computing 

service providers receive the tasks from users, the tasks can be 

pair wise compared using the comparison matrix technique. The 

cloud computing providers negotiate with the users on the 

requirements of tasks including network bandwidth, complete 

time, task costs, and reliability of task. [5] The computing 

resource or storage resource in a cloud computing environment 

can be assigned to the corresponding task according to the weight 

of each task once 

 

 
Figure 2: Resource Scheduling in Cloud Computing Environment 
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III. 1. Round robin 

         It is the simplest algorithm that uses the concept of time 

quantum or slices. Here the time is divided into multiple slices 

and  each  node is  given  a particular  time quantum or  time 

interval  and  in  this  quantum,  the node will perform  its  

operations.  The resources   of   the service provider are provided 

to the client on the basis of this time quantum. In Round Robin 

Scheduling the time quantum  play  a  very  important  role  for  

scheduling,  because  if  time  quantum  is  very  large  then 

Round Robin Scheduling Algorithm is same as the FCFS 

Scheduling. If the time quantum is extremely too small then 

Round Robin Scheduling is called as Processor   Sharing 

Algorithm and number of context switches are very high. It 

selects the load on random basis and leads to the situation where 

some nodes are heavily loaded and some are lightly loaded.   

         Though   the algorithm is very simple, there is an additional 

load on the scheduler to decide the size of quantum and it has 

longer average waiting time, higher context switches higher 

turnaround time and low throughput. The Round Robin 

algorithm mainly focuses on distributing the load equally to all 

the nodes. Using this algorithm, the scheduler allocates one VM 

to a node in a cyclic manner. The round robin scheduling in the 

cloud is very similar to the round robin scheduling used in the 

process scheduling. The scheduler starts with a node and moves 

on to the next node, after a VM is assigned to that node. This is 

repeated until all the nodes have been allocated at least one VM 

and then the scheduler returns to the first node again. Hence, in 

this case, the scheduler does not wait for the exhaustion of the 

resources of a node before moving on to the next. As an example, 

if there are three nodes and three VMs are to be scheduled, each 

node would be allocated one VM, provided all the nodes have 

enough available resources to run the VMs.  

         The main advantage of this algorithm is that it utilizes all 

the resources in a balanced order. An equal number of VMs are 

allocated to all the nodes which ensure fairness. However, the 

major drawback of using this algorithm is that the power 

consumption will be high as many nodes will be kept turned-on 

for a long time. If three resources can be run on a single node, all 

the three nodes will be turned on when Round Robin is used 

which will consume a significant amount of power. 

 

III. 2. Preemptive Priority 

         Priority of jobs is an important issue in scheduling because 

some jobs should be serviced earlier than other those jobs can’t 

stay for a long time in a system. A suitable job scheduling 

algorithm must be considered priority of jobs. To address this 

problem some researchers have considered priority of jobs 

scheduling algorithm. Those researches have focused on a few 

criteria of jobs in scheduling. In cloud environments we always 

face a wide variety of attributes that should be considered. 

Priority is an important issue of job scheduling in cloud 

environments. In this paper we have proposed a priority based 

job scheduling algorithm which can be applied in cloud 

environments. Also we have provided a discussion about some 

issues related to the proposed algorithm such as complexity, 

consistency and finish time. Result of this paper indicates that the 

proposed algorithm has reasonable complexity. In addition, 

improving the proposed algorithm in order to gain less finish 

time is considered as future work. As a scheduling policy, 

preemption has wide applications in many areas (e.g. Process 

scheduling, bandwidth allocation, manufacturing scheduling). 

 Most basically, preemption can be seen as a process that 

removes (un-schedules, suspends or aborts) one or more 

previously scheduled activities according to certain criteria and 

re-allocates freed resource capacity to a new activity.  A 

preemption policy is normally used for scheduling high priority 

activities when a capacity shortage appears. Preemption has been 

investigated fairly extensively relative to scheduling single-

capacity resources. CPU scheduling, which is central to operating 

system design, is preventative example, The CPU is single-

capacity resource, which can be time-shared to accommodate 

multiple tasks by algorithms (such as round robin) that 

repeatedly allocate time slices to competing tasks. Here, a 

preemptive scheduling policy provides a means for reallocating 

time slices as new, more important jobs arrive for processing. 

Preemptive scheduling is much more complex in the context of 

cumulative or multi-capacity resources, and this problem has 

received much less attention in the literature. The principal 

complication concerns the selection of which activity (or 

activities) to preempt. In the case of multi-capacity resources, the 

number of candidate sets of activities increases exponentially 

with resource capacity size, while only a single activity must be 

identified in the single-capacity case. 

 

III. 3 Shortest Response Time First 

         The basic idea is straightforward: each process is assigned a 

priority, and priority is allowed to run. Equal-Priority processes 

are scheduled in FCFS order. The shortest-Job-First (SJF) 

algorithm is a special case of general priority scheduling 

algorithm. An SJF algorithm is simply a priority algorithm where 

the priority is the inverse of the next CPU burst. That is, the 

longer the CPU burst, the lower the priority and vice versa. 

Priority can be defined either internally or externally. Internally 

defined priorities use some measurable quantities or qualities to 

compute priority of a process. Instead, we have to check the 

event clock at each cycle, to see whether pre-emption is taking 

place, and if so, update the process data accordingly. The main 

thrust of the changes is to refine the process data to include a 

variable to count how much time to the next wait, and to the 

event module to explicitly cycle the clock, and see if an event is 

due at the current time. SJF policy selects the job with the 

shortest (expected) processing time first. Shorter jobs areal ways 

executed before long jobs. One major difficulty with SJF is the 

need to know or estimate the processing time of each job (can 

only predict the future!)Also, long running jobs may starve; 

because the CPU has a steady supply of short jobs. 

 

IV. RESULTS AND ANALYSIS 

         Based on the observation from the following five request 

and based on their submission time the priority has been assigned 

.The priority has been assigned based on the submission time or 

type of job request .The execution time has been determined by 

the cloud provider.   Based on the five job request undergone by 

the above algorithms we attain the above values that show in 

Table1. For round robin the time quantum is assigned as 5. 
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 Request 

Id 

Request 

Submission 

time 

Request 

Priority 

Execution time 

#R1 5 3 8 

#R2 1 2 3 

#R3 3 1 5 

#R4 9 5 10 

#R5 8 4 9 

 

Table1:  Job Request Information 

 

AVG TT- Average Turnaround Time 

AVG WT- Average Waiting Time 

  
Figure3: Average Waiting & Turnaround Time 
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Figure4: Total Waiting & Turnaround Time 

 

        Based on the above observation that have been put under the 

above scheduling algorithm we attain the average waiting and 

average turnaround time as show in graph 1.Eventually graph2 

which show the total turnaround time and waiting time . After all 

the performance analysis we have been through shortest 

remaining time first has efficient performance compare with the 

round robin and preemptive priority. 

        The Average and Total times have been calculated and 

presented for the three resource scheduling algorithms in Table 2. 

From the analysis, we can conclude that, Shortest Remaining 

Time First algorithm shows excellent performance and computes 

the resource scheduling with relatively less waiting time and 

Turnaround time. 

 

 

 

 

 

 

 

 

 

Table 2: Result of Job waiting and Turnaround time in Execution 

 

V. CONCLUTION 

        Scheduling is one of the most important tasks in cloud 

computing environment. In this paper, we have analyzed various 

scheduling algorithm and tabulated various parameter. We have 

noticed that disk space management is critical issue in virtual 

environment. Existing scheduling algorithm gives high 

throughput and cost effective but they do not consider reliability 

and availability. So we need algorithm that improves availability 

and reliability in cloud computing environment. In future 

enhancement will propose a new algorithm for resource 

scheduling and comparative with existing algorithms. The 

efficiency of the user request first may be optimized the 

processor and execute the request. In future enhancement will 

propose a new algorithm for resource scheduling and 

comparative with existing algorithms. The efficiency of the user 

request first may be optimized the processor and execute the 

request. 
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Abstract- In this work the effects of WC concentration on 

abrasive wear behavior by thermally sprayed WC coating was 

evaluated using three body abrasive wear tester. A different 

combination of WC and NI coatings were deposited on steel 

substrates by flame spraying using powder with different WC 

concentrations (0 %, 12.5 %, 25 %, and 50 %). Flame torch was 

used for heating and coating of process. Microstructure 

properties of coated samples were evaluated using optical 

microscope and wear testing, were performed on the samples.. 

Experimental results were compared to determine which coating 

shows the best quality in terms of the wear resistance. It was 

found that wear resistance is strongly depend on percentage of 

WC up to a certain level of mixing  after that wear resistance will 

start decreasing. 

 

Index Terms- flame spraying, wear resistance, Ni and WC. 

 

I. INTRODUCTION 

owder coatings deposited by flam spraying techniques are 

applicable in many areas of industry. These coatings increase 

the life of machine parts because of its exclusive properties. 

There is a wide range of the powders available to use for 

synthesis of these coating. These powders differ in their chemical 

composition, grain size, production method and, because of those 

differences, in the field of application [1]. By applying coatings 

on a surface one can reach different goals: to increase hardness, 

wear resistance, fracture toughness, corrosion resistance. 

Depending on the possible goals mentioned above, the proper 

powder material should be chosen for the coating. One of the 

widely used materials is tungsten carbide –Nickel Wc-Ni. The 

WC/Ni is notable for its high hardness and toughness. WC-Ni 

powder particle consists of the hard tungsten carbide grain 

imbedded in tough cobalt matrix. Another material used to 

produce these alloy Ni-Wc. Actual composition of this material 

may vary due to the field of application, but the properties are 

mainly influenced by hard boride, carbide and silicide phases [2, 

3]. By adding WC/Ni powder to NiCrBSi on we can change 

properties of the produced coating. Physical and mechanical 

properties in such a case depend on the proportions of those 

materials in the coating [4, 5].  

        In present study, the flame spraying technique was used for 

the formation of the coating where flame is created by 

combustion of fuel gas and oxygen mixture in the gas chamber of 

the thermal spraying gun. Powder is injected into the flame using 

inert compressed gas. It melts in the flame and is transferred in 

this state to the substrate where it cools down. This treatment is 

called re melting and is performed using flame torch or high 

temperature furnace [5, 6].  

        The goal of this study was to evaluate the influence of 

WC/Co concentration in NiCrBSi-WC/Co powder on coatings 

physical and mechanical properties after it is sprayed and re 

melted. Concentration varied from 0 % of WC/Co in the mixture 

to 50 % WC/Co. 

 

II. EXPERIMENTAL  

2.1. Formation of Coatings Using Flame Spraying 

        WC based 4070 powder and NI based 1060were used for 

the flame spraying. Chemical composition of these powders is 

shown in Table 1 and Table 2. Here and further in the paper, 

composition of the materials is expressed in mass concentration 

percentage. The flame spraying equipment consisted of flame 

spraying gun, powder feeder and gas supply system. Compressed 

nitrogen was used as carrier gas for powder transportation from 

feeder to gun and acetylene with oxygen were used to form 

flame. Specimens were mounted on a cylinder shaped holder and 

rotated around axis at about 200 rpm. Coatings were deposited 

on (25.4×06×76.2) mm size steel substrates. Coating thickness 

was 2 mm. All coatings were re melted using acetylene-oxygen 

flame torch. Fusing and cooling was performed in air. 

 

Table1. Chemical composition of Ni based powder in wt (%) 

 

C B Si Fe Cr Ni WC 

0.75 3.1 4.3 3.7 14.8 Balance. - 

 

Table 2. Chemical composition of Wc based powder in wt 

(%) 

 

C B Si Fe Cr Ni WC 

4.0 - - - - - Balance 

 

 

P  
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2.2 Methodology of Sample Analysis  
        Prepared specimens were cut to several pieces perpendicular 

to the coating using band saw. Microstructure analysis, micro-

hardness tests, phase composition evaluation was performed. For 

the microstructure analysis, samples were mounted and polished 

according to the metallographic procedures. Etching was 

performed in 15 ml water, 30 ml HCl, 15 ml HNO3 and 15 ml 

acetic acid. The samples were analyzed using optical microscope 

and SEM. Porosity was determined from the micrographs using 

image analysis programs  

 

The characteristic of flame spraying is mention at Table 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3 Wear Testing  
        Three- body abrasive wear test was performed for each of 

the coatings. The principal scheme of the three body abrasive 

wear test machine used in this experiment. Disk was rotating at 

200 rpm. The applied load was 98, 196amd 294 N loads. Mass 

loss was measured and paper was changed every 200 revolutions. 

Maximum revolutions were made on every sample, which 

corresponds to sliding distance of 5124 m. To avoid surface 

roughness influence on the results, the samples were grounded 

before wear test. Mass loss was evaluated using a weighing 

machine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. no. 1 

 

 
 

III. SELECTION OF LOAD 

Table.4 

SI.NO LOAD N 

1 98 N 

2 196 N 

3 294 N 

 

3.2. SELECTION OF TREATMENT 

 

Table.5 

 

SI.NO TREATMENT 

1 1060 

2 1060+12.5% 

3 1060+25% 

4 1060+50% 

 

IV. RESULTS & DISCUSSION 

4.1 MICROSTRUCTURE 

        The spray coated specimens were prepared for 

metallographic examination by conventional grinding and 

polishing techniques. The polished and etched surfaces were 

examined using an optical microscope  

Characteristics Flame spraying 

GAS temperature (
0
C) 3000 

Spray rate (Kg/h) 1-9 

Particle velocity (M/S) >50 

Bond strength (mpa) 7.83 

Coating thickness (mm) 0.1-3 

Hardness (HRc) 20-60 
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Figure: 2 optical microstructure of 1060 alloy with 12.5 wt % 

WC coating 

 

[A: Matrix, Single arrow; Porosity] 

 

        Figure.2 shows the microstructure features of 1060 alloy. 

The morphology of alloy shows that the structure is uniform with 

an occasional presence of micro porosity, then porosity may be 

due to the entrapment of gases during coating process.  

 

 
Figure: 3 optical microstructure of 1060 alloy with 12.5 wt % 

WC coating 

[A: WC particle, B: matrix] 

 

        Fig.3 shows the microstructure features of 1060 alloy with 

12.5 wt % WC. The morphology of coating shows that the 

structure is uniform distribution in the matrix alloy and good 

interfacial bonding. The porosity /cracks were not observed in all 

the composites of (1060+12.5 wt% WC) in the matrix alloy with 

good interfacial bonding. 

 
Figure 4: optical microstructure of 1060 alloy with 25 wt % 

WC coating. 

[A; WC particles, B; Matrix] 

 

        Figure 4; shows the microstructure feature of 1060 alloy 

with 25 wt % WC coated alloy .The morphology of coating 

shows that uniform distribution in the matrix alloy and good 

interfacial bonding. The porosity /cracks were not observed in all 

the composites of (1060+25 wt% WC) in the matrix alloy with 

good interfacial bonding. 

 

 
Figure: 5 optical microstructure of 1060 alloy with 50 wt% 

WC 

[A: WC particle, B, Matrix, Single Arrow; Interface] 

 

        Figure.5 shows the microstructure features of 1060 alloy 

with 50 wt % WC coated alloy .The morphology of coating 

shows uniform distribution in the matrix alloy and good 
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interfacial bonding. The porosity /cracks were not observed in 

the composites of (1060+50 wt % WC) in the matrix alloy with 

good interfacial bonding.  

 

4.2- Wear interpretation of micro structure 

        The higher mass wear in selected alloys as a result of 

microstructure could be attributed to absorption tungsten carbide, 

poor crack resistance due to porosity, carbide size and its 

distribution etc.  

 

4.3 WEAR RESISTANCE 
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Fig. 6 
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Fig.9 

 

4.4 Measurement of wear 

        The samples were cleaned with acetone and weighed up to 

the accuracy of 0.0001 mg using DELMER electronic balance 

prior to and after each test.  The wear was calculated from the 

weight loss measurement and expressed in the terms of weight 

loss per unit sliding distance i.e. in mg/m.Mass loss for each set 

of experiment is calculated using the following formula  

                                    M = ( Wi –Wf )                          

 

        Where, Wi is the initial weight of specimen before the test 

has been started, Wf is the final weight of specimen after the 

wear test has been completed . For each experiment, weight loss 

is calculated up to the wheel travel distance of 5124 meters. 

Values after the each 144 meters wheel travel distance were 

taken for the calculation and analysis purposes. 

 

4.5 Mechanism of mass wear under influence of wheel travel  

        This could be attributed to wear mechanisms taking place in 

this scenario. Initially, the higher mass wear could be due to the 

formation of oxides which are loosely held in the matrix. These 

particles will be detached from the specimen easier than other 

zones of the coating, increasing consequently showing higher at 

one beginning the mass wear. Then the loss of material from the 

wear surface of the coating take place primarily by removal of 

soft matrix material followed by fragmentation of hard carbide 

particles After removal of these oxide, the matrix and inter 

metallic bonds the development and propagation of the cracks 

resulting in to higher wear resistance. 

 

4.6 Reason for mass wear behavior of selected alloys at 

different loads  

        It is evident from previous section that higher mass wear 

with highest drop were observed at higher loads in alloys with 

higher WC%. This could be attributed to absorption WC in the 

main matrix. The WC absorb was appropriate up to 12.5% on 

words it reduce and result into higher mass wear.  

 

V. CONCLUSION 

        To compare the all selected alloy higher wear resistance in 

this chapter, the conclusions drawn from the tests have been 

discussed 
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1. The 1060+12.5% was found to have significantly 

minimum mean weight loss (9.24 mg). 

2. The mean weight loss was found to be maximum (26.84 

mg) at 294 N load. 

3. The weight fraction of WC in the selected powder as 

play vital role at 12.5% wt, minimum values of mass 

wear were observed at all loading. The value of mass 

wear below and above 12.5% was higher . 

4. The minimum values of mass wear are followed are 

1060+12.5% WC, 1060, 1060+25% WC, and 

1060+50% WC alloy. 
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   Abstract- This paper focuses on the study of the behavior, characteristics, causes and effects of arc faults in low voltage (LV) 

switchboard. A pressure sensor is designed to have an early detection on the fault by means of detecting the arc pressure. By 

monitoring the pressure of supply the current, the possibility of arc occurrence is minimized. From simulation results of the proposed 

circuit, the pressure sensor is able to detect an arc fault, send a signal to the fault protector circuit which in turn alerts the breaker 

control circuit to trip the appropriate circuit breaker, thus avoiding damages to the switchboard, buildings and personnel injury caused 

by arc flash. 

 

    Index Terms- Arc Fault Pressure Detector, Low Voltage Switchboard, Circuit Breaker, Proteus 

I. INTRODUCTION 

ver the years arc faults have posed a huge threat in the safety and operation of low voltage (LV) switchboards. Electric arcs are a 

destructive electro physical phenomenon which generates internal over pressures, heat which results in mechanical and thermal 

stressing of the equipments. Electric arcs may cause instant and severe burns to persons happening to stay close to the fault, when it 

arises. 

Arc incidents occur due to various reasons such as, poorly installed equipment (human mistakes), natural aging of equipment, bad 

connections, faulty connection due to corrosion. Statistics have shown that 80% of electrically related accidents and fatalities 

involving qualified workers are caused by arc flash or arc blast. A true arc fault will rapidly increase energy level up to 20MW cycle, 

increase in pressure up to 3 atm, and in heat up to 3000 degrees Celsius [1]. An electrical switchboard of seven feet high, three feet 

wide, four feet deep, containing several hundred pounds of metal conductors and supports can, in a few seconds be reduced to an 

empty shell. Arc faults are tricky in the sense that they do not behave like short circuits and therefore are often difficult to be detected 

by normal circuit breakers. This is because, unlike short circuits, arc faults have high impedance and thus arcing current is insufficient 

(low) to operate the over-current equipment, therefore the breaker will not open. Because of this, systems require enhanced protection 

schemes to detect arc faults early and counter stop them before they occur to minimize, if not eliminate, the damages caused to 

switchboards, buildings and working personnel. 

Protection schemes for arcing include use of temperature, current, light and pressure sensors. Pressure in the ambient of burning arc 
achieves its maximum approximately after 10 ms the arc origin in the switchboard. And the temperature in the arc ambient achieves 

maximum value after next 5 ms [2]. From the energy balance point of view 50 % of arc energy shares on the increase pressure and 

persons exposed to severe pressure from proximity to an arc are likely to suffer short-time loss of memory, not remembering the 

intense explosion of the arc itself [3]. This paper focuses on the design of a pressure sensor to have an early detection on the arc fault 
to reduce the possibility of the arcs occurring. 

This paper is arranged as follows: Section II focuses on the types, behavior and characteristics of arc fault as well as the causes and 

effects of arc fault. Section III provides the circuit design of the arc fault pressure sensor. Section IV presents the simulation results of 

the proposed circuit. Section V concludes the findings of this paper. 

II. ARC FAULT 

A. Types of Arc Fault 

 

An arc fault is defined as a high impedance discharge of electricity through the air that creates light and heat [4]. It occurs when two 

corroded or loose wires make intermittent connections thus causing sparking (arcing) between connections. Generally, we have two 

types of arcing, natural and unsafe arcing. Natural arcing is the normal, harmless arcing which occurs when mostly a motor driven 

appliance, for example, it happens when a vacuum cleaner is switched on. Unsafe arcing, as the name suggests is the hazardous type 

which causes fires, destroys building and loss of lives.  

 

Unsafe arcing is further divided in to two types, series and parallel arcing. Series arcing is caused by a loose connection in series 

with the connected load. Peak current in series arcing is never greater than the rating of the circuit breaker, and the magnetic sensor in 

O 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      31 

ISSN 2250-3153  

www.ijsrp.org 

the circuit breaker will never respond to such low amplitude currents. This makes series arcing much more difficult to detect than 

parallel arcing because the arc current remains well below the rating of the circuit breaker. 

Parallel arcing occurs when there is a direct short between two power wires and the current is limited only by the resistance of the 

wire in the distribution circuit. Peak current of parallel arcs is much higher than the breaker rating, so protection circuits can detect it 

easily and trip the relevant breaker in a fraction of a second. Though easy to detect, parallel arcing is generally more dangerous than 

series arcing because the energy in the sparks is much higher and more likely to cause an explosion. 

B. Behavior and characteristics of arc fault 

Arc faults have been observed to have high thermal energy due to high temperatures of over 19500 degrees Celsius and high pressures 

of thousands of Pascal’s. The pressure of arc fault can be calculated by using its relation to arc current. Ralph Lee's IEEE 

paper addresses arc blast phenomenon and provides the formula for calculating initial impulse force [5]: 

P = 11.58 x Iarc / D
0.9

 

where P is pressure in lbs/ft
2
 

           Iarc is arcing current in kA 

           D is distance from arc in feet 

Another characteristic of arc fault is its unique current waveform. Arc current waveform has a flat shoulder as it approaches zero 

crossing for every half cycle. This waveform is used to distinguish normal system current from arc current. Figure 1 shows a typical 

arc current waveform [6]. 

 

 

 

 

 

 

 

Figure 1.  Arc Current Waveform  

C. Causes and Effects of arc fault 

Arc faults are a result of many factors, some of which include: 

 Insulation failure 

 Natural aging of wires 

 Human errors in handling of equipment 

 Punching of wire insulation from hanging pictures/cable staples 

 Furniture pushed against plugs in an outlet 

 Cord exposure to heat vents and sunlight 

 Poorly installed outlets or switches  

 Damaged power supply cord due to door continual pinching 

 Loose wiring connections at outlets or switches 

 Loose wires twisted together and held by a wire nut 

 Frayed cords on appliances 
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Arcs if go on undetected result in buildup of temperature and pressure. Pressure causes mechanical stressing of switchboard 

enclosures and explosions while temperature results in thermal stressing, melting and fire. Overall, the effect of an arc fault is the loss 

of electrical equipment and lives. 

III. CIRCUIT DESIGN OF ARC PRESSURE DETECTOR  

Arc faults tend to have high pressures, therefore a pressure sensor is needed to be installed in LV switchboards to detect any change in 

pressure conditions created by an arcing. A signal is sent to the fault protector circuit which in-turn sends an alert to the breaker 

control circuit, to trip the appropriate circuit breaker. Figure 2 below shows a simplified diagram of how the pressure sensor circuit 

works. 

 
Figure 2.  Simplified Block Ddiagram of the Proposed Circuit 

The proposed circuit is simulated using “Proteus for professionals software”, version 7.7. It is divided in to three parts. The first part 

of the circuit is the sensor circuit, second part is the fault protector circuit and the last part is the breaker control circuit. 

 

Part I: Pressure Sensor Circuit 

The pressure sensor circuit incorporated with the use of a PIC16F877A micro-controller. When pressure sensor senses arc fault (at 

voltage>0.5V), it produces voltage which is fed into pin 2of the microcontroller. The microcontroller then processes the voltage and 

triggers the relay at pin 21 so that fault protection circuit is turned ON to protect the load 10k  in the fault protection circuit. When 

the load 10k is protected, the ammeter current immediately shows zero. 

 

The arc pressure transmitted through the sensor can be calculated by using a derived formula: 

 











volumet

VoltageI
PR

*

*

 
 

where PR- pressure 

I- current passing through sensor = 3.91mA using ammeter. 

Voltage- voltage through the sensor= 5V 

t- time taken for the senor to turn on the relay, observed to be approximately 2 seconds 

volume- volume of the sensor, standard value is 1cm
3
 

 

Substituting these values, PR = 9775pascals 

According to a paper by Ralph Lee [8], a 10kV arc voltage reached a pressure of 2 x 10
4
 N/m

2 
which is equivalent to

 
2 x 10

4 
Pascal’s 

(1 Pascal = 1 N/m
2
). The difference in pressure values is because, the circuit designed in this paper uses a microcontroller, in which at 

higher pressures, it could be destroyed or burnt. Ralph H. Lee’s circuit uses pure electronic circuits designed to withstand higher 

pressures. However in any case, for higher voltage input, the pressure is much higher, which would be the case for industrial circuits 

with higher voltage input. This is to say that ‘pressure is proportional to input voltage’. 

 

The LM7805 is a voltage regulator used to regulate the voltage from 12V down into 5V and supplies it to the relay and the 

microcontroller. The capacitors 100μF and 10μF are used to prevent in rush DC voltage and holds a constant 5V across the output of 

the LM7805. The resistor 1k connected at pin 1 is to limit the current flows into pin 1. The resistor 1k connected at pin 2 is used to 

draw out the floating voltage where it might disturb the operation of the microcontroller.  Pin 21 of the microcontroller is programmed 

as output pin. This pin will generate HIGH voltage when the sensor senses the pressure. The HIGH voltage is then triggers the relay 

via the NPN transistor. The diode connected across the relay is to protect the transistor on the reverse current flows. 
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Figure 3: Flowchart of PIC16F877A  Microcontroller program 

Part II & III: Fault Protection and Breaker Control Circuit 

As can be seen in Figure 4, there is an AC source connected in series to the AC load, 10k. Under normal conditions (when no fault 

or arcing) happens, the ammeter will show some value of current. However, should a fault occur, fault protection circuit is turned ON 

to protect the load 10k. When the load 10k is protected, the ammeter current immediately shows zero. This means the protection 

circuit cut off the AC circuit. 

 

The reason of using R3=100 resistor is to limit the current flows into the optocoupler. The function of the optocoupler is to isolate 

the AC circuit with the DC circuit. The optocoupler can be treated as a switch where it detects the AC current and ready to activate the 

protection circuit.  At the output of the optocoupler, there are a variable resistor RV1, R4 of 100 and R5 of 2.2k. The function of 

RV1 is to adjust the sensitivities of the protection level. The sensitivity output voltage is determined by the following formula:  

   

Vcc
R1RVR

1RV
V

54

1R 













 
From the circuit, Vcc is 12V. Hence the VR1 can be simplified to:  

    

12
1RV2300

1RV
V 1R 












 
 

The zener diode D1 is a 4.7V diode. The zener will turn ON when VR1 > 4.7V. The turn ON of zener diode will cause the transistor 

Q1 bias and hence produce collector current to charge the capacitor C1 or 4.7µF. The voltage charged by capacitor C1 will then drop 

across 10k resistor. The 555 timer is connected in monostable mode where it produces single pulse at pin 3 (output) when is 

activated at pin 2. The 10nF and 10k connected at pin 6 are used to determine the duty cycle of the output pulse. At the output of the 

555 timer, there is a LED and transistor. The LED is used as an output indicator whereas the transistor is used to trigger the circuit 

breaker (relay).  

 

The base current of transistor base can be computed as:  

        9R

VV
I BE3Pin

B




   
where Vpin3= 5V 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      34 

ISSN 2250-3153  

www.ijsrp.org 

VBE = 0.7V 

R9= 4k 

The collector current of transistor Q2 to trigger the circuit breaker is:  

         IC = DCIB  

 

When the circuit breaker is activated, the AC circuit breaks down and hence the load is protected. Figure 4 shows the complete arc 

fault pressure detector circuit. 

 
 

Figure 4:  Complete Arc Pressure Detector Circuit 

IV. SIMULATION RESULTS  

When simulating the circuit under normal conditions, the ammeter reads currents as 24mA as seen in Figure 5.1 

Supply voltage = 240V 

Load resistance is 10kΩ 

This is equal to the calculated value, using ohms law, I = V/R 

                                                                                         = 240V/10kΩ 

                                                                                         ≈ 24mA 

Meanwhile, at the pressure detector circuit, there is no current going through the sensor and hence the ammeter reads 0mA as in 

Figure 5.2. 
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Figure 5.1: Ammeter Reading under Normal Conditions         Figure 5.2: Ammeter Reading of Pressure Sensor under Normal         

Conditions  

When arcing occurs, the ammeter immediately reduces to zero amperes as shown in Figure 6.1and trips the circuit breaker. The fault 

protection circuit is turned ON to protect the load 10k. This means the protection circuit cuts off the AC circuit from the load. Under 

arcing conditions, current reading from the pressure sensor is 3.91mA as can be seen in Figure 6.2. This value is used to calculate the 

pressure of the arc.  

 

                                          
Figure 6.1: Ammeter Reading under Arcing Conditions        Figure 6.2: Ammeter Reading of the Pressure Sensor under Arcing 

Conditions 

When the fault protection circuit is turned ON, it sends an alert signal via the 555 timer to the breaker control circuits. The relevant 

circuit breaker trips, LED will light ON to show output as can be seen in Figure 7. 

 

 
Figure 7: LED light ON after Circuit Breaker Trips 

 

To better compare normal current in relation to load, a plot of load versus current is obtained by varying the load from 1k  to 

10k for normal conditions. Results are tabulated in Table I. 

 

Table I – Experimental test on the load                              

                 current when load is varies       
 

Loads in k AC current in 

Ampere 

1 0.24 

2 0.12 

3 0.08 

4 0.06 

5 0.048 

6 0.04 

7 0.034 

8 0.03 

9 0.026 

10 0.024 
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Figure 8 – The Plot for Table 1. 

Under normal conditions as load increases, current measured reduces as shown in Figure 8. Resistance is inversely proportional to 

current, even from ohm’s law equation: V=IR. Higher resistance means lower current.  

 

During arcing the circuit at any point should immediately cut of AC circuit from the load and trip circuit breaker. To test this, load is 

kept constant and arcing is initiated after some time. Results are tabulated in Table II. 

 

Table II – Current Values when Arc Fault is Detected 

Time in 

second  

Loads in 

k 

AC current in 

Ampere  

1 1 0.24 

2 1 0.24 

3 1 0.24 

4 1 0.24 

5 1 0.24 

6 1 0 

7 1 0 

8 1 0 

9 1 0 

 10 1 0 
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 Figure 9 – The plot for Table 2. 

 
From the graph as shown in Figure 9, it reveals that when the arc fault happens at any time, the circuit breaker breaks the circuit and 

this causes the current to drop to zero. When the current is zero, the circuit is saved from the excess current thus protecting the load 

and preventing the arc to destroy the circuit. 

V. CONCLUSION 

The design of an arc fault pressure sensor is presented in this paper. The simulation results, plots and voltage waveforms that were 

obtained show that the proposed arc fault pressure sensor circuit is able to detect the arc fault, alert the fault protection circuit. Then an 

alert signal will be sent to the breaker control circuit to trip the relevant breaker and cut the supply to the load. The sensor circuit help 

to eliminate the possibility of an arc occurring and hence prevents against the effects of arc occurrence. The proposed circuit can be 

modeled to meet specifications of industry with different supply requirements. It is easy to design and highly reliable. 

REFERENCES 

[1] Mr. A P Rao, Mr. P Patel, and Mr. T N Shah, “Enhanced Safety Internal Arc complaint Switchgear Assemblies”, Electrical Systems and Equipment, Larsen & 
Toubro, Powai Campus, Mumbai 400 072, July- September 2009.   

[2] Hьttner, L., Valent F., Jurcacko, L., “Arcing Fault- Dangerous Phenomenon in the Low Voltage Switchboards”, [Online]. Available: 
http://www.rusnauka.com/10._ENXXIV_2007/Tecnic/21816.doc.htm 

[3] Ralph H. Lee, “Pressures Developed by Arcs”, IEEE Transactions on Industry Applications,  IA-23, Issue: 4, 760-763, July 1987. 

[4] H. Bruce Land III, Christopher L. Eddins, and John M. Klimek, “Evolution of Arc Fault Protection Technology at APL”, Johns Hopkins APL Technical Digest, 
Volume 25, Number 2, 2004. 

[5] Ralph Lee, “Arc Blast Pressure”, [Online]. Available:  http://www.arcadvisor.com/faq/arcblast.html 

[6] Zlan.Ltd, “Arc Detection”, [Online]. Available: http://www.zlan.com/arc.htm 

AUTHORS 

First Author – LCKuan, MSc. in Control Systems, B. Eng. (Hons.) Electrical and Electronics Engineering, Multimedia University, 

lckuan@mmu.edu.my. 

Second Author – Kutlwano Kabelo, undergraduate of B.Eng. (Hons.) Electrical Engineering, Multimedia University, 

stompimck@yahoo.co.uk 

http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=4504948


International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      37 

ISSN 2250-3153  

www.ijsrp.org 

The Role of SHGS in Financial Inclusion- A Case Study 

Uma .H.R
*
, Rupa.K.N

**
 

 
* Departmrnt of Studies Economics And Co Operation, University O F Mysore, Mysore -06 

 
Abstract- Inclusive growth is much needed to include common 

people into the orbit of development. Social and economic justice 

can be provided only with the inclusion of hitherto excluded 

deprived section of people. Lot of measures was undertaken by 

the Government of India and Reserve bank of India together to 

mitigate the problem of financial exclusion. It leads to 

particularly, development of all sections of people. To achieve 

this multi-model approach was adapted. Service Area approach, 

priority sector lending. Differential rate of interest, Lead Bank 

Scheme, issue of General credit card and Kisan credit card and so 

on help to overcome financial hassle to get credit from formal 

institutions. In this direction emergence of Self Help 

Groups(SHGs) and then SHG- Bank Linkage Programme  help 

extensively to strengthen the poor  specially women folk. SHGs 

play a vital role to improve the socio-economic condition of 

women folk by developing thrift habit and providing micro 

finance in times of need and also encouraging micro 

entrepreneurs. 

          This study highlighted the role of SHGs in financial 

inclusion. The primary data was collected through random 

sampling method and it reflects the positive relationship between 

SHGs membership and financial inclusion. The study shows after 

the membership to S H Gs there was enormous increase in the 

number of bank accounts by members to the extent of 82.7 

percent from 17.3 percent before membership. With that, the 

credit availed by the members and annual repayment of the loan 

also shows positive trend. Thus SHGs help the deprived section 

of people to enter into formal financial sector and through that 

social and economic empowerment. 

 

Index Terms- Inclusive Growth, Financial inclusion, Self Help 

Groups, Bank Linkage Programme 

 

I. INTRODUCTION 

n India a majority of population especially at the bottom of 

economic pyramid, those mainly include poor, backward, 

women and people of rural and distant places remain without 

access to formal financial services. Lot of exclusion can be seen 

among States, Sectors, Regions and communities. The 

development with exclusion cannot achieve social justice. The 

Growth strategies cannot succeed without the commitment to 

equality of opportunity, giving everyone a fair chance to enjoy 

the fruits of growth (The Growth Report 2008). 

          The concept ‘Inclusive Growth’ gained much importance 

as the solution to problem of financial exclusion. Eleventh five 

year plan (2007-2012) advocates for inclusive growth. This is to 

reduce poverty and other disparities and raise economic growth. 

Inclusive growth can be achieved by focusing on expanding 

regional scope of economic growth. Expanding markets and 

expanding equity in the opportunities for the next generation of 

Indian citizens, no matter whom they are and where they live. 

(World Bank-2004 

          Financial Inclusion is a powerful tool to achieve inclusive 

growth. Financial inclusion is the process of ensuring access to 

appropriate financial products and services needed by vulnerable 

groups such as economically and socially weaker sections and 

low income groups at a fair and transparent manner by formal 

financial institutions. The financial development and improved 

access to banking and related services not only accelerate 

economic growth but also reduce income inequality and poverty 

(HM Treasury 2007). Financial inclusion is both cause and effect 

of economic development. Higher the financial inclusion, greater 

will be the economic development. On the other hand greater 

economic development leads to higher financial inclusion. It will 

create opportunities to each and everyone to participate in and 

get benefit from developmental activities. 

          In India Multi-Model Approach to financial inclusion was 

adopted. With nationalization of commercial banks in 1969 and 

1980, the Reserve Bank of India introduced various reformative 

measures like rural branch expansion, branch regulations, 

priority sector lending, differential rate of interest, interest rate 

ceiling, subsidized rate to priority sector lending, etc. Lead Bank 

Scheme in 1970, establishment of Regional Rural Banks in 1975, 

SHG-Bank Linkage Programme in 1992, Kisan Credit Card 

Scheme in 2001 and recently General purpose credit card are the 

major steps taken to boost financial inclusion. Beck.et.al(2000) 

disclosed the relationship between financial intermediary 

development and economic development. They show positive 

effect of total factor productivity with financial intermediary 

development and in turn economic development. Khan 

Committee recommended permitting banks to make use micro 

finance institutions as business correspondents/business 

facilitators to increase the reach of banks for more financial 

inclusion. Since 1990 Micro finance approach was considered as 

best solution to reach the unreached section. Micro credit, micro 

insurance, micro remittance at an affordable rate is the three 

main components of micro finance. Micro finance helps the 

weaker section to improve their financial position and standard 

of living. The micro finance activities were intensified up with 

the introduction of Self-Help Group (SHG) and Bank Linkage 

Programme (SBLP) in the year 1992.  SHGs are becoming 

effective intermediaries at the grass root level.  They allow 

voluntary savings; the funded surplus amount is used for intra-

group lending. SHGs act as business correspondents to banks for 

extending financial inclusion. They help poor by providing need 

based financial services. 

 

I  
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II. SIGNIFICANCE OF THE STUDY 

          Financial inclusion is very much needed to reach the 

unreached section of people and to bring them to the mainstream 

economy. A World Bank NCAER Survey (2003) on ‘Rural 

Access to Finance’ indicates that 70% of the rural poor do not 

have a bank account and 87% have no access to credit from a 

formal source. In the era of financial globalization, financial 

inclusion has been considered as a major requirement.  Micro 

finance being used in India for the purpose accomplishing 

universal financial inclusion(Economic Research Journal 

2009).SHGs with bank linkage provide the peer group, safe 

custody for their savings. They can protect themselves against 

risks and shocks by using micro finance facility. The income 

earning opportunities will increase. Micro insurance provides 

security to the life of poor people. SHGs have been recognized as 

a decentralized, cost effective and fastest growing micro finance 

initiative in the world, enabling over 103 million poor 

households’ access to a variety of sustainable financial services 

(Status of Micro finance in India 2011-2012). Puhazhendi and 

badatya (2002) studied about the saving behavior of SHGs 

members and observed a positive impact after becoming SHGs 

members. Empirical study by B.V Sanjeev and K.Thangavel 

(2012)shows there has been some improvement in the members 

‘self-confidence and awareness. 

 

Financial inclusion through Self-Help Group (SHG) and 

Bank Linkage Programme 
          A revolutionary step in rural banking is the introduction of 

SHG-Bank Linkage programme (SBLP).The formal financial 

institutions like commercial banks and Regional Rural Banks 

play significant role in financial inclusion, but sparse presence of 

these institutions and shrinking share of micro credit to total 

credit disabused by banks showed the essence of programme like 

Self-Help Group and Bank Linkage. This fills the gap existing 

between formal financial networks and unbanked poor weaker 

sections which is the intention of financial inclusion. This links 

formal financial system (public and private sector commercial 

banks, Regional Rural Banks, Co –operative banks) with the 

informal SHGs.   SHG-Bank Linkage Programme was started 

with the intention of extending the outreach of formal banking to 

poor who mainly consist of women, small and marginal farmers, 

daily wage labourers, landless farmers, small businessmen, 

craftsmen etc. To begin with pilot project was launched by 

NABARD by linking 500 SHGs with banks in 1992. It has 

increased to 0.5 million in 2002. As on March 2012 total number 

of SHGs linked with banks were 79.60 lakhs with balance of Rs 

6550 crore with banks (Status of Micro finance in India 2011-

2012). 

 

III. OBJECTIVE 

          To highlight the role of Self-Help Groups in financial 

inclusion. 

 

IV. METHODOLOGY 

          The area selected for the study is Hunsurtaluk of Mysore 

district of Karnataka State. An empirical study was conducted 

with 300 members, to test the hypotheses of the study. Random 

Sampling method was adopted. Primary data was collected 

through Sample Survey method, for which structured 

questionnaire and interview method was used. After joining 

SHGs the increase in bank accounts, increase in avail of credit, 

percentage of repayment are used as parameters of financial 

inclusion. Percentage, and paired T test are the methods adopted 

to check the results of the collected data. 

Result and discussion 

 

 

Table- 1 Number and percentage of SHGs members having Bank account 

 

 

 

 

 

 

 

 

 

 

 

 

          Financial inclusion is an important tool deployed for 

poverty reduction and income generation of poor and weaker 

sections of society.  In this regard the above collected data for 

study area highlights the role of SHGs in financial inclusion. 

Table- 1 shows the number and percentage of bank accounts 

before and after joining the SHGs.  The Sample consists of 300 

members; out of 300 members only 17.3 percentage of the 

members having bank accounts before joining SHGs. But after 

joining it has been increased to 82.7 percentages. It shows that 

after joining the SHGs, more financial inclusion had taken place. 

Credit availed by SHG members: 

          The null hypothesis (Ho): There is no significant 

difference between the mean values of the two 

variablesnamelycredit availed by SHGs members before the 

introduction of Self-Help Group and Bank Linkage 

Programme.(SBLP) andcredit availed by SHGs membersafter the 

introduction of SBLP. 

          The alternative hypothesis (Ha):  There is a significant 

difference between the mean values of the two 

variablesnamelycredit availed by SHGs members before the 

No. parameter No. of SHG 

members 

Percentage 

1 Before 52 17.3 

2 After 248 82.7 

3 Total 300 100 
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introduction of Self-Help Group and Bank Linkage 

Programme.(SBLP) andcredit availed by SHGs membersafter the 

introduction of SBLP. 

 

Table- 2 Result of research on Credit availed by SHGs members 

Paired samples statistics 

 

  Mean N Std.Deviation 

Pair 1 CAA 15410.00 300 12656.32 

 CAB 8103.33 300 9684.63 

 

Paired samples test: 

 

 

 

 

 

 

 

 

 

         Table- 2 indicates that, in order to test the hypothesis 

framed in this connection, paired  T- test was applied. The 

average mean value of credit availed after (CAA) and before 

(CAB) introduction of SBLP is Rs 15410 and Rs 8103.33 

respectively and the standard deviation is Rs12656.32 and Rs 

9684.63 respectively. Since the result of the analysis indicates 

that the null hypothesis is rejected at 1% significant level and 

hence the alternative hypothesis that there is statistically 

significant difference between the mean values of the two 

variables after the introduction of SBLP and before the 

introduction of SBLP, is accepted. 

         The research further confirmed that, there is an increase in 

the credit availed by the members of the SHGs. It is also 

observed that NGOs and Bankers actively participated in SHGs 

activities and encourage SHGs members to get some training in 

animal husbandry, sheep and goat rearing, poultry, tailoring etc. 

Here to quote Dr.PrakashBakshi, Chairman, NABARD,”SHGs 

help the banks to generate new business like housing, pension 

schemes insurance and hence the need for banks to help SHGs 

members to access banking services”. The generalized result is 

that there is a significant increase in income generating activities 

of members of SHGs through credit availed.  The mean value of 

the credit availed has increased from Rs 8103.33 to Rs 15410.00 

after the intervention of the SHGs. 

         Individuals can improve their financial position by 

engaging themselves in income earning activities.  To invest in 

business they require capital, for which one has to approach 

banks or other financial institutions. But banks lend money only 

to those who have repaying capacity and offer collaterals for the 

loan sanctioned. In this respect the system of SHGs help its 

members to borrow money without collateral security. 

         With this, the collected data exhibits that the loan amount 

availed by the SHGs members has increased after becoming 

members. The quantum of loan availed was classified into five 

categories such as below Rs 5000, Rs5001-10000, Rs 10001-

20000, Rs 20001- 30000, Rs 30001 and above. The data shows 

that before intervention of SHGs  most of the members (44.4%) 

could get a loan amount of  below Rs 5000. After the 

intervention of the SHGs most of the members (74.3%) could 

borrow above Rs 20000. This shows the borrowing of the 

members has considerably increased after the intervention of the 

SHGs. 

 

V. ANNUAL REPAYMENT PERCENTAGE 

         The null hypothesis (Ho): There is no significant difference 

between the mean values of the two variables, AnnualRepayment 

before the intervention of SHGs(ARPB) and Annual Repayment 

after the intervention of SHGs(ARPA). 

         The alternative hypothesis (Ha):  There is a significant 

difference between the mean values of the two variables, annual 

Repayment before the intervention of SHGs and annual 

Repayment after the intervention of SHGs. 

 

 

 

 

 

 

 

 

  Std.Deviation T df Sig.( 2-tailed) 

Pair1 CAA-CAB 12851.84 9.85 299 .000 
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Table- 3 Annual Repayment percentage result 

Paired samples statistics 

 

  Mean N Std.Deviation Std.Error Mean 

Pair 1 ARPA 90.32 300 10.67 0.62 

 ARPB 55.36 300 13.89 0.80 

 

 

Paired samples test: 

 

 

 

 

 

 

 

 

 

 

 

 

         Table- 3 reveals that, in order to test the hypothesis framed 

in this connection, the T- test was applied. The average mean 

value of annual repayment after and before intervention of SHGs 

is Rs 90.32 and Rs 55.36 respectively and the standard deviation 

is Rs10.67 and Rs 13.89 respectively. Since the result of the 

analysis indicates that the null hypothesis is rejected at 1% 

significant level and hence the alternative hypothesis that there is 

statistically significant difference between the mean values of the 

two variables and before the intervention of SHGs is accepted. 

         The research further confirmed that, there is an increase in 

the annual repayment of the members of the SHGs after the 

intervention of the SHGs. The research also observed that NGOs 

and Bankers actively participating in SHGs activities and 

encourage SHGs members to take part in income earning 

activities. With increased economic strength of members, the 

research generalized the result that there is a significant increase 

in repayment level of SHGs members in study area. The mean 

value of annual repayment has increased from 55.36% to 90.32% 

after the intervention of the SHGs. The result of the analysis 

indicates the fact that the repayment percentage by the 

respondents has increased considerably after the intervention of 

the SHGs. The analysis states that majority (84.7%) of the SHG 

members have 50% repayment before the intervention of the 

SHGs, but after the intervention of the SHGs, the members 

(89.3%) have above 90% of repayment.  The result shows that 

the level of percentage of repayment has considerably increased 

from 50% to 90% after the intervention of the SHGs. 

 

VI. CONCLUSION 

         The Present paper attempted to study the impact of SHGs 

on financial inclusion. Calculation of percentage and paired T 

test exhibit the positive impact of SHGs on financial inclusion. 

The number of bank accounts, credit availed and repayment of 

credit showed positive increase with the membership of SHGs. 

The Global Financial Inclusion Data base(2012)found that the 

women are particularly disadvantaged, when comes to the access 

to financial services. Only 37% of women in developing 

countries have bank account, where as 46%of men do. The 

relative gender gap in formal account ownership is highest in 

South Asia.41%of men and 25%of women have an account. 

SHGs are mainly women groups help them to enter formal 

financial system and thereby become socially and economically 

empowered. 
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Abstract- The European Monetary Fund will replace the 

European Financial Stability Facility. The EMF provides euro 

governments with financial means by selling Eurobonds in the 

capital markets and to bail-out packages for the PIIGS in EU. In 

“European Mechanism for Financial Stability” (EMFS), there are 

three possible mechanism:[i] International Monetary Fund (IMF) 

assistance but no conditionality [ii] Creation of the “European 

Monetary Fund” (EMF) [iii] Design of the “European 

Mechanism for Financial Stability”, that could include the EMF. 

The mechanism should refer to an implementation in 2 stages. 

The financing mechanism of the EMF ties in with the budgetary 

discipline as laid down in Art.126 TFEU. The EU treaty provides 

for three different procedures to amend the Treaties. 

        Today the effective lending capacity of the EFSF is merely 

€250 billion, but it is scheduled to be increased to €440 billion. 

So EMF needs to primary and secondary markets for selling 5 

year bonds. Even, total amount needed for a full, longer-term 

“bail out” of the entire periphery (Portugal, Ireland, Italy, Greece 

and Spain – or PIIGS) would be more than €2 trillion, or more 

than 20 percent of the euro zone’s GDP. So, EFM would 

introduce VAT bonds which could increase more revenues of EU 

for bail out packages. The funding of the EMF would have to be 

even larger, if additional and potentially also larger countries like 

Spain or Italy were to be rescued. Thus, while the idea of an 

orderly default procedure is well worth pondering, it appears 

highly questionable that an EMF could shoulder this task. A 

better alternative would be to introduce such a mechanism in the 

IMF. 

 

 

Index Terms- European Monetary Fund , Euro crisis, European 

monetary union 

 

I. INTRODUCTION 

ine leaders of EEC at two days seminar in Bremen on 8 July 

1978 took a major decision toward establishing greater 

currency stability in Europe creating 50,000 million dollar 

European Monetary Fund. Bundesbank opposed the idea and 

European Monetary System was set up in 1979.Ultimately idea 

was dropped. European Council of 21 July , 2011,effectively 

decided to transform the European Financial Stability Facility 

into European Monetary Fund by allowing it to engage in 

precautionary programmes and even to acquire debt at a discount 

on the secondary market. French President Nicolas Sarkozy 

declared proudly that euro area leaders have agreed to create the 

beginnings of a European Monetary Fund. 

        From 2013 a permanent European Financial Stability 

Mechanism, the European Monetary Fund will replace the 

European Financial Stability Facility. Besides this move joint 

Eurobond issue has been designed to guarantee the stability of 

the Euro Area. Setting up the EMF enables the Eurozone to avoid 

ad hoc interventions or calling the IMF. 

        The creation of the EMF would be concrete expression of 

the principle of solidarity enshrined in the Lisbon Treaty 

,emphasizing in this case the particular responsibility of euro area 

member states to avoid creating difficulties for their partners. 

The EMF could be implemented within the framework of 

enhanced co-operation as laid down in Article 20 TEU and in 

Article 326 TFEU. 

 

II. PROVISION OF LAW FOR EMF 

        On May 8, 2010, “the ECOFIN Council and the Euro group 

reached an agreement on a financial support package for Greece, 

conditional upon the adoption by the Greek Government of a 

range of economic and fiscal measures. The support package 

comprised €80 billion, in the form of centrally pooled bilateral 

loans from Greece's Euro area partners, and €30 billion, in the 

form of an IMF-sponsored loan. The European component of the 

support package was activated on May 9, 2010, with the 

signature of a Loan Facility Agreement. In May 2010, that 

package was inter alia backed by (1) a Council Regulation 

establishing a European Financial Stabilisation Mechanism 

(EFSM), to extend financial assistance to EU Member States in 

difficulty, in the form of interest-bearing loans or credit lines, 

and (2) an inter-governmental agreement among the Euro area 

Member States, complementing the EFSM with a European 

Financial Stability Facility (EFSF), in the form of a special 

purpose vehicle, to provide a further €440 billion in financial 

assistance.” The EFSF issues bonds on the market, “using pro 

rata basis guarantees by all Euro area Member States who 

commit up front to their share of €440 billion, providing loans at 

interest rates determined on the basis of a pricing formula 

consistent with the IMF lending rates. Issues can be made via 

syndications but, also, auctions, private placements, new lines 

and tap issues. In the case of an issue by auction, the German 

Debt Management Office (Finanzagentur) is to act as issuance 

agent and be responsible for the placement, with the EFSF as the 

issuer.” 

        To access the EFSF, Member States first need to agree on a 

“macroeconomic adjustment program with the Commission and 

the Euro group, in liaison with the ECB and, depending on the 

circumstances, also the IMF. The Euro group retains its decision-

making responsibility, in particular with regard to the evaluation 

of conditionality and the authorization of disbursements. The 

EFSF was activated on January 25, 2011 with a landmark five-

year bond auction worth €5 billion to raise funds for Ireland and 

was expected to provide an estimated €78  billion worth of aid to 

Portugal.” As for the legality of the above mentioned rescue 

N  
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package, and bearing in mind that financial support measures lie 

outside the scope of the exclusive competences of the EU, it is 

due to examine (1) the interpretation of Art.125 TFEU (the no-

bail out clause), and (2) an understanding of the relationship 

between the no-bail out clause and Art. 122(2) TFEU (the 

financial solidarity clause), which was the legal basis for the 

adoption of the Council Regulation. 

        Gros and Mayer (2010) assume that the proposed EMF 

could be implemented within the framework of enhanced 

cooperation, a concept introduced into European law by the 2001 

Treaty of Nice. In current Union law this enhanced cooperation 

is identified in Art.20 of the Treaty on European Union (TEU) 

and in Art.326 ff. of the Treaty on the Functioning of the EU 

(TFEU). Besides,  according to Art. 326 TFEU enhanced 

cooperation has to comply with the Treaties and Union  law. 

Thus, deviations from the primary law of the Union as laid down 

in the TEU and the TFEU would be illegal.  

        The detailed regulations of Art 119 ff. TFEU concerning the 

EEMU provide for intensified cooperation among a group of 

Member States within the field of monetary policy while 

excluding the other Member States. There would be no room for 

enhanced cooperation within the meaning of Art. 326 ff. TFEU, 

for it would not be permitted to deviate from those provisions of 

primary law. One option could be recourse to Art. 136 TFEU,  

originally introduced by the Lisbon Treaty.  

        The financing mechanism of the EMF suggested by Gros 

and Mayer(2010) ties in with the budgetary discipline as laid 

down in Art.126 TFEU. Paragraph 1 of Art.126 TFEU obliges 

the Member States to avoid excessive government deficits. The 

decisive criterion for a sustainable fiscal policy is compliance 

with the reference values for government debt and budgetary 

deficit. If Member States using the euro currency fail to comply 

with this budgetary discipline, then in accordance with paragraph 

11 of Art. 126 TFEU, the Council can impose sanctions which, in 

the worst case, would be high fines. The EMF shall be financed 

through payments from those States that do not meet the 

reference values. In this respect, the question that arises here is 

whether those further consequences in addition to the sanctions 

of paragraph 11 of Art. 126 TFEU would be legally permissible. 

One argument against this is that paragraph 2 of Art. 126 TFEU 

does permit an exceeding of the reference values in certain cases. 

Details are laid down in Council Regulation 1467/97, which is an 

element of the Stability and Growth Pact. Actually, the sanctions 

of Art.126 TFEU are not tied to the mere exceeding of the 

reference values, but instead to the formal decision proclaiming 

the existence of an excessive deficit. Paragraph 1 of Art.140 

TFEU proceeds in the same way. A Member State can introduce 

the euro only if there is no Council decision proclaiming the 

existence of an excessive deficit . Besides, the enumeration of 

sanctions due to a violation of the budgetary discipline in 

paragraph 11 of Art.126 TFEU is exhaustive. Thus, there may 

not be any justification for penalty payments in addition to the 

fines provided for due to a violation of the budgetary discipline. 

It therefore seems questionable whether Art. 4 of the Council 

Regulation (EC) No. 1084/2006 of 11 July 2006 establishing a 

Cohesion Fund, which allows for the suspension of the financing 

of projects by the Cohesion Fund if the Council has decided that 

an excessive public deficit exists, is compatible with Art. 126 

TFEU. Even more so, Art. 126 TFEU does not permit payment 

obligations in terms of contributions to the EMF. The proposed 

financing mechanism could therefore not be realised without 

Treaty revision. 

        Paragraph 1 of Art.125 TFEU excludes the Union and the 

Member States from liability for the commitments of another 

Member State. This “no bail-out” clause is the key argument in 

the current debate on support for euro area members that 

encounter difficulties. Not only does the provision prohibit the 

assumption of a Member State’s debts, it also rules out EU 

liabilty for such commitments. This means that any measure 

equivalent to liability shall be prohibited.  

        A legal evaluation based only on Art. 125 TFEU would, 

however, be incomplete; one must also consider Art.122 TFEU. 

This provision calls not only for political but also for financial 

solidarity with Member States that are in severe difficulties. 

Paragraph 2 of Art.122 TFEU authorizes the Council to grant 

financial assistance from the Union to a Member State. This 

requires that the Member State in question is currently in, or is 

seriously threatened with, severe difficulties caused by natural 

disasters or exceptional occurrences beyond its control.When a 

Member State loses control over the situation because it can no 

longer help itself, the second requirement of paragraph 2 of Art. 

122 TFEU is met. A third element is that the State has to be 

affected by, or threatened with, severe difficulties in the sense of 

serious damaging effects on the economy. There is definitely no 

doubt about that if there is an immediate threat of national 

bankruptcy. Given this background, it becomes evident that 

paragraph 2 of Art. 122 TFEU forms a far underestimated legal 

basis. On the other hand, Art. 125 TFEU prohibits an assumption 

of the commitments of a Member State. 

        The conflict between Art.125 and Art.122 TFEU cannot be 

solved by ignoring Art.122. If the requirements of both articles 

are met, it is not about suppression but about harmonisation.  

The final version of the Treaty did not clearly decide for one or 

the other option but rather put them alongside each other. If one 

tries to harmonise both provisions, Art. 125 TFEU cannot 

completely preclude financial assistance. An enforceable claim to 

any such support by the Member State in question would 

compromise the exclusion of liability in Art.125 TFEU and must 

thus be rejected. Art. 125 TFEU excludes a bail-out by both the 

Union and the Member States while paragraph 2 of Art. 122 

TFEU applies only to the Union; there is no provision for such an 

exception for the Member States. Thus, one can assume that the 

Contracting Parties wished to give the right to a deviation from 

Art.125 TFEU to the Union only. 

        For Member States outside the euro zone, Art. 143 TFEU 

permits mutual assistance with regard to difficulties in the 

balance of payments. In this context, the Council has based its 

Regulation (EC) No. 332/2002 of 18 February 2002 establishing 

a facility providing medium-term financial assistance for 

Member States’ balances of payments on the “lacuna-filling 

competence“ of Art. 308 EC. It should thus be possible to adopt a 

regulation for the aforementioned operationalisation of financial 

assistance according to paragraph 2 of Art.122 TFEU on the 

basis of the successor provision, Art. 352 TFEU.  

        Besides, financing the Fund via contributions from those 

Member States that exceed the reference values for government 

debt and the budgetary deficit would not be compatible with 

Art.126 TFEU. Any other deviation from the procedures laid 
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down in the TFEU or even expulsion from the Monetary Union 

would also only be feasible by amending the Union Treaties. 

        Amendments of the Treaties-For the reasons explained 

above, certain aspects of the proposal could not be implemented 

under current Union law: 

         [i] The financing mechanism through payments from those 

Member States that do not meet the reference values for 

government debt and for the budgetary deficit would be 

incompatible with Art.126 TFEU; 

         [ii] Guarantees for public debts and payments to the 

creditors of the insolvent State within the orderly insolvency 

proceedings would be incompatible with Art 125 (1) TFEU; 

         [iii]Any other deviation from the procedures established in 

the TFEU (participation of the ECB, voting rights limitations that 

are not provided for) or even expulsion from the Monetary 

Union. 

Therefore, it would be required to amend the Union Treaties. 

The EU treaty provides for three different procedures to amend 

the Treaties: 

         [a] The ordinary revision procedure  which may, inter alia, 

serve either to increase or reduce the competences of the Union 

on a proposal from a government, Parliament or the Commission 

to the Council which submits it to the European Council and 

notifies the national parliaments. After consulting Parliament and 

the Commission, the European Council decides by a simple 

majority in favor of examining the proposed amendments; 

         [b] The simplified revision procedure: this revision 

procedure concerns only provisions of Part III of the TFEU 

relating to the internal policies and action of the Union. The 

European Council, after consulting Parliament and the 

Commission, adopts an amending decision, which must be 

approved by the Member States. The decision may not extend the 

competences of the Union; 

         [c] The so-called bridging amendment: where the TFEU or 

Title V of the EU council may authorize the council to act by 

qualified majority, except in the area of defence. 

        Similarly, where adoption by the Council is provided via a 

special legislative procedure, the European Council may 

authorize adoption via the ordinary legislative procedure. These 

initiatives must act by unanimity after obtaining the consent of 

Parliament given by a majority of its components members. In 

this case, a key question is whether the conferral of additional 

policy areas from the Member States to the Union for the 

establishment of an EMF increases Union competences or not. 

Art. 48 (6) TEU - the simplified revision procedure- would apply 

provided there is no increase in the competences conferred to the 

Union. The ordinary revision procedure – Art. 48 (3) TEU- 

would have to be applied given an increase in the Union 

competences. As a result, “a convention composed of 

representatives of the national Parliaments, of the Heads of State 

or Government of the Member States, of the European 

Parliament and of the Commission would have to be convened. 

However, the European Council could, after obtaining the 

consent of the European Parliament, decide to avoid a convention 

due to the limited extent of the proposed amendments and instead 

convene a conference of representatives of the governments of 

the Member States.”  

 

III. THE ADVANTAGES AND SCOPE OF THE EMF  

        We see two key advantages of EMF: [i] The funding of the 

EMF should give clear incentives for countries to keep their 

fiscal house in order at all times. [ii] The EMF could provide for 

an orderly sovereign bankruptcy procedure that minimises the 

disruption resulting from a default. In addition, the EMF could 

contribute decisively to the transparency of public finances 

because its intervention mechanism in the case of failure would 

penalise all derivatives and other transactions that had not been 

previously registered with a special registry of public debt, which 

the EMF would maintain. The creation of a European Monetary 

Fund should be seen as the best way to protect the interests of the 

(relatively) fiscally strong member countries. Without such an 

institution, a country like Germany would always find itself in a 

‘lose-lose’ situation if a country like Greece is on the brink of 

collapse. If Germany agrees to a rescue package, it puts its public 

finances at risk. If it does not, its financial institutions would bear 

the brunt of the considerable losses that would arise from a 

disorderly failure and the ensuing contagion. Given the weak 

state of the German banking system, this would in the end also 

weaken German public finances. 

        The scope of the EMF is fourfold, namely;[i]The EMF 

provides euro governments with financial means by selling 

Eurobonds in the capital markets. These bonds are guaranteed by 

all euro countries to an unlimited extent. In addition, the EMF 

has full backing by the ECB (if necessary, the ECB buys 

Eurobonds from the EMF). 

         [ii]The EMF stabilizes Eurobond interest rates at a level 

slightly below the level of medium term 

economic growth (in nominal terms). Investors hold the 

Eurobonds at the EMF, they are not tradable but can be 

liquidated at any time. In these two respects, the present proposal 

differs most from Eurobond concepts already put forward. 

         [iii] The EMF helps to restore sound public finances in euro 

countries according to a systemic approach and, hence, in close 

cooperation with the ECB, the European Commission and 

national governments. To this end, the EMF provides funds for 

the euro states according to clear criteria (“conditionality”) which 

are not exclusively restrictive. 

         [iv]The EMF overcomes the split between euro countries 

caused by widening interest rate differentials and strengthens 

thereby the cohesion and credibility of the EMU and of the EU as 

a whole. 

        In “European Mechanism for Financial Stability” (EMFS), 

there are three possible mechanism: 

         [i] International Monetary Fund (IMF) assistance but no 

conditionality 

         [ii] Creation of the “European Monetary Fund” (EMF) 

         [iii] Design of the “European Mechanism for Financial 

Stability”, that could include the EMF 

        The mechanism should refer to an implementation in 2 

stages. During Stage I, any member country could call on the 

funds of the EMF up to the amount it has deposited in the past 

(including interest). The government of the country in question 

could thus issue public debt with a guarantee of the EMF up to 

this amount. In Stage II , any drawing on the guarantee of the 

EMF above this amount would be possible only if the country 

agrees to a tailor-made adjustment plan supervised jointly by the 

Commission and the Euro group. 
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        This proposed mechanism intends to limit the moral hazard 

problem, because only countries that breach the Maastricht 

criteria have to contribute. The proposal of the contribution rates 

would be calculated on the following bases: 

         [a] 1% annually of the stock of ‘excess debt’, which is 

defined as the difference between the actual level of public debt 

(at the end of the previous year) and the Maastricht limit of 60% 

of GDP. For Greece with a debt-to-GDP ratio of 115%, this 

would imply a contribution to the EMF equal to 0.55%. 

         [b] 1% of the excessive deficit, i.e. the amount of the deficit 

for a given year that exceeds the 

 

Maastricht limit of 3% of GDP. 

        Countries with exceptionally strong public finances would 

not need to contribute because they would carry the burden. 

Their backing of the EMF (and the high rating of their bonds in 

the portfolio of the EMF) would be crucial if the EMF were 

called into action. 

        It is  argued that taxing countries under fiscal stress to fund 

the EMF would only aggravate their problems and most of the 

contributions would materialize a long time before solvency 

problems become acute. An illustrative calculation estimates that 

the suggested funding mechanism, the EMF would have been 

able to accumulate 120 billion euro in reserves since the start of 

EMU. A pro argument for the EMF is that the EMF could 

provide for an orderly sovereign Bankruptcy procedure that 

minimizes the disruption resulting from a default. Some 

specialists suggested that such mechanism is only a redistribution 

of funds from a group of prudential country to non-prudential 

one. The technical issue is that the Treaties do not agree such an 

institution. Such mechanism has also to have consistency and 

interdependency with other related elements, as being part of 

financial system . Finally, "EMF per se is not a solution for 

another crisis but could be part of a prevention mechanism, if it 

implements adequate support for reformed policies by Member 

States intending to tackle the structural root of the crisis". It is 

hard to pronounce that the EMF would be implemented in 

reality, because despite pro and cons, the creation of the EMF 

remain, in final, a political decision. 

 

IV. FROM EFSF TO EMF 

        The present EFSF, whose lending capacity is effectively 

limited to about €250 billion, could not even cope with the 

commitments taken by the European Council now. The total 

required from European sources to finance Portugal, Ireland and 

Greece (PIGs) until 2014 would thus amount to approximately 

€420 billion. Today the effective lending capacity of the EFSF is 

merely €250 billion, but it is scheduled to be increased to €440 

billion. This increase has been agreed at the political level, but it 

will be affective only after ratification by all 17 euro area 

parliaments. However, this effective capacity is subject to 

progressive erosion as more countries require support: in the 

EFSF setup, a country ‘steps out’ when it requires financial 

support itself and the contribution keys of the others (the 

remaining guarantors) increase. Moreover, the total amount of 

the guarantee commitment would decrease accordingly (Table 

1).The predicted assistance until 2014 is also shown in Table-2. 

 

Table-1: Progressive erosion of the EU effective lending 

capacity (billions of euro) 

 

Step out sequence EFSF Extended EFSF 

Starting Amount 250 440 

Step out: Greece 243 428 

Step out: Greece and Ireland 238 421 

Step out: Greece ,Ireland and 

Portugal  

232 409 

Source-Gross and Giovannini,2011 

 

 

 

Table-2:Hypothetical European financial assistance predicted until 2014 compared its resources(billion Euro) 

 

Country European financial 

assistance until2014 

Total European 

financial assistance 

until 2014 

Total EU resources: 

EFSF+EFSM 

+bilateral loan 

Total EU resources: 

ExtendedEFSF+EFSM 

+bilateral loan 

Greece 180 418 390 580 

Ireland 110 

Portugal 128 

Source-Gross and Giovannini,2011 

 

        The European Council of July 21st opened the way for the 

EFSF to buy bonds in the secondary market; until now, the EFSF 

could merely, on an exceptional basis, intervene in the primary 

market in the context of a programme with strict conditionality. 

This is highly desirable given the current state of uncertainty in 

the markets, but it would remain meaningless without an increase 

in the lending capacity of the EFSF. In fact, after providing full 

financing until 2014 for the PIGs, an extended EFSF would have 

practically no resources left given that its lending capacity would 

be about €409 billion, not much more than the €370 million 

involved for the PIGs (counting also the first €80 billion for 

Greece). Just to have a yardstick, the results of the latest stress 

tests showed a sovereign direct long exposure of €150 billion of 

the banks analysed, so the available amount would only cover 

25% of the exposure. Thus, the new powers will be dramatically 

limited not only by the natural political problem in reaching a 

consensus, but also by insufficient available resources.(Table-3) 

 

Table-3:European bank exposure towards peripheral 

countries(only banks included in the 2011 stress test) 

 

Country Sovereign 

direct long 

exposure 

Sovereign 

direct long 

exposure minus 

loans and 

Net direct 

positions 
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advances 

Greece 90.1 79.0 82.7 

Ireland 19.3 16.5 15.8 

Portugal 40.2 32.8 37.6 

Total PIGS 149.6 128.3 136.1 

Source-EBA,2011 

 

        The total amount needed from European sources for a full, 

longer-term “bail out” of the entire periphery 

(Portugal,Ireland,Greece and Spain – or PIGS) would thus be 

more than €2 trillion, or more than 20 percent of the euro zone’s 

GDP (Table 4). For purposes of comparison, consider that the 

total EU-27 national contribution to the EU 2011 budget amounts 

to €108 billion, the ECB total assets to €1.9 thousand billion and 

its paid up capital to € 5 trillion.  

 

Table-4:Scenarios for hypothetical full bail-out of the entire 

euro zone periphery(billions of euro) 

 

 Total 

European 

contribution 

Extended 

resources 

Total 

EFSFwithout 

IMF 

[1]Greece 80 30  

[2]Ireland 40 23  

[3]Portugal 52 26  

[4]Greece financing 

until 2014 

71 33  

Total[1]-[4] 243 112  

[5]Ireland financing 

until2014 

70 -  

[6]Portugal:financing 

until 2014 

76 -  

Total[1]-[6] 389 112  

[7]Spain:long term 

financing plan 

325 162 487 

[8]Italy:long term 

financing plan 

447 238 715 

Total[1]-[8] 1190 913 1590 

[9]Spain:long term 

financing plan 

485 - 485 

[10]Italy:long term 

financing plan 

715 - 715 

Total[1]-[10] 2390 913 2790 

As % of Eurozone 

GDP 

24  28 

As % of peripheral 

Eurozone public debt 

76  89 

As % of Eurozone 

bank assets 

7  9 

Source-Gross and Giovannini,2011 

 

        In particular, the euro zone rescue fund, the European 

Financial Stability Fund (EFSF), simply does not, and will not, 

have enough funds to undertake the massive bond purchases 

required to stabilize markets. It was sized to provide emergency 

financial support only to small peripheral countries such as 

Greece, Ireland and Portugal. Moreover, the structure of the 

EFSF makes it vulnerable to a domino effect. 

         [i] The rules of the EFSF imply that a country that 

encounters financial difficulties and asks for support from the 

EFSF can “step out”, i.e., no longer provide guarantees for any 

further debt issuance by the EFSF ( Art. 2(7) of the EFSF 

Framework Agreement). 

         [ii] Even if it is not explicitly regulated, it can be expected 

that a country facing high borrowing costs (as in the case of Italy 

and Spain if rates stay at crisis level) will step out as guarantor 

and only the core Eurozone members would remain to back the 

EFSF. 

 

Table-5: Increasing weights of Germany and France (%) 

 

Step out sequence Germany France 

Starting point 27.1 20.4 

Step out: Greece 27.9 21.0 

Step out: Greece and Ireland 28.4 21.3 

Step out: Greece, Ireland and 

Portugal 

29.1 21.9 

Step out: Greece, Ireland, Portugal 

and Spain 

33.4 25.1 

Step out: Greece, Ireland, Portugal, 

Spain and Italy 

42.9 32.2 

Source-Gross and Giovannini, 2011 

 

Table-6: Progressive erosion of the EU effective lending 

capacity(billions of euro) 

 

Step out sequence EFSF Extended 

EFSF 

Starting point 250 440 

Step out: Greece 243 428 

Step out: Greece and Ireland 238 421 

Step out: Greece, Ireland and 

Portugal 

232 409 

Step out: Greece, Ireland, Portugal 

and Spain 

203 357 

Step out: Greece, Ireland, Portugal, 

Spain and Italy 

158 278 

Source-Gross and Giovannini, 2011 

 

        This implies that a larger EFSF is not the solution; if 

anything it could accelerate the fall of the dominoes. The 

position of the French government – that the EFSF should be 

increased – does not make sense even from an insular French 

point of view because financial markets have understood this risk 

and are driving up borrowing costs for France – the core country 

most in danger of losing its AAA rating. (Table-7)At the moment 

France provides 22 % of EFSF’s total guarantees, around €90 

billion, destined to become €158 billion after the ratification of 

the extended EFSF. But if France loses its triple-A status and 

then has to “step out” of the EFSF, only Germany (and some of 

its smaller neighbours) would be left to carry the whole burden. 

This would not only be politically unacceptable but also 

economically impossible – the Italian government debt alone is 

equivalent to the entire GDP of Germany. 
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Table-7: Actual ratings of Eurozone members (August 2011) 

 

 
 

        Thus, a two-pillar structure to finance the embryo of a 

European Monetary Fund as it exists in the form of the EFSF 

today was proposed. The rescue operations which involve at least 

the danger of insolvency are financed via a fiscal instrument, 

whereas pure liquidity support in the form of secondary market 

bond purchases to secure financial stability is financed by 

rediscounting secondary market operations at the ECB. In short: 

         [a] Department 1: it would manage and fund adjustment 

programmes and, in case adjustment is impossible without debt 

reduction, facilitate orderly debt restructuring along the lines of 

the Brady Plan. Adjustment funding and help for debt 

restructuring would be backed fully by the support from member 

states and from VAT bonds. 

         [b] Department 2: the financial stability department would 

counter liquidity logjams in euro area sovereign bond markets 

that jeopardise financial stability by intervening in secondary 

markets. For secondary market purchases it could access the 

ECB’s refinance window, provided the ECB and the ESRB agree 

that this is needed to avert systemic risk. 

 

Department 1: VAT euro bonds instead of euro bonds? 

        There is an alternative to the actual system of bilateral 

limited guarantees. The EFSF could finance its rescue operations 

(only those where there is at least a remote danger of insolvency) 

by issuing bonds which are backed jointly and severally by the 

VAT revenues of all euro area member countries. The EFSF 

should be able to call up rather large resources this way given 

that in the euro area total VAT revenues amount to about €700 

billion annually (about 7 % of GDP), is already shown in CESifo 

DICE Report 3/2011 . 

        VAT bonds would be different from euro bonds in two 

important aspects: 

         [i]These bonds would not be backed by the full faith of all 

member states, but only their VAT revenues, which limits the 

risk for the fiscally stronger member countries. 

         [ii]No member country could ever be asked to pay more 

than its current VAT revenues for the service of the VAT bonds 

issued by the EFSF. This also limits the risk, especially for 

smaller member countries which might otherwise be liable for a 

large batch of euro bonds if the larger member countries were to 

refuse to pay up. 

        Moreover, VAT revenues, which at present are all national, 

could (and should) at the same time also be used to secure debt 

service by programme country to the EFSF. Countries under an 

EFSF/ESM programme would have to submit their local VAT to 

EU control, with a certain, pre- specified part of the revenues no 

longer accruing to the national treasury, but going directly to the 

EFSF (or future ESM) until the loans have been fully repaid. 

        For example, in the case of Greece, VAT revenues amount 

to 6.5% of GDP, or about €13 billion annually which is greater 

than the total paid by the Greek government on its debt. Even 

with only one half of this sum Greece could guarantee the 

interest payments on more than €100 billion in loans. Of course 

the debtor country would have to agree that any change in VAT 

rates or the definition of the base be subject to a veto by the 

EFSF/ESM. 

        The VAT bonds would thus be essentially some variant of 

covered bonds which limits the risk to the creditor countries. 

Given that for all countries VAT revenues are larger than interest 

on debt, the value of the collateral should be enough to provide 

creditors with a very high degree of security, thus justifying a 

rather low interest rate. For the euro area as a whole, VAT 

revenues amount to over 6 % of GDP whereas interest payments 

on government bonds are less than 3% of GDP. It is clear that 

VAT bonds cannot solve all problems. In particular the de facto 

seniority of VAT bonds would of course lower the value of the 

remaining government bonds, which are guaranteed only by the 

“general obligation” of the government. However, as the recent 

case of Finland’s demand for collateral from Greece shows there 

is anyway a tendency by the creditor countries to seek out some 

security for their lending to potentially insolvent countries. 

        In sum, using VAT revenues as a way both to underpin 

“euro rescue bonds” and repayment by debtor countries would 

thus have a number of advantages: 

         [i] It would limit the risk for the fiscally virtuous countries 

as argued above. Given that the maximum at stake is VAT 

revenues. 

         [ii] The base for VAT has already been to a large extent 

harmonised and the tax rates which are fixed by member 

countries are subject to a corridor ensuring in practice a fair 

amount of harmonization of VAT revenues (around 6–7 % of 

GDP). 

         [iii]VAT taxes only consumption. A country with a debt 

problem needs in the first instance to increase exports, which are 

not subject to VAT. Export led growth would thus not lead to 

higher debt service. Only once domestic consumption starts to 

grow again would debt service increase. 

         [iv]VAT revenues could be “unionised” for programme 

countries, providing a further guarantee for the creditors. 
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Table-8:Private consumption and VAT (% of GDP and tax 

rates) 

 

 
 

        The introduction of VAT bonds should, of course, be 

complemented by strengthening even further VAT base 

harmonisation. But this is already on the official agenda. Euro 

area countries would also have to satisfy certain general rules on 

their VAT rates and the VAT base relative to consumption to 

ensure that no country can escape its obligations by either 

arbitrarily lowering VAT rates or increasing the array of goods 

and services subject to lower or zero VAT. Table 8 shows that 

Spain, for example, stands out as collecting an unusually small 

amount of VAT revenues. VAT bonds, which would extend the 

covered bond concept to public debt, concentrate on the one area 

of taxation which is already largely harmonised and with limited 

risks for the creditor countries. 

        Department 2: face liquidity problems-The second 

department – we will call it the financial stability department – 

would counter liquidity logjams in euro area sovereign bond 

markets by intervening in secondary markets (Table- 9 for 

European bank exposures to potentially risky government debt). 

The European Council of 21 July 2011 opened the way for the 

EFSF to buy bonds in the secondary market. So far it has been 

envisaged that the EFSF could merely, as an exception, intervene 

in the primary market in the context of a programme with strict 

conditionality. The new instrument is highly desirable given the 

current state of uncertainty in the markets, but it would remain 

meaningless without an increase in the lending capacity of the 

EFSF. In fact, after providing full financing until 2014 for the 

PIGs, an extended EFSF would have practically no resources 

left, given that its lending capacity would be about € 409 billion, 

not much more than the  €390 required for the PIIGs. 

        Smaller secondary market intervention in case of limited 

liquidity gaps could be funded with EFSF’s resources. However, 

in case of a big liquidity crunch, the EFSF could access ECB 

facilities by borrowing against the government bonds it is 

purchasing as collateral. Assuming that the ECB insists on the 

top quality of the assets it takes for collateral – as, for instance, 

assured by a high rating – it would ensure that it only lends in 

case of a liquidity crunch and not when a country suffers 

insolvency. The decision to intervene to buy national government 

bonds in order to protect financial stability would be taken by the 

EMF, based on expert assessments and under the supervision of 

the finance ministers in conjunction with the ECB and the 

European Systemic Risk Board. Hence, the ECB, whose task is 

not to determine fiscal policy in specific countries, would again 

be able to look after price and financial stability for the euro area 

as a whole. Moreover, credit risk would fall on the EFSF’s 

balance sheet. 

        The proposal is institutionally far superior to the present 

arrangement, where the ECB uses its SMP to pressure the Italian 

government into reforms and fiscal adjustment. There is no 

representation of the European tax payers on the Governing 

Council of the ECB, which might have a tendency to be overly 

concerned about instability in financial markets and have too 

little regard for the interests of taxpayers. The ECB would still be 

able to control liquidity developments for the entire euro area 

because once financial markets have returned to normal it could 

simply stop its policy of full allotment. At this point any 

refinancing by the EFSF would simply crowd out financing to 

other banks and thus not increase area-wide liquidity. 

        Backstopping the EFSF via the ECB – i.e., creating an EMF 

– would have the advantage over the current situation in that it 

leaves the management of public debt problems in the hands of 

the finance ministries and provides them with the liquidity 

backstop that is needed when there is a generalized breakdown of 

confidence. 

        In a crisis of confidence the fundamental problem of banks 

and governments is always one of liquidity. This is exactly when 

a lender of last resort is most needed. 

 

Table-9: European bank exposure towards peripheral 

countries 

(only banks included in 2011 stress test) 

 
 

V. CONCLUDING REMARKS 

        The basic idea behind an EMF appears worth considering at 

first glance. This institutional innovation is intended to fill the 

above-mentioned gap in EMU’s governance framework, because 

it would be able to deal with impending sovereign defaults by 

providing support packages, while at the same time imposing 

reform conditions in order to correct fiscal imbalances. However, 

for several reasons this approach does not appear commendable. 
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First and foremost, the EMF would face the same problems of 

time-inconsistency of its conditionality that would generate the 

same lack of credibility as the instruments analysed above. Once 

again EMU countries would – probably in vain – try to enforce 

strict reform conditions in the face of foreseeable strong protests 

against the EMF and against fiscally austere EMU countries. 

Moreover, it is unlikely that from the outset reform conditions 

will be sufficiently strict, as other countries which could come 

under the auspices of the EMF would be represented on the 

board of the EMF. Taken together, both arguments suggest that 

the EMF might not be sufficiently strong to enforce the required 

fiscal discipline which its proponents (and the German 

government) intend it to do. Thus, with the availability of a 

rescue fund which lacks credible enforcement tools, the problem 

of moral hazard might become even more severe than without an 

EMF. The EMF might even turn into a threat for European 

integration. 

        Fiscally sound northern European countries –particularly 

Germany – would fear being indirectly forced to bail out fiscally 

profligate EMU countries. At first glance, this fear seems to be 

mitigated by the fact that the EMF should be partly financed by 

countries with excess debts and deficits. But northern European 

countries would have to participate in the initial funding and 

would eventually be liable for the loans which the EMF most 

likely would have to take out in large amounts in order to obtain 

sufficient resources for crisis resolutions. 

        Thus, because northern European countries would feel 

exploited, voters in these parts of the euro zone might turn 

against EMU. In the end, it is imaginable that northern European 

countries could even leave the euro zone – in order to form a new 

currency union. 

        In addition, there are severe legal and technical obstacles 

which speak against the creation of an EMF. Most likely, the 

EMF would violate the no-bailout clause, so that a revision of the 

EU Treaty would be required – which could easily take several 

years to materialise. Moreover, it appears excessively costly to 

build up a competing – and thus possibly redundant – institution 

to the IMF, because a costly new bureaucracy and immense 

finances would be needed. The EMF would not be redundant if – 

and this leads to a very reasonable aspect of the proposal by Gros 

and Mayer – the suggested mechanism for an orderly sovereign 

default was implemented. In order to avoid severe disruptions in 

financial markets, the EMF would buy Greek government bonds 

at a discount. This would limit losses for the debt holders and 

probably save most European banks from sliding into another 

crisis. At the same time the moral hazard on the side of the 

creditors would be limited, as they would be prevented from 

pocketing high interest payments on Greek treasuries without 

facing a real default risk because they expected a generous 

financial rescue package by EMU countries. 

        However, the financial means required to buy a large 

amount of Greek government debt (which amounts to around 

€300 billion in total) are immense. The funding of the EMF 

would have to be even larger, if additional and potentially also 

larger countries like Spain or Italy were to be rescued. Thus, 

while the idea of an orderly default procedure is well worth 

pondering, it appears highly questionable that an EMF could 

shoulder this task. A better alternative would be to introduce 

such a mechanism in the IMF. 
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Ethno-botanical Important Plants in the parts of Shivalik 

Hills of Kangra district, Himachal Pradesh 

Deepak Upadhyay 

 

 
    Abstract- The Present study has been conducted in the 

surrounding villages of the Shivalik hills of Kangra district of  

Himachal Pradesh State to document some commonly found 

ethno-botanical plants and their uses in this area. An ethno-

botanical survey was undertaken in this region. A number of 

plants were collected from the study area. Local knowledgeable 

people of the area were contacted for the local names and 

different uses of plants growing there. These plants cure a 

number of diseases and discomforts is being used extensively by 

the local people. 

 

    Index Terms- Ethno-botany, Himachal Pradesh, Kangra 

district 

 

I. INTRODUCTION 

ndia is the one of the biodiversity rich country in the world. 

There are 4 global biodiversity hot spots namely Eastern 

Himalayas, Sundaland, Indo-Burma and Western Ghats and 

Srilanka (Anonymous, 2009) which are treasure of medicinal and 

economically important plants. We human beings are mainly 

responsible for the loss of biodiversity. The diverse natural 

habitats all over the Himalayan Region are rich repositories of 

plant diversity that are used for a variety of purposes i.e., food, 

fiber, fodder, medicine, spices, dyes, making agriculture 

implements etc. A large number of plants from the 

wild/cultivated are widely used in traditional systems of 

medicine and a few of them having trade values. Most of the 

total flowering plants are reported to be of medicinal importance 

and a large number of them are used in Ayurveda, Homeopathy 

and Unani systems of medicine. In the Indian Himalayan Region 

the use of medicinal plants is still a tradition continued by local 

people or ethnic communities. Even today still traditional health 

care practices hold much potential or most of the people depend 

upon local flora.   

 

    Many studies have been carried out on the use of the 

economical and medicinal plants in the Himachal Pradesh State 

(Ahluwalia et al., 1852; Chauhan et al., 1999; Uniyal & 

Chauhan, 1971). But, such kinds of studies have not been 

attempted in this area. Knowledge related to medicinal 

importance of the vegetation is with the local elderly people 

especially vaidhs, hakims so it is restricted to them, this 

knowledge could be utilized for the mass benefit of the society. 

Therefore, and attempt should be made in conservation of these 

important species for coming future generation.  

      

II. MATERIALS AND METHOD 

    The present study is based on the ethno-botanical surveys 

conducted in surrounding villages found on Shivalik hills of 

Kangra district i.e., Dhameta, Ghaith, Kangreni, near Barot and 

other villages  also  in the month of May, 2012 (Fig.1). The 

elderly knowledgeable persons including village Head from each 

village were interviewed and information was gathered about 

local names, indigenous uses and traditional practices of the 

species Some plants were identified on the field with the help of 

local expert villagers and their fresh samples of the species were 

collected and brought to the Institute for final identification with 

the help of literature and local flora available. The acquired 

information about the medicinal plants and their uses was 

crosschecked with the available literature (Chowdhery & 

Wadhwa, 1984; Singh  & Rawat, 2000; Chauhan et al., 1999 and 

Chauhan et al., 1988).  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Study area 

III. RESULT AND DISCUSSION  

    The data collected are arranged in alphabetical order and given 

as scientific name, local name, family name, part used and uses. 

(Table 1). The present study was conducted to evaluate ethno-

botanical important plants from Kangra district, Himachal 

Pradesh and to collect information regarding medicinal and 

economic uses by local people. The Shivalik hills of Himachal 

Pradesh have variety of rich flora having different medicinal and 

economic uses which can be boon for the present and future 

generation if conserved properly.  

 

 

 

 

 

I 

 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      51 

ISSN 2250-3153  

www.ijsrp.org 

Table-1 LIST OF SOME ETHNO-BOTANICAL PLANTS FOUND IN KANGRA DISTRICT, HIMACHAL PRADESH 

 

Scientific Name Local Name Family Part Used Uses 
Abrus precatorius L. Ratti Fabaceae Root Diuretic and anti-

tumorous. 

Achyranthes aspera L. Chirchita Amaranthaceae Whole plant Decoction of herb is 

used as diuretic, seeds 

are used in treating 

hydrophobia and 

snake bite. 

Aegle marmelos (L.) 

Corr. Serr. 

Bel Rutaceae Fruit Unripe fruit is 

astringent, digestive 

and stomachic, used 

for diarrhea and 

dysentery. 

Azadirachta indica A. 

Juss. 

Neem Meliaceae Whole plant Fruits, seeds, bark 

have antiseptic, 

antimicrobial 

property. Used in 

treatment of fever, 

diarrhea and skin 

diseases. 

Barleria cristata L. Raktajhinti Acanthaceae Root and leaves Leaves and root used 

for coughs and 

inflammations. 

Bauhinia variegata L. Karal, kachnar Fabaceae Root and leaves Source of fodder. Root 

carminative decoction 

prevents obesity. 

Bombax ceiba L. Semal Malvaceae Bark, Root, flowers 

and fruits 

Bark demulcent, tonic, 

emetic and styptic. 

Cannabis sativa L. Bhang, ganja Cannabaceae Whole plant Source of hemp fiber 

and also of narcotics 

Bhang, Ganja and 

charas. 

Cassia fistula L. Amaltas Fabaceae Root and Bark Used as emetic, 

febrifuge, laxative. It 

is useful, leprosy, 

constipation, fever and 

heart disease. 

Cassia tora L. Panwar Fabaceae Whole plant Leaves purgative used 

in ringworm and other 

skin diseases. 

Cynodon dactylon (L.) 

Pers. 

Durva Poaceae Whole plant Used in dysentery, 

dropsy, haemorrhage 

and scabies. 

Euphorbia hirta L. Dudhi Euphorbiaceae Whole plant Used in cough, asthma 

and digestive 

problems. 

Ficus benghalensis L. Bargad Moraceae Fruits, leaves Fruits are eaten at the 

times of scarcity. 

Leaves lopped for 

fodder. Latex applied 

in rheumatism and 

lumbago. 

Ficus glomerata 

Roxb. 

 

Gular Moraceae Root Root used in diarrhea 

and diabetes. 
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Scientific Name Local Name Family Part Used Uses 
Ocimum sanctum L. Tulsi Labiateae Whole plant Leave oil have 

antibacterial and 

insecticidal properties. 

Lantana camara L.   Bara phulno Verbenaceae Root and stem Used as an antidote 

for snakebite and for 

making basket 

Morus alba L. 

 

Toot Moraceae Leaves and fruits Fruits eaten, 

refrigerant, in sore 

throat, and skin 

infections. Leaves 

helpful in lowering 

blood pressure. 

Mallotus philippensis 

(Lam.) Muell.-Arg. 

Kamal Euphorbiaceae Fruits Anthelmintic and dye 

is extracted. 

Melia azedarach L. Drek Meliaceae Leaves and Bark Insect repellant, 

anthelmintic, diuretic, 

emmenagogue, yields 

gum. 

Murraya koenigi (L.) 

Spreng. 

Ghandhela Rutaceae Bark, root and leaves Bark and roots are 

used as stimulants. 

Leaves used for 

diarrhea and dysentery 

and for curries. 

Pinus roxburghii Sarg. Chir Pinaceae Wood, leaves Expectorant used in 

chronic bronchitis and 

recommended for 

gangerene of lungs. 

Used as a fuel wood. 

Syzygium cumini (L.) 

Skeel. 

 

Jamun Myrtaceae Leaves and fruits Ripe fruits edible, 

used for spirituous 

liquor. Fruits also used 

for making preserves, 

jams, squashes, and 

jellies. 

Terminalia arjuna 

(Roxb. ex DC.) Wight. 

& Arn. 

Arjun Combretaceae Bark, fruits and leaves Bark used for tanning. 

It is styptic, tonic, 

febrifuge and 

antidysenteric. Fruits 

tonic and deobstruent. 

Juice of leaves used in 

earache. 

 

Terminalia bellirica 

(Gaertn.) Roxb. 

Bahera Combretaceae Fruits Astringent, bitter, 

laxative and area used 

in piles, diarrhea. 

Terminalia chebula 

(Gaertn.) Retz. 

 

Harad Combretaceae Fruits Fruits laxative, 

stomachic, tonic and 

alterative. Bark 

diuretic and cardio 

tonic. Kernels yield 

fatty oil. Tree yields a 

gum. 
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IV. SOME PICTURES OF MEDICINAL PLANTS FOUND IN KANGRA DISTRICT, HIMACHAL PRADESH. 

 

Mallotus philippensis (Lam.) Muell.-Arg.           

 

             Ficus glomerata Roxb. 

V. CONCLUSION 

 Now a day’s information regarding traditional use of 

plants is declining day by day due to lack of information transfer 

from old generation to new generation. So there is urgent need of 

attention in this regard that whatever is known about the medicinal 

and economic importance of local plants should be conserved. 

 

 

 

 

                           Pinus roxburghii Sarg. 
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     Abstract- This paper presents the design of the technique using fuzzy inference system for contrast enhancement. It has three main 

stages, namely, image fuzzification, modification of member ship function values, and defuzzification.  Fuzzy image enhancement is 

based on gray level mapping into membership function. The aim  is  to  generate  an image of  higher  contrast than the original  image  

by  giving a  larger  weight  to the  gray levels  that are  closer  to the  mean gray level of the image than that are farther from the 

mean. In the fuzzy framework of image enhancement and smoothing, two contributions merit an elaboration. The first one deals with 

‘IF..THEN..ELSE’ fuzzy rules for image enhancement. Here, a set of neighborhood pixels forms the antecedent part of the rule and 

the pixel to be enhanced is changed by the consequent part of the rule. These fuzzy rules give directives much similar to humane-like 

reasoning. The second one proposes a rule based filtering in which different filter classes are devised on the basis of compatibility 

with the neighborhood. Fuzzy Image Enhancement treats image as fuzzy set and operates on those sets. 

    Index Terms- Defuzzification, Fuzzification, Fuzzy Inference engine, Membership function. 

I. INTRODUCTION 

he fuzzy systems are knowledge based systems and their performance can be optimized by an adaptive learning. Fuzzy Technique 

mainly contains three steps 1) Image   Fuzzification 2) Enhancing Intensity component 3) Image Defuzzification.                                                                                              

 The  fuzzification  and  defuzzification  steps  are  due  to  the  fact  that  we  do  not  possess fuzzy  hardware. Therefore, the coding 

of image data (fuzzification) and decoding of the results  (defuzzification)   are  steps  that  make  possible  to  process  images  with  

fuzzy techniques. The main power of fuzzy image processing is in the middle step (membership modification)Fuzzy systems are made 

of a knowledge base and reasoning mechanism called fuzzy inference system. A fuzzy inference system (FIS) consists of four 

functional blocks as shown in Figure. 

 
                            Figure1: Fuzzy Inference System 

The step by step methodology to be followed for image   enhancement: 

Step1: Morphological Processing 

Step 2: Conversion of image data into fuzzy domain data 

Step 3: Membership Modifications 

Step 4: Defuzzification 

Step 5: Displaying the enhanced image 

II. DESIGN AND IMPEMENTATION 

 Passing parameter to the FIS. The process of fuzzy inference involves membership functions, logical operations 

and if then rules. 

 Building ( Mamdani type) system with fuzzy logic toolbox software. 

Fuzzy Inference System Tools for Image                                                Enhancement: We can use five GUI tools for building, 

editing and observing fuzzy inference systems. 

1 .fuzzy inference system editor 

2 .Membership function editor 

3. Rule editor 

T 
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4 .Rule viewer 

5. Surface viewer  

1. Fuzzy Inference System Editor 

 
Figure 2.1: FIS editor window 

• The FIS editor displays the general information about a fuzzy inference system. 

• In the diagram shows the names of each input variable on the left,and those of each output variable on the right. 

• Input variable is Gray Level Image and output variable is Enhanced Image. 

2 .The membership function editor 

 
Figure 2.2: Input membership function editor window 

 
Figure 2.3: output membership function editor window 

• The membership function editor is the tool that lets        you display and edits all of the membership functions associated with 

all of the input and output variables for the entire fuzzy inference system. 

• Input Membership functions are DARK, BETWEEN DARK AND BRIGHT, BRIGHT. 

• Output Membership functions are DARKER, IMPROVE BRIGHTNESS, BRIGHTER. 
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3. The Rule Editor 

 
Figure 2.4: Rule editor window 

 

• The Rule Editor allows us to construct the rule statements automatically by selecting one item in each input variable box, one 

item in each output box and one connection item. 

• Here the Fuzzy Rules are: 

If gray level image is (one input membership function)       then enhanced image is(one output membership function).  

 

 
Figure 2.5: Rule viewer window 

• The Rule viewer displays a road map of the whole fuzzy inference system.  

5. The Surface Viewer 

 
Figure 2.6: Surface viewer window 

• The Surface Viewer presents a two dimensional curve that represent the mapping from gray level image to enhanced image. 

III. ALGORlTHM 

1. Convert the image data into fuzzy domain data 

2. Membership modification 
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3. Defuzzification 

1. Pseudo code to convert image data into fuzzy domain data : 

For X=0: M 

For Y=0: N 

If gray value between zero and min 

Then f data=0; 

Else if gray value between min and mid 

 Then f data= (1/ (mid-min)*min+ 1/ (mid-min))*data; 

 If gray value between mid and max 

 Then f data = (1 / (max-mid)*mid+ 1/ (max-mid))*data; 

 If gray level between max and 255 

 Then f data=1;  

2. Membership Modification : 

    For X=0: M 

    For Y=0: N 

    A) If gray value between zero and min 

    Then f data=0; 

    B) If gray value between min and mid 

    i) If f data between 0 and 0.5 

    Then f data=2*(f data) ^2 

    ii) Else if f data between 0.5 and 1 

    Then f data=1-2*(1-f data) ^2 

    C) If gray value between mid and max 

    i) If f data between 0 and 0.5 

    Then f data=2*(f data) ^2 

   ii) Else if f data between 0.5 and 1 

      Then f data=1-2*(1-f data) ^ 2 

   iii) If gray value between max and 255 

        Then f data=1 

3. Defuzzification  : 

For X=0: M 

For Y=0: N 

A) If gray value between zero and min 

Then enhanced data=gray value 

B) If gray value between min and mid 

Then enhanced data= (mid-min)*f data +min 

 If gray value between mid and max 

Then enhanced data= (max-mid)*f data +mid 

 

IV. CONCLUSION 

The proposed technique use fuzzy if-then rules are a sophisticated bridge between human knowledge on the one side and the 

numerical framework of the computers on the other side, simple and easy to understand .The proposed technique is able to overcome 

the drawbacks of spatial domain methods like thrsholding and frequency domain methods like Gaussian low pass filters. 
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  Abstract: In this paper, fuzzy based switching median filtering technique is proposed for enhancing highly corrupted digital images. 

This filter is obtained in two steps; in first step fuzzy decision rule is applied to detect the impulse noise on input image (noisy image). 

In second step, noisy pixels are removed using decision based filters. The performance of the proposed filter is compared with other 

existing filters and shown to be more effective in terms of eliminating impulse noise and preserving edges and fine details of digital 

images.   

 

    Index Terms- Fuzzy logic, Impulse Noise, Membership function and Nonlinear Filter 

 

I. INTRODUCTION 

emoval of noise is one of the challengeable tasks in image processing. Commonly, linear techniques are used because linear 

filters are easy to implement and design. Further, they are optimal among the class of all filtering operations when the noise is 

additive and Gaussian [1-3]. However, if the images are contaminated by impulse noise, these assumptions are not satisfied. Thus the 

linear filters deteriorate severely. To address these issues, a large number of nonlinear methods had been investigated [4, 5]. The most 

popular nonlinear filter is the median filter; it is computationally efficient and has proved extremely successful for removing noise of 

impulsive nature. Unfortunately, it suffers from the fact that the signal details become blurred.  

To overcome these problems, Existing switching-based median filters had been investigated [6-16]. However these are commonly 

found to be non-adaptive to noise density variations and prone to misclassifying pixel characteristics at high noise density 

interference. To overcome these, it is investigated to study and examine new decision based filtering schemes [17-25]. The decision 

based filtering procedure consists of the following two steps: (i) an impulse detector that classifies the input pixels as either corrupted 

pixels or uncorrupted pixels, (ii) a noise removal filter that aims to restore those pixels that are classified as corrupted pixels. These 

techniques aim to achieve optimal performance over the entire image. A good noise filter is required to satisfy two criteria, namely, 

suppressing the noise and preserving the useful information in the signal.  

Fuzzy switching median filters have been investigated to satisfy the above mentioned criteria [26-30]. In many image-processing 

applications, expert knowledge is used to overcome the difficulties (e.g. object recognition, scene analysis). Fuzzy set theory and 

fuzzy logic offer powerful tools to represent and process human knowledge in the form of fuzzy if-then rules. On the other side, many 

difficulties in image processing arise because the data/tasks/results are uncertain. This uncertainty, however, is not always due to the 

randomness but to the ambiguity and vagueness. Beside randomness which can be managed by probability theory can distinguish 

between three other kinds of imperfection in the image. 

Fuzzy filters eliminate impulse noise satisfactorily. Even though, these are commonly found to be non-adaptive to noise density 

variations and prone to misclassifying pixel characteristics. In order to address the above mentioned issues, a new fuzzy switching 

filter is proposed. In this paper, gradient vector is determined between noisy image and two decisions based nonlinear filters 

separately for impulse detection. In addition to this, fuzzy gradient is  calculated.  Impulse detection is obtained using fuzzy IF-THEN 

rule and detected impulse noise is eliminated using two decision based filters. The proposed filter exhibit superior performance in 

terms of impulse noise detection and reduction than the other existing filtering techniques. The newly proposed fuzzy switching filter 

is a powerful tool for knowledge representation and processing and it can manage the vagueness and ambiguity efficiently. 

In this paper, noise model and two special of decision based filters are explained for clarity of work and then the proposed filter is 

explained. In section2, noise model is described. Section 3, described the image denoising. In section 4, proposed filtering algorithm is 

discussed. Section 5 discusses the experimental results. Conclusion is drawn in section 6. 

 

II. NOISE MODEL 

     Fundamentally, there are three standard noise models, which model the types of noise encountered in most images; they are 

additive noise, multiplicative noise and impulse noise. Digital image are often corrupted by salt and pepper noise (or impulse noise). 

Impulse noise is considered for proposed work. For images corrupted by salt-and-pepper noise (respectively fixed-valued noise), the 

noisy pixels can take only the maximum and the minimum values (respectively any random value) in the dynamic range. In other 

words, an image containing salt-and-pepper noise will have dark pixels in bright region and bright pixels in dark regions. A digital 

R 
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image function is given by f(i,j) where (i,j) is spatial coordinate and f is intensity at point(i,j). let  f(i,j) be the original image, a(i,j) be 

the noise image version and ƞ be the noise function, which returns random values coming from an arbitrary distribution. Then the 

additive noise is given by the equation (1) 

                           ( , ) ( , ) ( , )a i j f i j i j                          (1.1) 

Impulse noise is caused by malfunctioning pixels in camera sensors, dead pixels, faulty memory locations in hardware, erroneous 

transmission in a channel, analog to digital converter, malfunctioning CCD elements (i.e. hot and dead pixels) and flecks of dust inside 

the camera most commonly cause the considered kind of noise etc. It also creeps into the images because of bit errors in transmission, 

faulty memory locations and erroneous  

switching during quick transients. Two common types of impulse noise are the salt and pepper noise and the random valued noise.  

The proposed filter first detects the Salt and pepper noise present in digital images in very efficient manner and then removes it. As the 

impulse noise is additive in nature, noise present in a region does not depend upon the intensities of pixels in that region. Image 

corrupted with impulse noise contain pixels affected by some probability. The intensity of grayscale pixel   is stored as an 8-bit integer 

giving 256 possible different shades of gray going from black to white, which can be represented as a [0,L-1] (L is 255) integer 

interval. In this paper the impulse noise is considered. In case of images corrupted by this kind of salt and pepper noise, intensity of 

the pixel Aij at location (i,j) is described by the probability density function given by the following equation (2) 

                        ( ) 1

ija

ij ij ij

ijb

p for A a

f A p for A Y

p for A b

 


  




               (1.2) 

where a is the minimum intensity (dark dot); b is the maximum intensity (light dot); pa is the probability of intensity (a) generation; pb 

is the probability of intensity (b) generation; p is the noise density, and Yij is the intensity of the pixel at location (i,j ) in the 

uncorrupted image. If either pa or pb is zero the impulse noise is called unipolar noise. If neither probability is zero and especially if 

they are equal, impulse noise is called bipolar noise or salt-and-pepper noise. 

III. IMAGE DENOISING 

In this section, two special classes of decision based filtering techniques are described. Nonlinear Filter (NF) is used to preserve the 

edge region of the digital image and homogeneous region is preserved using New Tristate Switching Median Filter (NTSSMF). These 

are explained in subsection 3.1 and 3.2. 

3.1 Nonlinear Filter 

 The filtering technique explained in this section detects the impulse noise in the image using a decision mechanism. The 

corrupted and uncorrupted pixels in the image are detected by comparing the pixel value with the maximum and minimum values in 

the selected window. If the pixel intensity lies between these minimum and maximum values, then it is an uncorrupted pixel and left 

undisturbed. If the value does not lie within the range, then it is a corrupted pixel and is replaced by the median pixel value or already 

processed immediate neighboring pixel in the current filtering window. Consider an image of size N×N having 8-bit gray scale pixel 

resolution. The steps involved in detecting the presence of an impulse or not are described as follows: 

Step 1) A two dimensional square filtering window of size 3 x 3 is slid over a highly contaminated image. 

Step2) The pixels inside the window are sorted out in ascending order. 

Step3) Minimum, maximum and median of the pixel values in the processing window are determined.  

Step 4) If the central pixel lies between minimum and maximum values, then it is detected as an uncorrupted pixel and the pixel is left 

undisturbed. Otherwise, it ibis considered a corrupted pixel value. In the present case, the central pixel value 0 does not lie between 

minimum and maximum values. Therefore, the pixel is detected to be a corrupted pixel.  

Step 5) The corrupted central pixel is replaced by the median of the filtering window, if the median value is not an impulse. If the 

median value itself is an impulse then the central pixel is replaced by the already processed immediate top neighboring pixel in the 

filtering window. In the present case, the median value is also an impulse and therefore, the pixel is replaced by its already processed 

top neighboring pixel value. Then the window is moved to form a new set of values, with the next pixel to be processed at the centre 

of the window. This process is repeated until the last image pixel is processed.   

3.2 New Tristate Switching Median Filter 

Decision based median filter, called new tri-state median (TSM) filter, is proposed and discussed in this section. Impulse noise 

detection is realized by an impulse detector, which takes the outputs from the DBMF-1 [20] and DBMF-2 [21] filters and compares 

them with the origin or center pixel value within the filtering window on given contaminated digital image in order to make a tri-state 

decision. The switching logic as shown in Fig. 2 is controlled by a threshold T (T = 24; [0 - 255] for gray-scale images).  
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IV. PROPOSED ALGORITHM 

The filtering technique proposed in this paper detects the impulse noise on the image using a fuzzy decision rule. An image gradient 

vector is determined between central pixel from an input image and filtered output image for two decision based filters. These gradient 

vectors are given by the following equation: 

         ( , ) 1 ( , ) ( , ) , { 1, 0,1}k l D YNF i j A i j withk l                            (4.1) 

        ( , ) 2 2( , ) ( , ) , { 1, 0,1}k l D YNTSSMF i j A i j withk l                    (4.2)  

where, ( , ) 1k l D is gradient vector  between original pixel value and nonlinear filter (NF),  ( , ) 2k l D  is  gradient vector between input 

pixel value and New Tristate Switching Median filter (NTSSMF) output, A(i,j)  is the Noisy image, YNF(i,j)  is the nonlinear filtered 

(NF1) output, YNTSSMF(i,j)   is  the New Tristate Switching Median (NTSSMF) output.  

The proposed filtering algorithm is applied on noisy image and is described in steps as follows:  

Step 1) A two-dimensional square filtering window of size 3 x 3 is slid over the noisy image. 

Step 2) As the window move over the noisy image; at each point, the central pixel inside the window is checked whether it is a 

corrupted pixel or not. If the pixel is an uncorrupted one, it is left undisturbed and the window is moved to the next position. On the 

other hand, if the pixel is detected as a corrupted one, the filtering procedure is performed by following the further steps described 

below. 

Step3) Determine gradient vector between central pixels from filtered image and processing pixels from noisy image (i.e. input image)  

Step4) Fuzzy IF THEN rule is applied for impulse noise detection and noisy pixels are replaced by two decision based filters. Then the 

window is moved to form a new set of values, with the next pixel to be processed at the centre of the window. This process is repeated 

until the last image pixel is processed.  

 

In this paper, fuzzy gradient ( ( , ) Fk l D ) is obtained by fuzzy set and is used for impulse detection. This gradient ( , ) Fk l D  is used to 

determine if a central pixel switching the filtering window is corrupted with impulse noise or not, because if this gradient is small then 

It is good indication of noise free pixel. Suppose if gradient is medium then the processing pixel is either an edge pixel or noisy pixel. 

If gradient is large then it is an indication of noisy pixel. 

 

Finally, fuzzy gradient value is used to detect the impulse noise. The proposed fuzzy switching median filter is constructed using 

Sugeno fuzzy system, Gauss membership function with 3 input, two input variables and 9 fuzzy rules. Noisy pixels are detected by the 

following fuzzy rules: 

IF D1 is low AND D2 is medium THEN ( , ) Fk l D  is high 

IF D1 is medium AND D2 is high THEN ( , ) Fk l D  is low 

IF D1 is high AND D2 is low THEN ( , ) Fk l D  is medium 

IF D1 is low AND D2 is medium THEN ( , ) Fk l D  is high 

IF D1 is medium AND D2 is high THEN ( , ) Fk l D  is low 

IF D1 is high AND D2 is low THEN ( , ) Fk l D  is medium 

IF D1 is low AND D2 is medium THEN ( , ) Fk l D  is high 

IF D1 is medium AND D2 is high THEN ( , ) Fk l D  is low 

IF D1 is high AND D2 is low THEN ( , ) Fk l D  is medium 

Here, Low, medium and high are the nondeterministic features, these terms can be represented as fuzzy sets. Fuzzy sets can be 

represented by membership function. These membership functions are described by the following fig.1.  

 

Fig.1 Membership function low, medium and high respectively 

 

low medium high 

a b 0 

1 

b' c' c 
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These functions represents all possible gradient values in the range of 0 to 255 and membership degree is represented in the range of 0 

to 1 (i.e.  [0,1]). A membership degree indicates the degree in which a certain gradient value matches the predicate. If the gradient 

value has membership degree one for the fuzzy set high, it means that it is large for noisy pixels, low for noise free pixels and medium 

for noisy/edge pixels. 

Fuzzy rule contains some conjunctions and disjunctions. In fuzzy logic, AND operator is used for conjunctions and OR used for 

disjunctions. These three membership function depend on the parameters 0-a, b-b' and c-c'. According to the following observations 

these parameters values are determined.  

1) Gradient value ( , ) 1k l D  or ( , ) 2k l D  lie in the interval [0-45] indicates the noise free pixels and nonedge pixels. So these 

pixels are categorized as noise free pixels and there is no uncertainty is happen, resulting in a zero membership degree in the fuzzy set.  

2) Gradient value ( , ) 1k l D  or ( , ) 2k l D  lie in the interval [45-125] indicates the noisy pixels and edge pixels. So these pixels 

are categorized as either noisy pixels or edge pixels. Here, some kind of uncertainty is expressed by membership degrees in fuzzy set( 

lies in the interval [0-0.5].  

3) Gradient value ( , ) 1k l D  or ( , ) 2k l D   lie in the interval [125-255] indicates the noisy pixels. So these pixels are categorized 

as noisy pixels. In this case, membership degree in the fuzzy set is one.  

 

In fig.1 the membership degree is represented for noise free pixel in the range of [0-a], noisy or edge pixels are represented in the 

range of [b-b'] and noisy pixels are represented in the range of [c-c']. Based on image quality only, the membership degree and fuzzy 

gradient value is chosen. After choosing the membership degree and ( , ) Fk l D  value, activation degree is calculated for fuzzy IF-

THEN rule. This activation degree indicates the low, medium and large ( , ) Fk l D  value for impulse noise detection on digital images.  

 Finally, the detected impulse noise is replaced by either DBF1 or DBF2. If the indentified pixel is either noisy or edge pixels 

then it is replaced by DBF1 and otherwise it is a corrupted one and is replaced by DBF2. 

V. SIMULATION RESULTS 

The filtering technique is tested using 3 x 3 windows with Lena image of size 256 x 256. In this paper, Lena image is used as a test 

images. In order to analyze the performance of the proposed filter approach, the performance evaluation factors like Peak Signal to 

Noise Ratio (PSNR) is used. This performance evaluation is based on threshold values and noise levels. Filter has higher PSNR values 

are considered to be superior filter in terms of noise elimination and restoration of image features. A Fuzzy Switching Median 

Filtering Scheme (FSMF) is quantitatively evaluated using objective measures are defined as: 

                             
255* 255

PSNR = 10log10
MSE

 
  

                         (5) 

where                   
*

X(i, j) - F(i, j) ²
MSE =

row col


                   (5) 

 (i,j) denotes the number of rows and columns in the image data, X(i,j) represents the pixel intensities of the original image at  the 

position of X(i,j), F(i,j) represents the output intensities in the filtered image at the position of (i,j). The proposed filter has very good 

subjective improvements for lower level of mixed impulse noise (i.e. fine details preservation of the image).  

The enhancement result for the corrupted ‘Lena’ image by different level of impulse at suitable threshold has been estimated. The 

estimated values are tabulated and are given in the Table1. Figure 2 graphically illustrates the objective improvement of the proposed 

filter with respect to other switching schemes and this fuzzy filter exhibit good performance when images are corrupted up to 70% of 

noise. In order to prove the effectiveness of this filter, existing filtering techniques are experimented and compared with proposed 

filter for visual perception and subjective evaluation on Lena image including the standard medians filter (MF), the Weighted median 

filter (WMF), Centre weighted median filter (CWMF), the Tristate median filter (TSMF), New impulse detector (NID), Multiple 

decision based switching median filter (MDBSMF), Improved decision based algorithm (IDBA), New tristate switching median filter 

(NTSMF), Nonlinear filter (NF) and the proposed filter in Fig.2. 
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Fig.2 Subjective Performance comparison of  proposed filter with other existing filters on test image Lena (a) Noise free images, (b) 

image corrupted by 70% impulse noise, (c) images restored by MF, (d) images restored by WMF, (e) images  restored  by  CWMF, (f)  

images  restored  by TSMF, (g)  images restored by IDBA, (h) images restored by NFT, (i) images restored by NTSSMF, (j) image 

restored by  MSSMF, (k) image restored by FUF and (l) images restored by the proposed filter  

 

 

 

 

TABLE.1 

PSNR values obtained using proposed filter and compared with different filtering techniques on Lena image corrupted with  various 

densities of impulse noise 

Filtering 

Techniques 10 30 50 70 90 

MF 31.74 23.20 15.28 9.98 6.58 

WMF 23.97 22.58 20.11 15.73 8.83 

CWMF 28.72 20.28 14.45 10.04 6.75 

TSMF 32.89 24.96 16.82 11.33 7.58 

IDBA 36.5 29.72 26 23.5 19.3 

FUF 36.34 32.12 27.39 18.59 9.32 

NFT 39.30 32.70 27.73 23.73 17.69 

TSSMF 42.57 35.38 29.34 19.52 10.13 

MSSMF 47.58 36.34 30.24 24.93 19.42 

FUF 36.45 32.12 27.39 18.59 11.56 

Proposed  

 filter 
48.39 39.72 33.82 28.42 20.12 
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Fig.3 PSNR obtained using proposed filter on Lena image corrupted with different densities of impulse noise and compared with other 

existing filtering techniques 

 

Figure 3 illustrates the subjective performance for human visual perception. The performance of this filter is evaluated using various 

impulse corruption ratios from 10% to 90% with suitable threshold. This filter has better performance than the other filtering schemes 

for the noise densities up to 70%. It shows that the better performance in removing impulse noise from digital images without 

distorting the useful information in the image.     

 

Digital images are nonstationary process; therefore depends on properties of edges and homogenous region of the test images, each 

digital images having different quantitative measures. Fig.4 illustrate the subjective   performance  of the fuzzy  filtering technique on 

four test images like Baboon, Lena, Pepper and Rice  images:  noise free image in first column, images corrupted with 70% impulse 

noise  in  second  column, Images restored by proposed Filtering technique in third column. This depicts properties of digital images. 

Performance of quantitative analysis is evaluated and is summarized in Table.2.  

Table 2. PSNR values obtained by applying proposed filtering 

technique on different test images corrupted with various densities of impulse noise 

Noise % Baboon Lena Pepper Rice 

10 42.67 48.39 51.03 46.44 

20 38.02 43.83 46.78 44.60 

30 33.56 39.72 43.00 41.24 

40 31.89 37.33 39.74 37.50 

50 28.90 33.82 36.39 34.02 

60 26.35 31.05 34.05 32.67 

70 23.27 28.42 31.61 29.45 

80 19.76 24.92 27.32 25.45 

90 17.92 20.12 24.96 22.77 
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Fig.4 Performance of test images: First column represents original images, second column represents  images corrupted with 70% of 

noise and third column represents images enhanced by proposed filter 

 

The proposed filter is graphically illustrated in Fig.5. This qualitative and quantitative measurement shows that the proposed filtering 

technique outperforms the other filtering schemes for noise densities up to 70%. Since there is an improvement in PSNR values of all 

images up to 70% while compare to PSNR values of conventional filters output. 

 

The qualitative performance of Pepper and Rice images are better than the other images for the noise levels ranging from 10% to 70%.   

But for higher noise levels, the Pepper image is better. The Baboon image seems to perform poorly for higher noise levels. Based on 

the intensity level or brightness level of the image, it is concluded that the performance of the images like pepper, Lena, Baboon and 

Rice will change. Since digital images are nonstationary process. The quantitative performance of Pepper and Rice images are better 

than the other images for the noise levels ranging from 10% to 70%.   The proposed filtering technique is found to have eliminated the 

impulse noise completely while preserving the image features quite satisfactorily. This novel filter can be used as a powerful tool for 

efficient removal of impulse noise from digital images without distorting the useful information in the image and gives more pleasant 

for visual perception.  
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Fig. 5 PSNR obtained by applying proposed filtering technique for different images corrupted with various densities of impulse noise 
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In image processing, some objective quality criteria are usually used to ascertain the goodness of the results (e.g. the image is good if 

it possesses a low amount of fuzziness indicating high contrast). The human observer, however, does not perceive these results as 

good because their judgment is subjective. This distinction between objectivity and subjectivity is the first major problem in the 

human machine-interaction. Another difficulty is the fact that different people judge the image quality differently. This inter-

individual difference is also primarily due to the aforesaid human subjectivity. 

VI. CONCLUSION 

 In this paper, the efficiency of this fuzzy filtering technique is examined and is well suited for digital images when the images 

are contaminated by impulse noise up to 70%. Since the fuzzy based impulse noise detection mechanism can accurately detect the 

corrupted pixels on digital image and are replaced with the estimated central noise-free ordered median value from decision based 

median filter. Based on the expert knowledge and fuzzy if then rules, misclassification is avoided. Simulation results show that the 

filtering technique has better performance in terms of both quantitative and qualitative measurements. 
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   Abstract - This is an empirical study of industry practice in 

the management of software development risks. As we know, 

the revolution in information technology (IT) has ushered in 

significant changes to software engineering practices, as well 

as IT business models.  These happenings have resulted in 

changes to software risk perception and risk management. 

While there are numerous studies on software risk, we need a 

thorough investigation of contemporary Industry practices to 

build a software risk management model that is practically 

useful. Based on an investigation of 145 software projects, we 

propose a model for risk management applicable to non-

inhouse projects. We explain the distinctive features of our 

model in comparison with the existing literature on software 

risk. The model identifies the key focus areas of software risk 

management in offshored or outsourced projects in order to 

achieve the best outcome.   

    

     Index Terms - Software Risk, Project Management, 

Software Engineering, Information System, Outsourcing, 

Offshoring  

 

I. INTRODUCTION 

or the best outcome from a software project, a project 

manager needs to understand and manage the inherent 

risks. Though there are many definitions of software risk 

(Boehm 1991), in this paper we define risk as potential events 

that adversely affect the project outcomes (Schmidt, et al. 

2001), such as cost, schedule and quality (Pressman 2010). 

Risks are associated with a measure of the probability of 

occurrence and the impact if it occurs (Boehm 1991). 

Activities associated with risk management are (Project 

Management Institute 2008) risk assessment & risk control. 

Risk assessment includes risk identification, analysis and 

prioritization. Risk control includes risk management 

planning, risk monitoring and risk resolution.  

Today, the global software spending is estimated at a total of 

USD $1 Trillion (Nasscom 2012). The concept of multiple IT 

organizations spread across diverse cultures working in 

collaboration (Mohtashami, et al. 2006) has gained momentum 

over inhouse projects. As global IT offshoring and outsourcing 

steadily increases (Gartner Inc 2012), the associated risk 

exposure also increases considerably (Deloitte 2008).  

Chaos Report of 2009 (The Standish Group 2009), finds that 

only 32% of the software projects are successful (i.e., 

delivered on time, within budget & with quality) and the trend 

remains the same throughout the decade from Year 2000 to 

2009. However, it may be noted that, there are very few 

reported studies on actual software risk management practices 

in IT industry (Wallace and Keil 2004) and its compliance to 

the standard risk management process models (Kajko-

Mattsson and Nyfjord 2008) and (Benedikt 2009). 

Against this background, we undertook an exploratory study 

of software development risk management in offshored and 

outsourced software projects. 

II. THE LITERATURE SURVEY 

A. Software Risk Identification and Management  

The basis of this study was the literature on software risk 

research during 1991 to 2012. A number of research studies 

have been conducted in the area of software risk identification 

and management. Some of studies are given below. 

Boehm (Boehm 1991) identified 10 top software risks, based 

on his software development experience. Barki (Barki, Rivard 

and Talbot 1993) collected data from IT practitioners through 

a survey. The risk factors that emerged from their study 

included, technological newness, application size, lack of 

expertise, application complexity, and organizational 

environment. The risk management factors included Internal 

Integration, User Participation, and Formal Planning.  

Nidamulu (Nidumolu 1995) studied the effect of project 

coordination on project outcome. He developed an integrative 

model with select risk management dimensions affecting the 

project outcome, (a) directly, as well as (b) indirectly through 

an intervening variable called residual performance risk. 

(Wallace 1999), (Wallace and Keil 2004) conducted a survey 

of Project Managers who are members of Project Management 

Institute (PMI) They identified 23 risk items and grouped 

them under the constructs, User, Development Team, 

Organizational Environment, Project Complexity, Project 

Management, and Requirements. They obtained a four factor 

risk management structure, viz., Customer Mandate, Scope 

and Requirements, Environment and Execution. Ropponen 

(Ropponen and Lyytinen 1998) conducted a research on how 

risk management practices and environmental contingencies 

help in addressing the software risks. Jiang (Jiang and Klein 

2001) conducted a survey of PMI members and identified five 

risk management factors, viz., User, Institutional, Stake holder 

Commitment, Simplicity (of system & processes). Schmidt 

(Schmidt, et al. 2001) conducted a three phase Delphi study. 

They identified 27 risk items and grouped them under the 

constructs, Project Size, Application Complexity, Technology 

F 
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acquisition, Insufficient resources, Lack of team expertise, 

Lack of user support, Lack of user experience, Lack of clear 

role definition, and Intensity of conflicts. Addison (Addison 

and Vallabh 2002) investigated the risks identified by (Boehm, 

1991), (Schmidt, Lyytinen, Keil, & Cule, 2001) and 

(Ropponen & Lyytinen, 1998) through a survey of IT project 

managers. They identified 12 risks and 14 risk management 

factors. Deephouse (Deephouse, et al. 2005) conducted an 

exploratory study. They developed a conceptual model 

relating the effectiveness of software processes to the project 

outcome. The software process included planning, process 

training, stable environment, user contact, design reviews, 

prototyping and cross functional teams. Product quality and 

time overrun were taken as project performance measures. The 

study also tested the planning effectiveness as a mediating 

variable. Project characteristics such as the staffing level, 

percentage of work outsourced, type of application developed 

were tested as control variables. (King 2008) conducted a 

Delphi study of “offshoring issues” by surveying about 100 

people who had recently been involved in writing, reviewing 

or editing papers for a special issue of another journal on the 

IS offshoring topic. About 200 issues were preliminarily 

identified. The final “top twelve”-ranked list of offshoring 

issues are related to, but differs from the top risk factors from 

literature. Thomas (Thomas and Bhasi 2008) conducted a 

survey of IT professionals. The risk factors that emerged from 

their study consisted of Team Risk, Planning & execution, 

External Risk, User Risk and Complexity Risk. The risk 

management factors consisted of Project Execution, Human 

Resource Management, User Coordination, and Project 

Planning. They proposed multiple models showing the inter-

relationship of risk factors, risk management factors and 

project outcome using structural equation modeling. 

A pioneering work in the identification of software risks in 

offshore outsourced projects was done by (Charalambos, 

Iacovou and Nakatsu 2008), which addresses risks from 

customer perspective. Our study derives inspiration from the 

above, but is focused on vendor perspective.  

Finally, let’s take a quick look at the practitioner’s 

perspective. The Software Engineering Institute (SEI) 

Technical Report (Carr, et al. 1993), provides a detailed list of 

software risk variables that affect software development in 

general. The capability maturity model integration developed 

by the CMMI Institute (CMMI 2010), and PMBOK (Project 

Management Institute 2008), provide a good perspective of the 

software process and project management, from which, one 

can draw a list of risks.  

III. THE RESEARCH OBJECTIVES 

The success of a software project is influenced by the inherent 

risks, risk management, and constraints that are not under the 

control of the project manager. The main objectives of this 

study are:- 

In the context of the offshored or outsourced software 

projects,  

1. What are the major software development risk factors? 

2. What are the major software development risk 

management factors? 

3. How does the Industry practice of software development 

risk management differ from the existing literature on 

software risk? 

The sub objectives of the study are listed below. 

[Hypothesis - H1]   

Software risk rankings have changed with passage of time 

(1991 to 2001), due to the revolution in Information 

Technology. 

 [Hypothesis - H2] 

Devolution of ownership in software project management 

in the forms of offshoring & outsourcing has changed the 

software risk profile, with the passage of time (2001 to 

2012). 

 [Hypothesis - H3] 

Software development risks in offshored or outsourced 

software projects are distinct compared to in-house 

projects, in particular from vendor perspective. 

 [Hypothesis - H4] 

Software development risk management in offshored or 

outsourced software projects are distinct compared to in-

house projects from vendor perspective. 

IV. THE RESEARCH DESIGN & DATA 

COLLECTION 

A. The Research Design 

The research is exploratory in nature.  The population was 

software projects having software development phases such as 

requirements analysis, design, construction, and testing. The 

unit of observation was software projects. The software risk, 

software risk management, project constraints and project 

outcome were measured by collecting data from IT software 

professionals, who participated in an effort leading to a 

significant software delivery. Samples were drawn from the 

projects with the following constraints:- 

 The duration of work was 3 or more calendar months 

 The software delivery effort was 15 person months or 

more 

 The delivery was done by a team of 5 or more members 

 The project consisted of software development phases 

such as Requirements analysis, Design, Construction and 

Testing.  

 The respondent had  an experience of 3 or more years in 

IT software services 

 The respondents were employed with global IT software 

companies 

 The IT companies had matured processes in place  

Questionnaire method was used for data collection. The 

questionnaire was posted online, using the Survey Monkey - a 

paid service provider that allows one to prepare a 

questionnaire, create an email address book and collect 

responses online.   

B. Preparation of the Instrument  

A brief description of steps carried out for the development of 

the survey questionnaire is given below:- 
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1. A pilot (pre-test) questionnaire was developed to measure 

the risk factors, risk management factors and project 

constraints, based on literature survey on software risk 

during 1991 to 2012, as well as the perspectives of IT 

practitioners. 

2. The pre-test questionnaire was subjected to 3 rounds of 

review by senior IT practitioners & academicians to 

improve its content validity, while maintaining brevity in 

the description and number of questions  

3. The pilot questionnaire addressed 127 questions. 

4. 22 responses were obtained from the pilot survey. 

5. The pilot responses were thoroughly analyzed. The 

questions that 30% or more respondents did not answer 

were deleted. We did a factor analysis to determine the 

variance explained by the items underlying the questions. 

We identified trivial items (the items with Eigen value 

less than 1, items that showed heavy cross loading (more 

than 0.5 loading for two or more factors), items with a 

loading of less than 0.3. The questions corresponding to 

these items were deleted. We also analyzed the 

respondent’s comments and discussed the same with 

senior IT professionals. Based on all the above, the 

questionnaire was revised - some questions were deleted, 

merged, split or simply reworded.  

6. A seven point scale was used in the pilot (strongly agree, 
agree, some-what agree, not applicable, some-what 
agree, disagree, and strongly disagree). But none of the 
responses carried a value of ‘1’ (strongly disagree), which 
indicated that each risk item and risk management item 
was either present in some measure or else, it was not 
applicable. Based on discussions with senior IT 
practitioners, the scale was changed to 6 points (strongly 
agree, agree, some-what agree, not applicable, some-
what agree, and disagree). 

C. The Final Survey 

The final instrument consisted of 78 questions - 17 

representing software risk, 44 representing software risk 

management, 11 on project constraints, and 6 on project 

outcome. Each respondent was required to rate the software 

risk as well as risk management strategy, adopted in the 

project using a six point scale (See Section IV.B.6). Project 

outcome was measured in terms of time overrun (additional 

effort in person months), schedule slippage (delay of delivery 

in calendar days) and adherence to quality (the number of 

defects). Project constraints included the type of project, 

technology platform, company name, work location, project 

duration, project effort, team size, onsite/offshore ratio of the 

team, need for niche skills, the role of the respondent in the 

project, and the number of years experience in IT. 

Non disclosure (of personal information) agreement was stated 

in the first page of the online survey questionnaire as well as 

the email communication to the respondents. The 

questionnaire did not have any questions that revealed the 

identity of the respondent, project or client. 

The questionnaire was posted online, using the Survey 

Monkey (See Section IV.A). We collected the email addresses 

of 418 IT practitioners. We started with the support of 

colleagues / former colleagues, leveraging the first author’s 

experience of 22 years in IT industry and requested them in 

turn to forward the survey request to their colleagues. This is 

called snow ball method. We received 179 responses over a 

period of 12 months, out of which 169 were complete (saved 

and submitted). In spite of best efforts, we found it difficult to 

locate multiple persons belonging to a project. We initially 

requested the respondents to forward the survey to two other 

team members who worked in the same project; but they were 

reluctant to do so, for fear of being identified. In order to 

maintain confidentiality, of the response as well as 

respondent’s identity, we decided to collect only one response 

per project. 

V. DATA ANALYSIS 

A. Demographics 

 
Fig. 1: Responses by Technology Platform 

The respondents belonged to Global IT companies that 

included Accenture, CSC, CTS, HCL Technologies Ltd., IBM 

Global Services, Infosys, L&T Infotech, MphasiS, TCS, and 

Wipro, from among others. These companies had 

organizational process maturity of CMM Level 4 and above. 

The average experience of a respondents was 12 years, out of 

which 53% were Project Managers, 28% Team Leads and 

19% Architects. The average team size was 19. The average 

project duration was 18 months. Distribution of responses, by 

technology platform and by project category is shown in Fig.1 

and Fig.2 respectively. The projects ranged from pure onsite 

(13%) to pure offshore (12%). The ratio of the team at 

customer site versus offshore is shown diagrammatically in 

Fig.3 

 
Fig. 2: Responses by project category 
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Fig. 3: Onsite versus Offshore Team Ratio 

B. Preparation of Data for Analysis 

Data Analysis was done according to (Hair, et al. 2006). SPSS 

software was used for the analysis of responses. To ensure true 

representation of the responses, imputation of missing values 

was not carried out.  Cases (responses) with missing data for 

dependent variables were discarded. Cases with more 30% 

missing data were discarded. Multivariate analysis was done 

and outlier cases with Mahalanobis (D
2
/df) measure > 2 (with 

respect to the risk variables) were discarded.  

Factor extraction method was Principal Component Analysis 

with Varimax rotation applied using Kaiser Normalization. 

Instances of variables with missing values were excluded 

(Imputation of data was not attempted, since that can bias the 

observation) Orthogonal rotation was applied. The items with 

Eigen value less than 1 were deleted. The items that load less 

than 0.4 were deleted. It may be noted that, one risk item & 

one risk management item were retained, though they loaded 

slightly less than 04 – this is discussed in the subsequent 

sections. The items that showed high cross loading were 

deleted. The structure was re-specified iteratively with the 

deletion of each item. 

C. Risk Factors 

The procedure in the Section V.B was used for the preparation 

of data for factor analysis of risk variables. The risk factor 

structure that emerged, explained 71.3% of the variance (See 

Table-1). The risk items that constitute these risk factors are 

listed and discussed under Hypothesis – H3. 

One of the Risk Item#1 ‘Getting SME Time’ loaded only 0.36 

(less than 0.4). This is a challenge in projects, where client 

dependency exists, according to senior IT practitioners. Hence 

the risk item was retained. The internal consistency estimated 

using Cronbach’s alpha (α) was 0.73 (an alpha value of 0.70 

or above indicates good internal consistency). The Kaiser-

Meyer-Oaklin measure of sampling adequacy (KMO value) 

obtained was 0.72 (within the acceptable range of 0.6 to 0.9). 

Bartlett Test of Sphericity was significant (0.00), indicating 

that sufficient correlations exist among variables.  

Table 1: Software Risk Factors 

Description of the Factor % 

Variance 

Explained 
Understanding the Requirements 11.59 

Knowledge Transfer 14.01 

Allocation of Competent Resources 21.94 

Resource Availability 10.21 

Quality Management 3.99 

Cultural Dimensions 9.52 

D. Risk Management Factors 

The procedure in the Section V.B was used for the preparation 

of data for factor analysis of risk management variables. The 

risk management factor structure that emerged, explained 66% 

of the variance (See Table-2). The risk management items that 

constitute these risk management factors are listed and 

discussed under Hypothesis – H3. 

One of the risk management items, ‘PM Involvement in 

Estimation’ loaded only 0.39 (less than 0.4). According to 

senior IT practitioners, this is an important risk management 

item, though in some projects Project Manager was identified 

only after effort estimation. Hence the risk item was retained. 

The internal consistency estimated using Cronbach’s alpha (α) 

was 0.93 (an alpha value of 0.70 or above indicates good 

internal consistency). The Kaiser-Meyer-Oaklin measure of 

sampling adequacy (KMO value) obtained was 0.83 (within 

the acceptable range of 0.6 to 0.9). Bartlett Test of Sphericity 

was significant (0.00), indicating that sufficient correlations 

exist among the variables. The internal consistency estimated 

using Cronbach’s alpha was 0.93. 

Table 2: Software Risk Management Factors 

Description of the Factor % 

Variance 

Explained 
Understanding the Requirements 4.4 

Solution 5.6 

Project Planning 10.3 

Knowledge Management 10.0 

Employee Motivation 13.5 

Quality  of  Build 6.8 

Quality of Testing 8.8 

Change Management 6.5 

VI. DISCUSSION 

A. Software Risk Factors 

 [Hypothesis - H1]   

Software risk rankings have changed with passage of time 

(1991 to 2001), due to the revolution in Information 

Technology. 

A number of research studies have been conducted in the area 

of software risk identification (See Section II). The findings 

from three major chronologically representative research 

studies, viz., (Boehm 1991), (Schmidt, et al. 2001), and 

(Charalambos, Iacovou and Nakatsu 2008) as well as the 

findings from this study (2012) are provided in Table-3. An 

entry of ‘Yes’ in a cell indicates that the risk is considered as a 

top software Risk; ‘No’ or ‘N/A’ indicates it is not considered 

as a top risk, in the respective study. 
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From the Table-3, we see that 4 out of 10 risks (Item# 12, 14, 

15, 16) in Boehm’s list 1991(B) do not appear in other studies, 

viz., 2001(B), 2008(C) and 2012(O). Risks related to 

computing capabilities (Refer to Item# 15, 16) are critical in 

scientific or real time applications. But the revolution in 

technology (hardware, software, and methodologies) has made 

the above risks less significant in the context of general 

business information systems. Moreover, the pervasive 

application of IT has resulted in process maturity in software 

development and vendor management (CMMI 2010). 

Therefore, Item# 12, 13 and 14 are not top priority risks 

anymore.  

Hence we find that the software risk rankings have changed 

with passage of time, due to revolution in Information 

Technology and the consequent maturity of software 

engineering processes. 

[Hypothesis - H2]  

Devolution of ownership in software project management 

in the forms of offshoring & outsourcing has changed the 

software risk profile, with the passage of time (2001 to 

2012). 

Table 3: Software Risk Rankings over Time 

Ite

m

# 

Risk Description 
1991 

(B) 

2001 

(S) 

2008 

(C) 

2012

(O) 

1 

Lack of Top 

management 

Commitment 

No Yes Yes N/A 

2 
Failure to gain 

user commitment 
No Yes N/A N/A 

3 

Misunderstandin

g the 

requirements 

Yes Yes Yes Yes 

4 
Lack of adequate 

user involvement 
Yes Yes Yes Yes 

5 
Lack of required 

knowledge / skill 
Yes Yes Yes Yes 

6 
Lack of frozen 

requirements 
Yes Yes Yes Yes 

7 
Changing Scope / 

objectives 
Yes Yes Yes Yes 

8 
Introduction of 

new technology 
No Yes N/A No 

9 

Failure to 

manage end user 

expectations 

Yes Yes Yes N/A 

10 

Insufficient / 

inappropriate 

staffing 

No Yes N/A Yes 

11 
Conflict between 

user departments 
No Yes N/A N/A 

12 Gold Plating Yes No N/A No 

13 

Shortfalls in 

externally-

performed tasks 

Yes No Yes No 

14 

Shortfalls in 

externally-

furnished 

components: 

Yes No N/A No 

15 

Real-time 

performance 

shortfalls 

Yes No N/A No 

16 

Straining 

computer 

capabilities 

Yes No N/A No 

From Table-3, we find that, Risk Items 1, 2, 8, 10 & 11 were 

new additions by Schmidt 2001(S) as top risks compared to 

Boehm’s list 1991(B). Items 1, 2, 10, and 11 are stake holder 

related risks in inhouse project management (viz., user, 

departments, employees, and top management). Item# 8 is risk 

related to introduction of new technology. This is a challenge 

in inhouse projects. But technology capabilities form the core 

competency of global IT companies and hence not a major 

challenge in offshoring & outsourcing.  From Table-3, it can 

be seen that the five risks stated above do not appear in the 

study of offshoring and outsourcing risks by Charalambos 

2008(C) as well as our study 2012(O).  

Moreover, the risk profile of Charalambos (Charalambos, 

Iacovou and Nakatsu 2008) consists of many more risk items 

that are not in the lists of (Boehm 1991) and Schmidt 

(Schmidt, et al. 2001). They are listed below. 
1. Language barriers in project communications 
2. Lack of offshore project management know-how by 

customer 
3. Failure to consider all costs 
4. Telecommunications and infrastructure issues 
5. Vendor viability 
6. Difficulties in ongoing support and maintenance 
7. Cross-cultural differences 
8. High turnover of vendor employees 
9. Constraints due to time-zone differences 
10. Lack of continuous face to face interaction across 

team members 
11. Threats to the security of information resources 
12. Negative impact on employee morale 
13. Lack of familiarity with international and foreign 

contract law 
14. Differences in development methodology/processes 
15. Political instability in offshore destinations 
16. Negative impact on image of customer organization 
17. Currency fluctuations 

All the above risks are primarily related to Offshoring or 

Outsourcing and were not considered significant in earlier 

research studies, where the focus was risks related to in-house 

projects. Therefore we infer that the devolution of ownership 
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in software project management in the forms of offshoring and 

outsourcing has changed the software risk profile, with the 

passage of time (2001 to 2012). 

[Hypothesis - H3]  

Software development risks in offshored or outsourced 

software projects are distinct compared to in-house 

projects, in particular from vendor perspective. 

The software risk factors that emerged from this study are 

shown in Table-1. This is diagrammatically depicted in Fig.4. 

Each factor is discussed below. The risk items underlying a 

factor are listed; followed by explanations obtained through 

discussions with some of the senior IT professionals who 

participated in the survey. A brief theoretical explanation is 

provided where required. 

i. Understanding the Requirements 

This factor includes:-  

~ Competency of the team in analyzing business 
requirements 

~ Competency of the team in translating business 
requirements to software implementation 

Though, formal as well as informal methods have evolved, 

requirements engineering remains relatively informal and 

challenging at the IT industry level (Pressman 2010). Hence 

the understanding & analysis of business requirements and 

mapping them to application code is a an area of challenge in 

all software projects 

ii. Knowledge Transfer 

This factor includes:-  

~ Written requirements specification was available 
~ Knowledge transfer from customer/ business to project 

team was effective 
~ Adequate documentation of the system, interfaces, and 

business functionality was available 
Knowledge transfer includes systematic and documented 

(formal) communication as well as informal communication 

(Nidumolu 1995).  

Usually, the subject matter experts in the customer team 

provide business requirements dissemination, initial 

application knowledge transfer along with available 

documentation. This is further fortified from system study, 

observation and job experience. In the later phases of the 

project, subject matter experts from both business and IT side 

will be available as guides and mentors for the team. In 

maintenance projects changes are made to existing software 

application; hence the level of documentation available on 

application functionality is very critical. 

 

 
Fig. 4 Software Risk Profile 

iii. Allocation of Competent Resources 

This factor includes:-  

~ The project manager’s competency in the resource 
planning 

~ Allocation of key (core) resources at the right time 
~ Allocation of all required resources at the right time 
~ Competency of the resources against the project 

requirements 
~ Getting user / business / experts time for explanation, 

clarification, guidance and check point reviews 
Project Manager must be competent in understanding the 

overall requirements; effort estimation, project plan and 

resource loading plan. A small team capable of supporting the 

PM in the above activities needs to be allocated at the onset 

(project initiation). The number and capabilities of this “core” 

team varies depending on the complexity of the project. 

Nevertheless, the core team is expected to have some of the 

competencies such as, requirements analysis, estimation, 

devising the solution, selection of resources, and setting up 

development environment & processes, to mention a few. All 

the resource requirements of the project must be satisfied as 

per the resource loading schedule. The team must, together, 

satisfy the competency requirements of the project. A job 

description typically involves primary and secondary technical 

skills. In maintenance projects, prior knowledge of the 

application is important. Once a working team is in place, 

each individual’s level of competency can be improved 

through appropriate training program. Finally, plans must be 

made for making subject matter experts available for 

knowledge sharing, reviews and guidance.  

Getting competent resources allocated in time to a project, 

emerged as the biggest risk (challenge) in this study. 

iv. Availability of Resources  

This factor includes:-  

~ Employee turnover 
~ Employee release 
~ Unavailability employees due to vacation or absence 
~ Presence of Transient Resources 
Turnover or attrition is a major challenge for an IT company – 

unspecified reports put the figure at a moderate 15%. Planned 
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vacations and unplanned absence also affect employee 

availability. Projects also happen to be the training grounds for 

technical skills / competency improvement, by design or by 

chance. In addition, experts in the application and business 

functionality, aka, subject matter experts, must be available as 

required for knowledge transfer and guidance, at least as per a 

predetermined schedule. 

v. Quality Control  

Quality Control (QC) includes appraisal activities such as 

reviews and inspection.  

Adequate time & due diligence is needed from the early stages 

of requirements gathering down to the user acceptance testing, 

in order to deliver the expected functionality. But the 

investment in QC activities is always a trade-off between the 

available budget and cost of quality. Hence the Project 

Manager must exercise extreme diligence in formulating and 

adopting appropriate quality processes, procedures, tools/ 

techniques, standards & guidelines. 

vi. Cultural dimensions  

This factor includes:-  

~ Cultural diversity of the team 
~ Cultural dimensions of project leadership 
Cultural dimensions play an important role in distributed 

project execution and in any team where cultural diversity 

exists. Cultural dimensions (Hofstede 1976) such as Power 

Distance, Individualism, Masculinity, Uncertainty Avoidance 

and Long Term Orientation affect communication and control. 

Practical implication of cultural dimensions include, 

challenges in requirements elicitation and knowledge transfer, 

fostering individual initiatives, individual efficiency, team 

participation (in decision making, planning and coordination), 

information sharing, and so on, to mention a few. All these 

factors influence the efficiency & productivity of the team. 

Cultural dimensions determine leadership style. The 

leadership style adopted has a corresponding influence on the 

risks stated above. 

CONCLUSION 

The software risk profile that emerged from this study is 

shown in Table-1. The risks that we identified are not 

altogether new to existing literature. But the priorities are 

different, with respect to the inhouse risks that emerged from 

the various research studies mentioned in Section II. We also 

took a closer look at the differences with respect to three 

research studies, under Hypothesis - H1 and Hypothesis – H2. 

Therefore, the survey findings indicate that risk profile in 

offshored or outsourced software projects are distinct 

compared to inhouse projects.  

In this study, we profiled software risks from vendor 

perspective. Refer to the risks identified by Charalambos  – 

part of the risks appear under Column 2012(C) in Table-3; the 

rest are listed in the discussion on Hypothesis – H2. 

Charalambos identified the risk profile of offshore outsourced 

projects from customer perspective. Many of the risks apply to 

both customer and vendor sides, but the priorities differ (refer 

to our detailed discussion on risks identified in our study, 

earlier in this section). Therefore, some of the top risks 

identified in our study do not appear in Charalambos’s list – 

viz., getting subject matter expert’s time, transient resources, 

knowledge transfer, allocation of resources, application 

documentation, the time allotted for quality control, and 

project manager’s competency. In fact, allocation of 

competent resources in-time is considered as the top challenge 

(risk) by vendor project manager, whereas they do not appear 

in Charalambos’s list. Hence we conclude that the vendor 

perspective of risk profile that emerged from our study is 

different from the customer perspective identified by 

Charalambos.  

A theoretical explanation is provided here. Offshoring / 

outsourcing magnify certain risks and create new threats 

(Aspray, Mayadas and Vardi 2006) and (Charalambos, 

Iacovou and Nakatsu 2008). Whereas business knowledge is 

usually a core competency of the business (Mclvor 2005), the 

competencies of the IT team becomes more & more prominent 

as we progress through the technology intensive downstream 

stages such as design, construction and testing. With IT 

offshoring, and outsourcing becoming a part of the well 

formulated business strategy, global IT companies are steadily 

improving their competitive edge in technology and process 

capabilities (Peppard and Ward 2004).  

Therefore, our findings indicate that risk profile in offshored 

or outsourced software projects are distinct compared to 

inhouse projects. Moreover, the vendor perspective of risk 

profile, as identified in this study, is different from customer 

perspective as identified by Charalambos (Charalambos, 

Iacovou and Nakatsu 2008). The following are considered as 

top risks in industry practice from vendor side - understanding 

the requirements, knowledge transfer, timely allocation of 

resources & competency of resources, resource availability, 

quality control, and cultural dimensions. This is a unique risk 

profile applicable to offshore and outsourced software projects 

from vendor perspective. 

B. Software Risk Management Factors 

[Hypothesis - H4]   

Software development risk management in offshored or 

outsourced software projects are distinct compared to in-

house projects from vendor perspective. 

The software risk management factors that emerged from this 

study are shown in Table-2. The factors are diagrammatically 

illustrated in Fig.5. Each factor is discussed below. The risk 

management items underlying a factor are listed; followed by 

explanations obtained through discussions with some of the 

senior IT professionals who participated in the survey. A brief 

theoretical explanation is provided where required. 
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Fig. 5: Risk Management Profile 

i. The understanding of requirements 

This factor includes:-  

~ Adequate involvement of project manager in the 
estimation process 

~ Discussions with users, customer subject matter experts, 
and business analysts to elicit and understand the 
requirements 

~ Ensuring the availability of users, customer subject 
matter experts, and business analyst for reviews, 
clarifications, and guidance, in every phase of the project 
as required. 

Adequate understanding of the business requirements must be 

obtained, in order to translate them to software specifications 

that defines functional, domain and technical requirements 

ii. The solution 

This factor includes:-  

~ The effectiveness of solution (problem solving approach 
and techniques) 

~ The effectiveness of tools used 
There are many projects that have run into extra costs and 

considerable delay due to in-appropriateness in the solution 

devised (e.g. reengineering versus replacement), tools used 

(e.g. impact analysis tools) and techniques deployed (design 

patterns). Hence the above factors need due deliberation & 

diligence. 

iii. Project planning 

This factor includes:-  

~ Use of formal estimation methods, estimation tools, 
organizational level estimation procedure, and historical 
database of projects 

~ Plans to ensure tracking of each user requirement from 
requirements specification phase, through design, 
construction, testing, and up to delivery 

~ Metrics collection and analysis  

Estimation needs to be accurate. The project scope, 

technology solution, and the estimates are the three major 

inputs for preparing the project plan. Project plan encompasses 

all activities directed towards delivering all the requirements 

within budget and time. Therefore, a Project plan contains a 

detailed account of deliverables, schedules, phases, activities, 

work items, measurements, service level agreements and other 

aspects. Plans must be made for collecting and analyzing the 

project & process metrics to identify the cause & source of 

undesirable deviations and devise plans for improvement in 

productivity & quality.   

In order to achieve continuous improvement, a framework 

called DMAIC (Define, Measure, Analyze, Improve & 

Control is deployed (Mahanti and Antony 2009), (Peppard and 

Ward 2004), and (Madhani 2008). 

iv. Knowledge management 

This factor includes:-  

~ Adequate training to offshore team in the application 
functionality, before assigning tasks 

~ Systematic Induction program 
~ Effective on-the-job training program 
~ Adequate attention in ramping up trainees allocated to 

the project 
~ Mitigation plan for employee turnover, release, and 

unavailability 
According to knowledge based theory, management of explicit 

knowledge and tacit knowledge are fundamental to the success 

of in-sourcing and outsourcing of non core competencies 

(Mclvor 2005), (Cha, Pingry and Thatcher 2008), (Gefen 

2008), (Dibbern, Winkler and Heinzi 2008), (Leonardi and 

Bailey 2008).  

Knowledge management includes the capture & transfer of 

knowledge that is useful to the project in the short term and 

the engagement in long term. Each & every individual 

allocated to a project may not possess the adequate skills and 

experience; but the project team as a whole must be competent 

to execute the project. With this objective in mind, the team 

needs to be ramped up to the required competency level. Plans 

for this include, on the job training, induction programs, 

workshops, online or classroom trainings, and relevant 

certification courses. In the case of trainees, ramp up programs 

are aimed at imparting technical skills as well as project 

specific knowledge. Employee turnover and non availability 

of employees arising from planned or unplanned vacation, 

creates a knowledge gap. The mitigation strategies for these, 

include maintaining a buffer (allocating additional resources), 

cross training (imparting skills required in a different project 

or module), job work books and so on.  
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v. Employee Motivation 

This factor includes:-  

~ Mapping employee profile and, their career interests 
~ Employee goal setting and periodic review 
~ Objectiveness of employee appraisal 
~ Employee performance versus rewards & recognition 
~ Employee performance versus compensation & benefits  
~ Onsite assignments versus employee performance & 

organizational policy 
~ Employee work life balance 
~ Recognition of individual initiatives and opinion 
According to the resource based view of the firm (Mclvor 

2005), valuable, rare and non imitable resources form the basis 

of competitive advantage of a firm. IT industry is human 

resource centric. IT companies are most concerned about 

human resource management (Madhani 2008), (Peppard and 

Ward 2004), since the technical skills and cost competency of 

resources determine their competitive advantage.  

Measuring employee performance and deployment of an 

organization wide policy are complex tasks. This is since each 

and every project is unique, thereby rendering objectiveness & 

standardization inaccurate, though guidelines can be 

formulated. Some companies have devised 360 degree 

feedback to supplement the evaluation by supervisors, where 

the achievements of relatively silent members, gets 

highlighted from the feedback of colleagues. Measures to 

improve the employee work life balance include, working 

from home or nearby locations, company transport service, 

flexible work time, food court, health & recreation, help desk 

services for personal services, family healthcare, child care 

etc. Other risk items listed in this section are self explanatory. 

vi. Quality management – Build  

This factor includes:-  

~ Requirements analysis 
~ Design 
~ Construction 

The quality processes translate resource skills into 

organizational competency & capability (Madhani 2008), 

(Mahanti and Antony 2009).  

Quality control includes inspections, reviews, walkthroughs 

etc. Quality assurance includes training the team in quality 

processes, quality auditing etc. Global IT companies are 

certified in quality process frameworks – e.g. CMM (CMMI 

2010). They have their own organization wide quality process 

framework that is tailored for the specific needs of a project. 

The PM must ensure optimal allocation time and resources for 

quality assurance & quality control activities, within the 

constraints of available budget.  

vii. Quality management – Test 

This factor includes:- 

~ System test, esp. including Performance test 
~ Integration test, esp. including Regression Test and 

Retrofit test. 
System test includes tests for availability, continuity, recovery, 

security, and stress. Performance test evaluates the processing 

time and other aspects such as memory, and input – output 

operations. Regression test is an essential part of integration 

test. This is done to ensure that the software project delivery 

under consideration integrates with the existing application 

without impairing the current functionality. Retrofit test is 

about incorporating changes that have been made to 

production code, while the software project in consideration 

was in progress. User acceptance test was not included in the 

survey since that was done under the supervision of the 

customer and information about that was not available with 

most of the respondents. 

viii. Change management 

This factor includes:-  

~ Analysis of the impact of changes 
~ Negotiation & agreement on scope & schedule 
~ Scheduling a group of changes together 
Changes in requirements are inevitable due to the tacit nature 

of knowledge. The user perception, the perception of the team 

members who received the knowledge, as well as the formal 

user requirement documentation may all have inherent 

assumptions, omissions and errors. Hence formalized 

procedures for change management are one of the usual 

features of IT project management.  The major concerns in 

change management include understanding and analyzing the 

impact of changes (de Souza and Redmiles 2008), (Jones 

2007) on the effort, schedule, and quality; plans to mitigate the 

cascading effect of changes into upstream activities and 

phases; and scheduling changes together (rather than changing 

artifacts on ad-hoc basis) etc, from among other aspects. Due 

diligence in requirements gathering, and customer 

involvement in the development process (e.g. interim 

deliveries; periodic reviews & feedback etc.) help to reduce 

changes and rework 

Conclusion 

The software risk management profile that emerged from this 

study (See Table-2) is different from that of in house projects, 

discussed in Section II.B. Therefore, the survey findings 

indicate that the top risks in offshored or outsourced software 

projects are distinct compared to inhouse projects.  

C. Software Risk Management Model 
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Fig. 6: Software Risk Management Model for Offshored/ 

Outsourced Projects 

Based on our discussions we 
propose the model shown in Fig.6, 
for the management of software 
development risk by vendor team, 
in the context of offshored or 
outsourced software projects. We 
have discussed Risk Factors & 
Risk Management Factors in this 
paper. Project constraints; and the 
relation of risk and risk 
management factors with the 
project outcome are not discussed 
in this paper. 

VII. SUMMARY 

D. Validity and Limitations 

The study has limitations that are applicable to all survey 

based studies. 

1. Samples were drawn only from global IT companies with 

process maturity of CMMi Level-5 (CMMI, 2010).  

2. The focus of the study was business application projects. 

Other domains such as, scientific applications, product 

development, and real time systems, to mention a few, 

were not considered. 

3. The focus of this study was software projects, post 

contract signoff.  

4. The study was based on one response each, received from 

each project. In spite of best efforts, triangulation of 

observation was not possible, since we were not able to 

locate more than one team member who worked for a 

specific project (See Section IV.C). 

However, we have strictly followed the guidelines for survey 

based research. Our questionnaire exhibited content validity 

(See Section IV.B) and internal consistency / reliability (see 

Section IV.C and IV.D). Many researchers have used similar 

methods in software engineering (See Section II). We 

explained our model using industry best practices compiled 

from the insights obtained from another work. We also 

provided a brief theoretical explanation where required, 

correlating the Industry practice with theory. Therefore, we 

believe that our findings add value to the body of knowledge 

on software risk management.  

VIII. CONCLUSION & RECOMMENDATION 

There are very few published reports on industry practice in 

software risk management. 

This is a study of industry practice in the management of 

software development risks, in the context of offshored and 

outsourced projects, from vendor perspective. Hence this 

study is unique. 

Software risks and their rankings have changed over time with 

(a) the revolution in information technology in terms of 

hardware and software, (b) evolution of software engineering 

processes and (c) the devolution of ownership in software 

project management. The software risks, risk rankings, and 

risk management, in the context of offshored or outsourced 

software projects differ from firm owned, or in-sourced 

software development. 

Though generalization of software risk management is a very 

valuable area of research, research on current IT models, such 

as offshoring, outsourcing and distributed project management 

would add value to IT practice in a significant way. Based on 

this study of 145 software projects executed by global IT 

companies, we proposed a software risk management model 

(See Fig.6). The constituent software risk factors and software 

risk management factors care shown in Table- 1 and Table-2. 

The risk factors and the risk management factors that emerged 

from this study are clearly distinct, in comparison with the 

existing literature on software risk. 

The model proposes key focus areas for software development 

risk management in offshored and outsourced projects, to 

achieve the best outcome.   

E. Directions for future research 

The risk management model proposed in this study needs 

further validation, through in depth case studies on Industry 

practices. Each risk management factor needs further 

investigation. The variation in software risk management 

practice across different categories of projects, needs to be 

explored, e.g., Software Maintenance, Migration, 

Modernization, COTS etc, to mention a few. The study may 

be extended to distributed project management models (where 

collaboration assumes more importance).  

 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      79 
ISSN 2250-3153  

 

www.ijsrp.org 

REFERENCES 
[1] Addison, T., and S. Vallabh. "Controlling software project risks 

– an empirical study of methods used by experienced project 

managers." Proceedings of SAICSIT. 2002. 128-140. 

[2] Aspray, W., F. Mayadas, and MY. Vardi. Globalization and 

Offshoring of Software: A Report of the ACM Job Migration 

Task Force. NY: ACM, 2006. 

[3] Barki, H., S. Rivard, and J. Talbot. "Toward an Assessment of 

Software Development Risk." Journal of Management 

Information Systems 10, no. 2 (1993): 203-225. 

[4] Benedikt, M. "Why Risk Management Matters In It Outsourcing 

– A Systematic Literature Review And Elements of A Research 

Agenda." 17th European Conference on Information Systems, 

ECIS2009-0652.R1. 2009. 

[5] Boehm, B. "Software risk management: Principles and 

practices." IEEE Software 8, no. 1 (1991). 

[6] Carr, MJ., SL. Konda, I. Monarch, FC. Ulrich, and CF. Walker. 

"Taxonomy-based risk identification." Technical Report, 

Software Engineering Institute, Carnegie Mellon University, 

1993. 

[7] Cha, HS., DE. Pingry, and ME. Thatcher. "Managing the 

knowledge supply chain." MIS Quarterly, 2008: pp. 281-306. 

[8] Charalambos, L., Iacovou, and R., Nakatsu. "A Risk Profile Of 

Offshore-Outsourced Development Projects." Communications 

of the ACM 51, no. 6 (2008). 

[9] CMMI. Solutions. 2010. http://cmmiinstitute.com/cmmi-

solutions/ (accessed Jan 15, 2013). 

[10] de Souza, CRB., and DF. Redmiles. "An empirical study of 

software developers' management of dependencies and 

changes." ICSE International Conference on Software 

Engineering. ACM New York, NY, USA, 2008. 241-250. 

[11] Deephouse, C., T. Mukhopadhyay, DR. Goldenson, and Marc I. 

Kellner. "Software Processes and Project Performance." Journal 

of Management Information Systems 12, no. 3 (2005): 185-203. 

[12] Deloitte. "The Risk Intelligent Approach to Outsourcing and Off 

shoring." Risk Intelligence Series, no. 8 (2008). 

[13] Dibbern, J., J. Winkler, and A. Heinzi. "Explaining variations in 

client extra costs between software projects offshored to India." 

MIS Quarterly 32, no. 2 (2008): 333-366. 

[14] Gartner Inc. Gartner Worldwide IT Spending Forecast - Overall 

Enterprise Spending Growth Down Across Verticals. January 

2012. http://www.gartner.com/technology/research/it-spending-

forecast/ (accessed May 4, 2012). 

[15] Gefen, D. "Business Familiarity As Risk Mitigation In Software 

Development Outsourcing Contracts." MIS Quarterly, 2008: pp. 

531-551. 

[16] Hair, JF., WC. Black, BJ. Babin, and RE.,Tatham,RL. 

Anderson. "Mutivariate Data Analysis." Pearson, 2006. 

[17] Hofstede, G. 1976. www.geert-hofstede.com (accessed May 05, 

2011). 

[18] Jiang, JJ., and G. Klein. "Software project risks & development 

focus." Project Management Journal (PMI) 32, no. 1 (2001). 

[19] Jones, C. Estimating Software Costs. 2. Tata McGrawHill, 2007. 

[20] Kajko-Mattsson, M., and J. Nyfjord. "State of Software Risk 

Management Practice." IAENG, International Journal of 

Computer Science 35:4 (2008). 

[21] King, WR. "IT strategy and innovation, Issues in IS offshoring." 

Information Systems Management, November 2008: 287–289. 

[22] Leonardi, PM., and DE. Bailey. "Transformational technologies 

& the creation of new work practices." MIS Quarterly, 2008. 

[23] Madhani, PM. "Indian Software Success Story: A Resource-

Based View of Competitive Advantages." The Icfaian Journal of 

Management Research VII, no. 8 (2008). 

[24] Mahanti, R., and J. Antony. "Six Sigma in the Indian software 

industry: some observations and results from a pilot survey." 

The TQM Journal Volume 21, no. 6 (2009): 549-635. 

[25] Mclvor, R. In The Outsourcing Process, 188-190. Cambridge 

University Press, 2005. 

[26] Mohtashami, M., T. Marlowe, V. Kirova, and FP. Deek. "Risk 

management for collaborative software development." 

Information Systems Management 23, no. 4 (2006). 

[27] Nasscom. Resource Center - Global Sourcing. 2012. 

http://www.nasscom.in/global-sourcing (accessed 09 23, 2012). 

[28] Nidumolu, S. "The Effect of Coordination and Uncertainty on 

Software Project Performance: Residual Performance Risk as an 

Intervening Variable." Information Systems Research, 1995: 

191-219. 

[29] Peppard, J., and J. Ward. "Beyond strategic information 

systems: towards an IS capability." Journal of Strategic 

Information Systems 13 (2004): 167–194. 

[30] Pressman, R. "Risk Management." Chap. 28 in Software 

Engineering: A Practitioner's Approach. McGrawHill, 2010. 

[31] Project Management Institute. A Guide to the Project 

Management Body of Knowledge (PMBoK). 4. Project 

Management Institute, 2008. 

[32] Ropponen, J., and K. Lyytinen. "Components of Software 

Development Risk: How to Address Them?" IEEE Transactions 

on Software Engineering 26, no. 2 (1998): 98-111. 

[33] Schmidt, R., K. Lyytinen, M. Keil, and P. Cule. "Identifying 

software project risks: An international Delphi study." Journal 

of Management Information Systems Vol.17, No.4 (2001): pp.5-

36. 

[34] The Standish Group. Chaos. 2009. www.standishgroup.com 

(accessed January 15, 2012). 

[35] Thomas, S., and M. Bhasi. "A Study on Software Development 

Project Risk, Risk Management, Project Outcomes and their 

Inter-Relationship." Dyuthi. 2008. http://dyuthi.cusat.ac.in/ 

(accessed March 25, 2013). 

[36] Wallace, L. "The development of an instrument to measure 

software project risk." Doctoral Dissertation, Georgia State 

University, 1999. 

[37] Wallace, L., and M. Keil. "Software project risks and their effect 

on outcomes." (Communications of the ACM) Vol. 47, no. No.4 

(2004). 

 
 

ABOUT THE AUTHORS 

 
First Author – Srikrishnan Sundararajan, Master of 

Technology (Computer Science & data Processing), 

Department of Computer Applications, Cochin 

University of Science & Technology, Kochi, India, 

sskrishnan02@yahoo.com  

Srikrishnan Sundararajan received Bachelor of 

Science degree in Electrical Engineering, in 1983; 

and Master of Technology in Computer Science and 

Data Processing in 1993 from Indian Institute 

mailto:sskrishnan02@yahoo.com


International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      80 
ISSN 2250-3153  

 

www.ijsrp.org 

Technology, Kharagpur.  He is currently a Research 

Scholar in the Cochin University of Science & 

Technology, Kochi, India. He was employed as 

Group Project Manager in HCL Technologies; 

Professor of IT in SCMS-Cochin; Principal 

Architect in UST-Global; Delivery Manager in 

CSC; Associate Consultant in TCS. He is certified 

ITIL2012, PMP2003, and CQA1998. . He is a 

member of PMI, ACM, and IEEE. He is currently 

pursuing research in Software Risk. His area of 

interest includes Software Risk and Project 

Management. 

 

 
Second Author – PhD., Bhasi, M., School of 

Management Studies, Cochin University of Science 

& Technology, Kochi, India, drbhasi@yahoo.com 

M Bhasi received Bachelor of Technology degree in 

Production in 1986; and Master of Technology in 

Industrial Engineering in1988 and Ph.D. (Industrial 

Management) in 1997 from Indian Institute 

Technology, Kharagpur.  He was employed in ICIM 

as marketing executive for over a year and then has 

taught at Cochin University for the last 23 years. He 

has also served as the Managing Director of 

CONSUMERFED, Kerala for nearly three years. 

He is currently the Director of the School of 

Management Studies of Cochin University. He is a 

member of IEEE and a life member of the IIIE and 

Kerala Management Association. He has 14 

international and 47 National Journal publications. 

His research interests are in the areas of Operations 

Management, Information systems and Project 

Management. He has guided 10 Ph.D. Thesis. 

 

 

Third Author – PhD., Pramod K.V., Department of 

Computer Applications, Cochin University of 

Science & Technology, Kochi, India, 

pramodkv4@gmail.com 
Pramod is presently working as Associate Professor and Head of the 

Department of Computer Applications, Cochin University of Science 

and Technology. He received Master of Science in Mathematics from 

University of Kerala, in 1981 and Ph.D. in Simulation & Modeling 

from Cochin University of Science and Technology in 1989.  He has 

more than 20 years of teaching and research experience.  He is a 

member of IEEE. He has published about 25 research papers in 

National and International Journals. Two of his research students 

have been awarded PhD degree, one in Cryptography and other in 

Mathematical Morphology.  His areas of research interests are 

Simulations & Modeling, Cryptography, Coding theory, 

Mathematical Morphology and Data Mining. 

 

Correspondence Author – Srikrishnan 

Sundararajan, Master of Technology (Computer 

Science & data Processing), Department of 

Computer Applications, Cochin University of 

Science & Technology, Kochi, India, 

sskrishnan02@yahoo.com.  

 

mailto:drbhasi@yahoo.com
mailto:pramodkv4@gmail.com
mailto:sskrishnan02@yahoo.com


International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      81 

ISSN 2250-3153  

www.ijsrp.org 

Evaluation of Potassium sorbate and Ε-polylysine for 

their inhibitory activity on post-acidification of set 

yoghurt under cold storage for 20 days  

D. S. W. Rajapaksha
 *
, K. A. H. T. Kodithuwakku

*
, K. F. S. T. Silva

 *
, R. A. J. N. L. Rupasinghe

 **
 

 
* Department of Animal Science, Faculty of Agriculture, University of Peradeniya  

** Milco Private Limited, Digana Plant, Rajawella 

    

Abstract- Post-acidification of set yoghurt always occurs during cold storage causing short shelf life thus consumer unacceptability. 

The short storage life of particular yoghurt affects the consumption level as well. This study concentrated on the inhibitory effect of 

preservatives on post-acidification of yoghurt. The set yogurt mixture was produced and inoculated with 2% starter culture containing 

Streptococcus thermophilus and Lactobacillus bulgaricus. After the required inoculation; ε-polylysine (as natural preservative) and 

potassium sorbate (as chemical preservative) were added separately at different concentrations. Titratable acidity, pH and firmness of 

yogurts during cold storage for 20 days were examined. Evaluation of sensory properties was done for the best concentrations of each 

preservative. The pH values and titratable acidity were significantly lower (<0.05) in yoghurts with added preservatives than those in 

blank yoghurt. The results showed that ε-polylysine and potassium sorbate used at 0.005% (w/v) and 0.1% (w/v), respectively gave 

the best (optimum) inhibition of post-acidification during refrigerated storage for 20 days. The sensory evaluation revealed that 

0.005% (w/v) ε-polylysine was the most preferred preservative to consumers with respect to taste, colour, mouth feel, appearance and 

overall acceptability. Hence, these results support the conclusion that there is an inhibitory effect of potassium sorbate and -

polylysine on post-acidification of set yoghurt during cold storage while the later was most preferred by the panelists. 

 

    Index Terms- Post-acidification, Set yoghurt, ε-polylysine, Potassium sorbate, Cold storage  

I. INTRODUCTION 

ermentation is one of the oldest methods practiced by human beings for the transformation of milk into products with an 

extended storage period or shelf-life. Titratable acidity of yoghurt is an effect of lactic acidification obtained at the end of the 

incubation and post-acidification during storage [2]. Although yoghurt possesses many health benefits there exists a major 

problem in yoghurt manufacturing and during storage prior to consumption, called post-acidification. As bioactive ingredients, 

Lactobacillus bulgaricus and Streptococcus thermophilus continue to produce lactic acid after production fermentation, making the 

yoghurt too sour. This phenomenon is not desirable. Post-acidification shortens yoghurt’s shelf life result in an unacceptable taste by 

consumers.  

Post-acidification is mainly affected by the choice of species, storage temperature and storage time [2]. Lan et al. (2011) mentioned 

that acidification of yogurt can be controlled by giving pasteurized or ultra-high pressure treatment to kill bacteria; rapid cooling after 

fermentation; add bacteriocins; adjust the leavening agents namely of Streptococcus thermophilus and Lactobacillus bulgaricus ratio. 

Some researchers are trying to improve the genetic level of culture strains including alter cell membrane permeability, the use of 

genetic engineering and artificial mutation breeding techniques to control the after acidification [11]. 

 In addition, adding of some preservatives to yoghurt is a method to improve the shelf life of the product by limiting the 

activity of survivors of starter cultures during storage period. There are many preservatives in the practice. Most available preservative 

in yoghurt industry is Potassium/ Sodium scorbate. It is a chemical food preservative. In addition to chemical preservatives, there are 

some natural preservatives such as Nisin, Epsilon polylysine and Chitosan.   

 Potassium or sodium salts of sorbic acid are more commonly used than the sorbic acid. Its antimycotic activity is released at 

low pH of <6.5 [9]. Potassium Sorbate is a naturally occurring organic acid that has been used extensively as a fungistatic agent for 

foods. The antimicrobial action of potassium sorbate is due to its inhibitory influence on various enzymes in the microbial cell. The 

enzymes inhibited by potassium sorbate include the following: 1. Enzymes involved in carbohydrate metabolism such as enolase and 

lactate dehydrogenase. 2. Enzymes of the citric acid cycles such as malate dehydrogenase, isocitrate dehydrogenase, ketoglutarate 

dehydrogenase, succinate dehydrogenase, and fumerase. 3. Several enzymes containing SH group, and other enzymes such as catalase 

and peroxidase. Potassium sorbate is safe with regard to health and have the lowest allergenic potential of all food preservatives. It is 

generally recognized as safe (GRAS) for use in foods under regulations of us FDA. 

 As natural preservative, ε- poly-L-lysine (ε-PL) is also a natural food preservative produced through natural fermentation 

using the bacteria Streptomyces albulus ssp. Lysinopolymerus under aerobic conditions. Polylysine consists as a small natural 

homopolymer of the essential amino acid, L-lysine. Its application includes cakes, rice, cheese and other dairy foods and meats. ε- 

poly-L-lysine and its derivatives offer a wide range of unique applications such as food preservatives, emulsifying agent, dietary 

agent, biodegradable fibers, highly water absorbable hydrogels, drug carriers, anticancer agent enhancer, biochip coatings [8]. It is 

Generally Recognized As Safe (GRAS) status for certain food applications [3]. 

F 
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 A lot of researches have focused on how to improve the quality of the shelf life of yoghurt, especially the problem of post-

acidification. But the effects are limited [5]. Presently, Potassium sorbate is commonly used to improve shelf life of fermented food 

items including yoghurt. But, the addition of natural preservatives to control post-acidification, such as ε-polylysine is of interest 

because of its biocompatibility, nontoxicity, and antimicrobial action. Recently, application ε-polylysine is used to improve the quality 

and extend shelf life of time-limited foods including fermented foods. ε-polylysine is used as functional dairy ingredients such as to 

improve the nutritional quality of yoghurt, encapsulation of pro-biotic bacteria etc. Nevertheless, little literature is available for the 

application of ε-polylysine in set yogurt. Further, their inhibitory effect on post-acidification of set yoghurt fermented with 

combinations of starter culture bacteria (Lactobacillus bulgaricus and Streptococcus thermophilus) has been not investigated.  

 The objectives of this study were: (1) to study inhibitory effect of Epsilon polylysine on post-acidification of set yoghurt 

under refrigerated storage (3) to study inhibitory effect of potassium sorbate on post-acidification of set yoghurt under refrigerated 

storage (4) to select the best preservative from ε-polylysine and potassium sorbate which control the post-acidification of yoghurt (5) 

to determine the best concentration of each preservative. 

II. METHODOLOGY 

2.1 Preparation of plain set yogurt 

 Raw milk was warmed to 40 ˚C and fortified with 2% (w/v) skim milk powder and sugar 11% (w/v). Mixture was blended 

using electrically operated blender. Then mixture was homogenized at 200 psi for 5 minutes using FBF 015 type, 06071880, (Parma, 

Italy) homogenizer. Homogenized mixture was pasteurized to 95 ˚C and held for 8 minutes by P13HRB model, ser. no 3010062560 

(Vulcan-Lava Ltd., Sweden) pasteurizer. It was cooled down to 42 ˚C. Inoculation was done with 2% Freeze Dried Direct Vat-Set 

(FD-DVS) starter cultures containing Lactobacilus bulgaricus sub spp. delbruikii and Streptococcus salvarius sub spp. thermopilus in 

1:1 ratio. Starter culture was supplied by Delvo-Yog. Different concentrations of ε-polylysine (Zhengzhou Bainafo Bioengineering 

Co., Ltd.He’Nan, China) and potassium sorbate (Jayes, Denmark) were added to inoculated mixture separately (Table 2.1). Then the 

mixture was transferred in to polyethylene cups and covered with the lids. 

 After covering the cups, these were incubated in a walk-in incubation room. The pH was monitored by PH55, ser. no 

1001367 (Martini instruments) pH meter. Fermentation was stopped after 2.5 hours and then by rapidly cooled to 6 ˚C by placing in a 

refrigerator. Yoghurt products were subjected to sensory analysis after storage for 4 days in 6 ˚C.  

 

Table 2.1 Treatment preparation according to the preservatives and their concentrations. 

 

 

 

 

 

 

 

 

 

 

2.2 Preparation of    preservatives 

All preservative samples were stored at 4 ˚C until use. Sample packets were removed from refrigerator prior to use. Cut lines  of the 

top of the pouch were sterilized by using 70% ethyl alcohol and pouch was opened using flamed sterilized scissor. Preservatives from 

three types were measured and added using APX-200 model top loading balance (Qualitron (pvt) Ltd., Rajagiriya) according to 

concentrations and milk quantity used. Preservatives were added to inoculated milk separately using a sterilized measuring jar. 

 

2.3 Preliminary study to select best concentration of each preservative 

Titratable acidity, pH, firmness, Total solids, Yeast and Mold count of each yoghurt added different concentrations of three 

preservatives were measured.  

 

2.3.1 Shelf life Evaluation 

Yoghurt samples were tested for pH and titratable acidity.   Model PH 55, 1001367 type pH meter was used to measure the pH. 

Yogurt samples were tested for 21 days in cold storage (4 ˚C). Three replicates were used for each treatment and results were 

evaluated using SAS soft ware package. Titratable acidity, pH and physical changes were monitored at room temperature (25˚C). 

 

2.3.2 Microbiological analysis 

Yoghurt samples were tested for coliforms, Yeast and Mold counts using standards microbiological methods. 

 

 

Preservative Treatment Number Concentration % (w/v) 

Control  

(without adding of preservatives) 

 

           0 

 

0 

Potassium sorbate T 11 

T12 

T13 

1) 0.050 

2) 0.075 

3) 0.100 

ε-Polylysine    T21 

   T22 

   T23 

1) 0.005 

2) 0.015 

3) 0.025 
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2.3.3 Physical property analysis 

Firmness was measured by using digital penetrometer-G 10777 (Trifoly industries, Italy). Diameter of the nobe was 1.135cm. 

 

2.4 Determining of the acceptability of yoghurts added different preservatives 

 

2.4.1 Preparation of Samples 

Yoghurt samples were prepared according to the method described above. 

 

2.4.2 Testing for sensory qualities 

Sensory evaluation was done at MILCO (pvt) Limited, Digana, Rajawella. The sensory characteristics were appearance, colour, 

texture, taste and overall acceptability. The panel consists of 30 untrained panelists.  

 

2.4.3 Testing criteria 

The seven point hedonic scale was used to evaluate the degree of preference for each attributes. 

 

2.4.4 Serving samples 

The samples were coded with three digit random numbers drawn from a random number table. Samples were served in random order. 

The panelists were provided with distilled water and they were asked to rinse their mouth after each testing. 

 

2.4.5 Statistical analysis 

The non parametric ranking procedure was used with Friedman Rank Sum test for evaluation of quality parameters. The data was 

analyzed with MINITAB soft ware package. The significant level of 0.05 was used for analysis.  

III. RESULTS AND DISCUSSION 

3.1 Acidification of yoghurt during cold storage 

 

3.1.1Titratable Acidity (% lactic acid) 

Measuring of titratable acidity (TA) was done for 20 days with 4 days interval. Samples with three different concentrations of each 

preservative were used to measure TA. 

Titratable acidity of yoghurts with commonly available preservative in market; potassium sorbate was observed for 20 days comparing 

with a control (Table 3.1). 

Table 3.1 Mean values and variation of titratable acidity of yoghurt samples incorporated with potassium sorbate (C6H7O2K) for 20 

days under 4 °C refrigeration. 

Treatment Storage period (days) 

0 5 10 15 20 

Control 0.75±0.01
a
 0.90±0.01

a 
0.95±0.01

a 
1.06±0.02

a 
1.26±0.01

a 

T11 
0.62±0.01

bc
 0.75±0.01

bc 
0.79±0.01

b 
0.80±0.01

b 
0.80±0.01

b 

T12 0.63±0.02
b
 0.76±0.01

c 
0.78±0.01

c 
0.79±0.01

bc 
0.79±0.01

bc 

T13 
0.60±0.01

c 
0.72±0.01

d 
0.75±0.00

d 
0.78±0.01

d 
0.78±0.01

d 

*All values in the same column with different superscripts are significantly different at (p<0.05). control; no (C6H7O2K) added, T11; 

contains 0.05 g 100 g-1, T12; contains 0.075 g 100 g-1, tT13; contains 0.10 g 100 g-1 

 

According to the data showing in Table 3.1, titratable acidity of yoghurt increases for three weeks. Different superscripts of mean 

values shows significantly difference of the acidity of each preservative (<0.05). SLS 735; part 2 (1989) has mentioned that acceptable 

acidity range is 0.8-1.25%. The control which not added potassium sorbate was reached to 1.26% acidity. So it has only 20 days shelf 

life and other C6H7O2K added yogurts have more than 20 days shelf life. Acidity of control was significantly different (<0.05) from 

other. According to the data analyzed, storage period and treatment with the potassium sorbate are significantly affected to the 

titratable acidity. Moreover, it reveals that interaction of storage period * treatment has significant effect to acidification of yoghurt. 

Titratable acidity of yogurts has increased over the time and acidity of yoghurt which not added C6H7O2K increased drastically than 

others. Hence, this experiment has shown the inhibitory activity of potassium sorbate on post fermentation. In other words, it merely 

inhibits the activity of starter culture (Streptococcus thermophilus and Lactobacillus bulgaricus). Tamime and Robinson, (1999) has 

mentioned that there is an antimycotic activity of potassium sorbate [9].  

0.1% potassium sorbate added yoghurt got lowest acidification rate. So it has low post –acidification. It means, 0.1% sorbate added 

yogurt has longer shelf life than others (0.05% and 0.075% sorbate added yoghurts). Hamdan et al. (1971) has reported that sorbates 

retarded the growth of commercial yoghurt cultures and decreased the rate of acid production during fermentation study conducted in 

laboratory [4]. 

ε- Poly-L-Lysine is the other preservative which used for controlling of post- acidification in this experiment. 
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3.8

4

4.2

4.4

4.6

4.8

0 5 10 15 20

Control
0.050%
0.075%
0.100%

3.8

4

4.2

4.4

4.6

4.8

0 5 10 15 20

Control

0.005%

0.015%

0.025%

 

Table 3.2 Mean values and variation of titratable acidity of yoghurt samples incorporated with ε- Poly-L-Lysine for 20 days  

under 4 ° C. 

 

Treatment Storage period (days) 

0 5 10 15 20 

Control 0.75±0.01
a 

0.90±0.01
a 

0.95±0.01
a 

1.06±0.01
a 

1.26±0.01
a 

T21 
0.63±0.01

b 
0.76±0.01

b 
0.75±0.01

b 
0.80±0.02

b 
0.81±0.01

b 

T22 0.68±0.02
c 

0.74±0.00
b 

0.77±0.01
c 

0.79±0.01
b 

0.79±0.01
b 

T23 0.69±0.01
c 

0.71±0.01
d 

0.75±0.01
b 

0.79±0.01
b 

0.79±0.01
b 

*All values in the same column with different superscripts are significantly different at (p<0.05).  

 

Storage time and ε- Polylysine (ε-PL) had significant effect on lactic acid % of the yoghurt (<0.05) (Table 3.2). Table 3.2 shows the 

continuous increasement of the acidity of blank yoghurt and controlling of acid production in yoghurt added ε-PL. Shih et al, (2004) 

found that polylysine electrostatically adsorb onto cell membrane and abnormal distribution of the cytoplasm [8]. There were not 

significant different among three levels of ε-PL (<0.05). It means that even low concentrations of ε-PL can inhibit the activity of lactic 

acid bacteria. So, addition of 0.005% concentration of ε-PL is sufficient for the inhibiting of post production acidification. Poly-L-

lysine has been shown to inhibit growth in a wide variety of organisms at concentrations of less than 100 μg/mL[12]. 

 

3.1.2 pH 

The pH of the set yoghurts was measured for 20 days with 4 days interval.        

 

 

     

     

  

 

 

 

 

 

Figure 3.1 Variation of pH of yoghurt samples added with different antimicrobial agents during cold storage for 20 days at 4 ° C (a) 

yoghurt added with C6H7O2K (b) yoghurt added with ε-polylysine, Control; no preservative added 

 

The pH values of both graphs considerably decreased from 0 day to 20 days. However, it was observed that pH values of the yoghurts 

added two preservatives were not changed dramatically. According to the data analyzed; there was significant effect of potassium 

sorbate and ε-PL on pH of set yogurt (<0.05). Figure (a) showed that after 5 days storage period of yogurt, there was not remarkable 

decrease in the pH values. It was same for the yogurts added ε-PL (Figure b).  

Even though there was not significantly different of pH of the yoghurt added potassium sorbate at 20
th

 day of post production; yogurt 

0.01% showed the highest pH (Figure a). Controlling of pH by potassium sorbate could be due to inhibiting of the activity of starter 

culture. The antimicrobial action of sorbic acid is due to its inhibitory influence on various enzymes in the microbial cell.   

(a) 

Storage Period (days) 

(b) 

Storage Period (days) 
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The pH of the yoghurt added ε-polylysine also controlled (Figure b). After 5 days of cold storage, pH of yogurt added ε-PL has 

controlled and there were not significant different among three levels (<0.05). The antimicrobial effect of polylysine requires slightly 

acidic conditions and in alkaline conditions greater amounts of ε- PL are needed as antimicrobial activity is lowered [3].  

3.2 Textural property of set yoghurt during cold storage  

The firmness of all the samples studied were not significantly different (>0.05). Firmness of samples was increased in 10
th

 day of post 

production and it has maintained until 20
th

 day (Figure 3.2). Tamime and Robinson (1999) has mentioned that acid milk gelation in 

yoghurt happens due to association of casein micelles with one another via ca-phosphate bridges [9].  

  

 

 

 

 

Figure 3.2 Variation of firmness during cold storage of yoghurt added with potassium sorbate (A), polylysine (B) 

Further, high heat treatment of the milk base leads to firmer gels and faster gelation. In addition, gel firmness continues to increase 

with time; during the cold storage period of the product. Firmness of yoghurts added ε- PL was higher than the yoghurt added 

potassium sorbate. Shih et al, (2006) has mentioned that ε- PL is biodegradable fibre. 

 

3.3 Microbiological analysis of set yoghurt samples with tested antimicrobials during cold storage at 4 °C. 

All the samples added preservative was safe to consumers. There were not contaminations with Coliform and Escherichia coli. 

Yoghurts added preservatives were free from Coliform and Salmonella. Ε-PL has an ability to inhibit the growth of Ecoli bacteria.  
Even though, ε-PL has good antifungal activity, moulds were present than standard level. Tamime and Robinson (1999) have 

mentioned that potassium sorbate does not reduce actual number of yeast and moulds in the product, but merely inhibit their activity 

[9]. 

 

3.4 Comparison of best concentrations of three preservatives 

There was best concentration level of each preservative discussed above. Those best concentrations were selected by using especially: 

the variation of titratable acidity, pH and texture of set yoghurts. 0.1% (w/v) of potassium sorbate and 0.005% (w/v) of ε-polylysine 

were better than other concentrations of each preservative. GRAS, (2010) mentioned that ε-polylysine can be used at levels ranging 

from 0.005%-0.06% (w/v) as food additives [3].  

Sorbate concentrations in milk products were determined using a method based on the Provisional Standard of the International Dairy 

Federation (1987), with minor modifications. All the samples were controlled the acid development of the set yogurts. Figure 3.3 

showed that lactic acid% of set yoghurts does not changed. But the acidity of yoghurts added K-sorbate was lower than others.  

0
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0 10 20
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Figure3.3 Variation of titratable acidity of set yoghurt with best concentrations of the two preservatives at 4 ° 

Eventhogh, the inhibiting mechanism of both preservatives are different to each other, all preservatives can be controlled the post-

acidification of yoghurts. Among two optimum concentrations in this experiment; potassium sorbate got higher concentration when 

comparing with polylysine. It means that, it needs higher concentration (0.1% w/v) to inhibit the activity of starter culture in post 

fermentation. In contrast; ε-PL needs small concentration for inhibition. 

K-sorbate is commonly available chemical preservative for set yogurt. But using of chemical preservative can be harmful. Hence, 

there is a trend to use natural preservatives instead of chemical preservatives. Natural preservatives are non toxic, biodegradable and 

biocompatible to human. Further; ε-PL has many benefits to human [1], [8]. 

Firmness during cold storage ranged from 0.35N to 0.45N and 0.35N to 0.51N for milk preserved by K-sorbate and ε-PL. It was in 

blank yoghurt was from 0.4N to 0.48N. So there was no deviation of texture of two preservatives. 

 

3.5 Sensory Analysis 

Measuring of sensory quality characteristics of yoghurt is important to get an idea about consumer acceptance of new product. Harper 

et al, (1991) mentioned that sensory quality of dairy products, including yogurt is vital since the best ingredients make the best final 

product and quality drives consumer acceptance [6]. 

3.5.1 Taste 

Data analyzed has shown that there was a significant different at least between two samples (<0.05). Highest median value and highest 

sum of ranks were obtained for the taste in the yoghurt added 0.005% (w/v) ε-polylysine. So it can be said that ε-polylysine gives 

better taste and less sour taste. Yoghurt which did not added any preservatives (blank yoghurt) gave bad taste due to sourness. 

According to ideas of panelists; yoghurt with K-sorbate gave bitter taste. Tribby, (2009) found that potassium sorbate can cause off 

flavors of yoghurts [10]. Maki et al, (2012) has mentioned that ε-PL has sweetness, astringency, harshness or other characteristic taste 

[7]. 

3.5.2 Colour 

Colour is the first attribute a consumer perceives in food. There was significant difference in colour of yogurt with preservatives and 

blank yoghurt (<0.05). According to the sum of ranks, most preferred colour exhibited in yogurt added ε-PL. Colour of the product is 

affected by its physical and chemical composition [9]. Colour of the yoghurt added preservatives may be varied due to changes of 

chemical composition of yoghurts. 

3.5.3 Odor 

Due to the adjusted probability value was lower than 0.05, there was significant different between aroma of samples. According to the 

median value and sum of ranks; yoghurts added ε-PL got most preferred aroma. Yoghurt added K-sorbate gave off odor. Lactic acid 

bacteria can decompose sorbic acid and gives a geranium like off odor.  

3.5.4 Mouth feel 

There was a significant difference at least between two samples (<0.05). According to the results, yoghurt added ε-PL gave better 

mouth feel than other others. Firmer or thicker samples will take longer to dissolve in the mouth. Sour taste positively correlated with 

tooth etch mouth feel. So blank yoghurt got bad mouth feel with respect to other yoghurts. 

3.5.5 Appearance 

Among three samples, yogurt added ε-PL got better appearance than others. Whey separation could be seen in other yoghurts due to 

low pH. 

Figure 3.4 Spider-web diagram of sensory differences between selected yoghurt added with best concentrations of three preservatives 

samples 

This web diagram showed that yogurt with ε-PL gave better taste, odor, mouth feel and appearance than others. 

 

3.5.6 Overall acceptability 

Storage period (days) 

0

2

4

6
Taste

Odor

Mouth feel

Colour

Appearance

Overall

Acceptability

ε-PL

K-sorbate

Control



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      87 

ISSN 2250-3153  

www.ijsrp.org 

According to the results; yoghurt with 0.005% (W/V) ε-PL gave highest acceptability than others. Some bacteria, yeast and mould 

decompose fat and oxidation. Therefore, it makes unfavorable odor, colour and appearance. The control yoghurt got lower ranks for 

overall acceptability. 

IV. CONCLUSION 

This study has shown that post-acidification of set yoghurt during cold storage can be controlled by adding potassium sorbate and ε-

polylysine. Those preservatives can successfully inhibit the activity of lactic acid bacteria (Streptococcus thermophillus and 

Lactobacillus bulgaricus) in post fermentation of yoghurt. Potassium sorbate 0.1% (w/v) and ε-polylysine 0.005% (w/v) are the best 

concentrations which inhibits the post-fermentation of lactic acid bacteria. Moreover, the addition of polylysine and potassium sorbate 

does not remarkably change acid gel formation and the texture of set yoghurt. When these are incorpared the preserved yoghurt has 

more than 21 days shelf life. Yoghurt added with ε-polylysine 0.005% (w/v) concentration gives desirable sensory characteristics. 

Finally, ε-polylysine is a good natural preservatives which can control the post-acidification of set yoghurt during cold storage 

compared when the chemical preservative, Potassium sorbate. 
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Abstract- Depleted Uranium (DU) ammunitions were used by the 

U.S.A and UK troops in an open environment for the first time in 

history against Iraq on civilians and military targets during Gulf 

wars in 1991-2003. Spatial distribution and risk assessment of 

soil in the estimated sites at Basrah Governorate with uranium 

contaminations have been screened using statistics and 

geographic information system (GIS) methods, and a 

performance model of predication distribution and potential 

distant values of DU and other polluted components were 

detected by data collection.  An interpolation technique was 

practiced in order to accomplish certainties in the data set and to 

decrease the influence of outliers. After choosing a tailored 

model, parameters can be recycled with the data to estimate 

Uranium concentrations at unsampled locations using the kriging 

technique to define the weights of adjacent monitoring in the 

predicating underground surfaces similar to contaminated 

elements and radionuclides of uranium chains. The problem 

appears when were increased in the deaths and congenital 

malformations resulted from carcinogenic diseases among 

Basrah population, after 1994 of due to use of DU extensively in 

these regions. The primary purpose of this paper is to present the 

current state of the determine DU sites and to predict in adjacent 

points of specific locations using different techniques. A review 

is provided aiming to discuss the effect of pollution by DU and 

transferring the pollutants to groundwater. 

 

Index Terms- Contaminated Soil; Kriging Technique; Spatial 

Variability; Depleted Uranium; Contaminants Transport; 

Groundwater prediction; Healthiness Risks 

 

I. INTRODUCTION 

ranium is a severe silvery-white, ductile and lightly 

paramagnetic metal, which is pyrophoric when lastly 

involved it is slightly softer than steel and reacts with water when 

present in a finely divided state. In air, it naturally oxidizes and 

transforms shielded with a layer of oxide. All isotopes of 

uranium are radioactive. although generally believed of as 

infrequent is more ordinary in environment than other elements 

such as cadmium, selenium, cesium in addition to some of the 

infrequent elements (Bowen,1979; Kay and laby, 1995).  DU is 

different from natural uranium by lesser percentage 

concentrations of 
235

U (0.7%) and 
234

U. In typical DU, the 

purport of 
235

U is about one-third of its original value (0.2– 

0.3%). Subsequently, the activity of DU is about 60% of the 

activity of natural uranium. Depleted uranium may comprise 

traces of 
236

U and 
239+240

 Pu of cross-contamination. Metallic 

uranium is 65% more ambiguous, than instructor, has a high 

dissolving point (11328C) and is exceedingly pyrophoric as 

table1. (Burkart, et al., 2004).   

 

 

Table 1: Shows the Outputs of enrichment uranium isotopes: 

 

Outputs of enrichment 

U238 U235 U234 Isotopes 

5.5 % 93.5 % 1 % Weapon grade uranium composition 

99.8 % 0.25 % 0.001 Depleted uranium composition 

 

        The process of conducting the DU risk assessment which   

involves selecting reference values, obtaining concentrations in 

environmental media, and identifying exposure parameters. 

Additionally, it is associated with exposure models which 

include benchmarks, site characteristics and chemical properties. 

Exposure parameters have been formulated in the database, and 

then behavioral studies were based on remediation of these 

contaminants and exposure of any material radioactive 

(Paustenbach, 2000). 

 

II. DISTRIBUTION OF CONTAMINATED SOILS BY DU 

        Different ways have contributed to spread of pollution, such 

as the migration of DU to the surface and underground water, it 

and can be incorporated ultimately into the food chain by 

corrosion process of ammunitions. Inhalation of DU dust through 

the war period, and ingestion contaminated water or food after 

the war also paid to spread contamination. Thus, groundwater 

based on several studies on formation the suitable method to 

simulate the groundwater zone, integrated assessment of thematic 

maps using a develop  model based on GIS techniques is the 

most suitable procedure for groundwater potential zones 

prediction  (Eliza et al., 2010). 

U 
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        Amounts of DU weapons were estimated at Iraq between 

320 – 800 tons, which used against Iraq since the first Gulf War 

in 1991. The use of DU bullets and projectiles on Iraqi region 

hasn’t stopped since 1991, also   the 1998 attack on Iraq. Then, 

big invasion was come in these areas at 2003 and spending more 

than last wars of DU weaponries (William, 2002).  But USA 

Group green peace and Holland larka institute (1999) have been 

proved that about (700-800) ton of DU were used in southern 

operational of Iraq. These amounts of DU are containing of 

radiation to enough of (500000) case threaten in death. Big 

amounts of DU were led to high chemical toxicity more than 

700000 times, of the dust dispersion in the DU projectiles factory 

at 1980, which follower to US defense ministry, collony city, 

New York. 

        USA and its allies militaries were used DU projectiles in 

seriously residential areas this time, such as in Basrah.  So, 

Japanese scientists have been measured the radioactive nuclides 

for 
238

U and decay series. Many of the numbers of sampling was 

collected from different sites of the southern Iraq, they are 

utilized Gamma spectrometry High purity Germanium analyzer 

and they had gotten increases in the radionuclides concentrations 

in the core samples after 2003 war. Those are due to exist high 

amounts of DU fragments, bullets, missiles, and munitions, were 

all used in the locations of martial actions (Komura et al., 2003). 

The global DU waste stockpiles all around the world have been 

estimated to be 1.3 million tons in 2001 by a yearly upsurge of 

50,000 tones [48]. Ecological administrations, groups, and 

campaigners have been occupied last twenty years to forbiddance 

DU arm. There are  three US corporations that products great 

caliber DU rounds are provided most of the countries which they  

are consider  assistance USA to implementation all their 

planners. So there are eighteen countries are supposed to have 

DU weaponries in their armed. These comprise of UK, USA, 

France, Russia, Bahrain, Egypt, Oman, Thailand, Kingdom Saudi 

Arabia, China, India, Taiwan, Greece, Turkey, Israel, Kuwait, 

Pakistan, and Jordan (Dug Weir, 2007) as in figure 1. 

 

 
 

Fig. 1: Map of world explain Depleted Uranium in Iraq and around the world 

 

III. DATA DESCRIPTIONS 

        The proposed study will include taking different 

contaminated samples of many of parameters that are soil, air, 

water, doses, cancer cases, and biological samples from diverse 

departments such as institutes, universities, environmental, and 

health ministries. Data collect and developed in the database to 

determine the DU concentrations which will leads to various 

carcinogenic hazards on human body. These samples will be 

taken from different locally registered data for the last twenty 

years and create a mathematical model representing them. The 

meant data will be modeled statistically, a further studies will be 

presented to show that possible future hazards on human health, 

plants and animals. Also may be continuous to decades or 

centuries due to transfer DU contaminants to underground water. 

So there are many methods were used effectively to study 

contamination and attempt to define unsampled sites, one of 

these procedures are kriging techniques that uses to predict 

unknown points at specific locations. 

        Most of studied areas in Basrah governorate were appeared 

contaminated with radiation as a result of second Gulf war 1991. 

Radionuclides isotopes of the 
238

U decay chains have been 

increased significantly, also main composition of DU projectiles 

on comparison amid investigated and background levels are 

effective in southern soils of Iraq. It seems clear there is an 

increase in the uranium isotopes in soil surface due to Exposure 

to these weapons during combat maneuvering by American 

troops causing cancer significantly between Basrah populations 

(Koul and chadderton, 1988).  
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        The aim of this paper is to give an overview of the present 

features by employing geostatistical interpolation. Also, to utilize 

kriging technique in predictions of the supporting data and to 

develop the methodology and procedures in detail. Also, to a 

gain knowledge during a literature reviews about prediction of 

the contamination at Basrah governorate and define hot-spots in 

this areas, including the use of ancillary data. 

 

IV. GEOSTATISTICAL INTERPOLATION TECHNIQUES 

        This paper presents an overview of interpolation techniques 

with a precise emphasis on the characteristics of significance to 

its implementations for determination of hazard in the mining 

manufacturing, but ,some sites has implementations that different 

from others, might be the pollutants  elements  are concentrated 

in these sites. Nevertheless, we as well briefly show the 

connotations of interpolation and diverse methods to interpolate 

unsampled pointes from other known points at specific locations. 

This is a review paper proposing to briefly the comprehensive 

field of geostatistical interpolation. As such, an extensive index 

is given. These indices exceeds the papers mentioned in the 

manuscript of this paper and is aimed to give people guidance of 

the main references. So, many researchers investigated the effect 

of pollutant elements on the properties of contaminated soil by 

conducted series of tests using geostatistical interpolation with 

many kinds of kriging techniques: 

        Geological methods, involving interpretation of geologic 

data and field exploration, represent an important first step in any 

groundwater investigation. The various surficial parameters 

prepared from remotely sensed data and ancillary data can be 

integrated and analyzed through GIS to predict the potential of 

groundwater zone, and to monitor and conserve this important 

pollutant resource.  And also characteristics of underground 

water may be helpful to explore and understand the natural 

resources of groundwater and its potential area and the mapping 

of the area (Eliza et al., 2010). 

        Arc GIS geostatistical analyst 2001, can be used to explore 

data variability, look for outliers of data to examine global 

trends, and to investigate spatial autocorrelation and the 

correlation between multiple dataset. Also, It creates prediction 

of standard errors with the probability that particular threshold 

was exceeded. Quantity maps used various geostatistical 

interpolation techniques are based on statistics which not only 

produce prediction surfaces, but also error and indecision of 

surfaces. Thus, this analyst provides many tools and defaults 

which can be help to create surfaces quickly.  GIS gives a very 

effective tool for generating maps and statistical reports from a 

database. However, GIS functionality far exceeds the purposes of 

mapping and report compilation, database management systems 

and automated cartography. The most significant uses of GIS are 

spatial analysis capabilities. As spatial information is prearranged 

in a GIS, spatial analysis is the vigorous part of GIS. It can be 

done in two ways; one is the vector-based and the other is raster-

based analysis. Two essential tasks of GIS have been extensively 

recognized; cohort of maps and a cohort of tabular reports; 

Satellite Remote Sensing and GIS applications in agricultural 

meteorology (Raju, 2004). 

        The spatial distribution of soil nutrient factors laid a 

foundation for further assessment of soil fertility, the prediction 

is made possible by the existence of spatial dependence between 

observations as assessed by the correlogram or Semivariogram. 

The variance analysis and the geostatistical methods are used to 

determine the relative interpolation accuracy of each soil nutrient 

factors. Thus, the appropriate lag size was found and it became 

the stationary parameters along with isotropy, transform methods 

and neighborhood reference in order to select the optimal 

interpolation model that ensures the accuracy of the kriged 

results acceptable (Shen and Sarris, 2009). 

The object of probabilistic risk assessment is to discover a 

rational and scientifically justified method of dealing with 

uncertainty of variability; probabilistic method can be applied to 

explicate the uncertainty in the parameters within a specific 

exposure model, and how this uncertainty might be influencing 

to estimate the outcome. Choice of model and its structure is a 

basic uncertainty factor when evaluating exposure risks in 

contaminated land (US EPA, 2001).  

 

V. CONTAMINATED ELEMENTS PREDICTION 

        There are many elements were occurred different types of 

contamination in the environment. So, some methods used to 

explore and study the spatial structure and predictions with these 

contaminated elements particularly decay series of 
238

U, such as 

radon gas of the soil in south Italy, by chosen a kriging 

algorithm. Then, compare the prediction models among ordinary 

kriging, lognormal kriging, ordinary multi-Gaussian kriging, and 

ordinary indicator cokriging. There are many measures of 

accuracy; the mean absolute error, the mean squared error of 

prediction, the mean relative error, and a measure of 

effectiveness. So, showed that the multi-Gaussian kriging was 

the most accurate approach among those considered. The first 

step to understand spatial variation of radon gas, and mapping 

radon potential at any site. To compare the prediction 

performance in other areas, studies need to relate spatial variation 

to the lithology. (Buttafuoco et al., 2007). 

        Maroju, (2001) defined the weights of neighboring 

observation in the prediction procedure of semivariogram model 

where kriging has been used successfully in predicting 

underground water surfaces and to determine under earth levels 

such as our bodies, soil nutrients and mechanism of element 

displacement. Also ordinary Kriging was chosen and geometric 

means of radon gas (Rn) were evaluated for unmeasured zip 

codes, and this technique was used on the radon datasets to 

obtain a prediction maps and to present the impact of these 

results.  

        Spatial distribution of radon gas (Rn) concentrations is 

increasing because exposure to natural sources of radiation has 

become an important issue in terms of radiological protection in 

evaluation of radon potential at any location; it is difficult to use 

spatial variation alone in measured radon concentration in indoor 

air, so Spatio-Time distribution model is used.  Its distribution 

depends on many factors such locally dependent factors, i.e., 

building material, location of the building, floor level; and time-

dependent factors, i.e., exhalation from the surrounding walls and 

from the soil underneath the building, ventilation conditions and 

radioactivity contained in the outdoor air. (Baixeras et al. 1996; 

Nazaroff and Nero 1988; Virk 1999; Zhu et al., 1998). 
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        Radium content usually ranges from 10 to 100 Bq kg−1 at 

surface soil and from 15.27 to 47.27 Bq kg−1 in rocks (Nazaroff 

1992; Verdelocco et al., 2000). The total production rate of radon 

in soil is equivalent to the radium content (Nazaroff, 1992). 

Radon migration is known to be anomalously large on 

effectiveness faults (Baubron et al., 2002; King et al., 1996; 

Torgersen and O’Donnell, 1991) and shows temporal variation 

related to changing atmospheric conditions. As observed 

increases in spatial distribution of radon gas due to expose to 

natural radiological sources. It is difficult to use spatial variation 

of measured radon concentration in indoor air, as its distribution 

is based on many parameters that are difficult to evaluate, which 

are divided into two groups as locally dependent factors and 

time-dependent factors (Baixeras et al., 1996; Virk 1999; Zhu et 

al., 1998).  

        The latter was calibrated using a radioactive source of 
226

Ra 

having an equilibrium activity with 
226

Ra of 222.96 kBq with an 

efficiency of 74.5%.  Lucas cells were also calibrated, later to 

ensure radioactive equilibrium, that “noise” of other isotopes 

with alpha-radiation emission in the decay was avoided (Winkler 

et al., 2001).The prediction set was used to create a spatial model 

and predict the radon gas at locations in the corresponding 

validation set, thus providing an independent assessment of the 

prediction quality. It is unlikely that one method will produce the 

best estimate at all locations. Comparing radon anomalies with 

lithology and fault locations, no evidence of a strict correlation 

between type of outcropping terrain and radon anomalies was 

found, except in the western sector where there were granitic and 

gneissic terrain. A statistical link between them would be enable 

to use geology as an indication of where radon levels (Badr et al., 

1996). 

        A scatter plot of measured versus predicted values provided 

additional evidence on how well an estimation method has 

performed. The best possible estimates would match the 

measured values and therefore the slope of the scatter plot should 

be close to 1. Lastly the map of Rn concentration was computed 

on a 50 m×50 m grid using ordinary multi-Gaussian kriging. The 

nugget effect is a discontinuity at the origin of the variogram and 

relates to measurement errors and to spatial sources of variations 

at distances smaller than the shortest sampling interval (Journel 

and Huijbregts, 1978). Type of anisotropy is evident from the 

differences in sill in different directions; it reflects the effect of 

fractures and errors on the spatial distribution of radon gas, 

because they act as a preferred way of gas migration (Tansi et al., 

2005). 

        Kriging interpolated map has shown areas with high values 

of lead Pb concentrations. The good variogram structure of Pb is 

observed, revealing that there are clear spatial patterns of Pb on 

the distribution map and also that the current sampling density is 

ample to reveal such spatial patterns. The probability map was 

produced depending on the kriging interpolation and kriging 

standard deviation that provides useful information for hazard 

assessment and decision support. So, explicit monitoring points 

were used to observe, assess the main sources and pollution 

levels in the polluted regions. Then mathematical models are 

applied to distinguish Unknown values and, and also to compare 

and combine all data to use in predications (Batmunkh et al., 

2007). 

 

        A majority of the spatial variability and soil dependence in 

the landscape may have been caused by interactive effects of 

micro-topography and hydrologic conditions. As verified by the 

kriging analysis, plants that were grown in flooded plots with 

gypsum treatment had higher dry matter yields. The Variability 

of individual physicochemical properties of soil as indicated by 

CVs differed widely and significantly (p ≤ 0.01) among sampling 

sites and transects directions. The resulting landscape signatures 

and functional integrity may likely affect several abiotic and 

biotic components of a wetland ecosystem. The deleterious 

effects of Na on soil structure and plant growth have led to 

removal of Na from soils, usually by replacement with Ca. The 

emphasis in the reclamation of alkali soils is usually on reducing 

the Na to less than 15% of the exchange capacity (Sigua and 

Hudnall, 1991).  

        Lefohn et, al., (1987) used the method of Lagrange 

multipliers to solve the constrained optimization problem. The 

variograms used in kriging were derived from a linear rather than 

a spherical model. In 1982 monitoring sites were used in the 

kriging analyses and each cell was estimated using the nearest 

five monitoring sites. It could not be found within 500 km, the 

cell was estimated by using a site's 7-h average if the site was 

located within 30 km; the cell was not estimated if either of the 

two criteria was not met. There was a 1-ppb per degree latitude 

southerly increasing from Minnesota to Missouri. While trend-

surface, triangulation, and moving average models are alternative 

approaches to the kriging method, assumptions built into each of 

the models may not provide completely satisfactory results.  

Zeng and Huang, (2007); Manthena et al., (2009) were showed 

that Kriging is a geostatistical interpolation performance which 

used to design model of variography, and to interpolate the value 

of a random fields at unobserved  from observation  values at 

neighboring locations. So, the spatial structure of the data was 

implemented predicting and quantifying by kriging. Based on the 

autocorrelation of the element concentrations between two 

points. Statistical and Spatial analyses were performed for the 

sampling data of these variables in detail, and the corresponding 

to interpolation model was determined after many tests.  

        Kriging is not a good estimator in those cases and precision 

differences by means of semivariograms for each soil type or a 

pooled Semivariogram are negligible.  Predictions by using 

kriging interpolation show less bias. The predictions of these 

properties using soil maps are also less accurate than those 

obtained by kringing.  Nevertheless, no improvement is obtained 

when using a soil-separated by Semivariogram in kriging 

predictions in Xhantic Ferralsols. Combined kriging soil-map 

procedure was reduced effectually the bias that found in soil map 

predictions. It seems to be related to the greater variability of 

these soils, as well as the small datasets were provided for 

Semivariogram calculations (Utset et al., 2000). 

        Snepvangers et al., (2003) used two techniques of the 

spatio-temporal (ST) kriging of soil water content. First (ST-OK) 

has used only information about soil water content and second 

(ST-KED) has used kriging with external drift, to detect 

relationship between soil water content and net-precipitation. To 

show that the behavior of soil water content that predictions is 

physically more realistic, when using spatial-temporal kriging 

with external drift. The uncertainties of prediction are slightly 

smaller. Also how a dynamic physical relationship between soil 
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water content and net-precipitation can be used to improve 

interpolations. Coleman and Li, (1996)  were  used standard 

Matlab subspace trust region algorithm that depend on the 

interior-reflective Newton method to prevent the iteration, due to 

the initial choice of parameters which were fitted with 500 

randomly chosen of initial parameter sets. 

        Kriging means spatial prediction used to soil properties. It is 

a form of weighted local averaging that provides estimates of 

values at unrecorded places without bias and with minimum and 

known variance. It has also been used to make regional estimates 

with substantial gains in precision over traditional practice, and 

to describe the structure of spatial dependence, both for 

isotropically varying soil properties and for anisotropic 

properties that vary in different locations (Vieira et al., 1983; 

Webster and Burgess, 1980). Ordinary Kriging is the most 

common geostatistical estimator. It assumes that the mean is 

unknown and computes the unsampled value as a linear 

combination of the neighboring observations (Goovaerts, 1997). 

Tomas Oberg & Boberback, (2010) indicated that radiation 

activities should be recognized and they should quantify the 

uncertainty to prediction of risks, also can be achieved by 

applying probabilistic methods. Therefore Kriging analyses of 

soil properties were suggested that both gypsum addition and 

water management should become a major part of marsh 

revegetation and restoration programs. Limiting the range of soil 

variables permits more accurate predictions for expected 

response to alternative soil management inputs and land 

contaminated use as in marsh, and to develop a stochastic model 

that may describe the potential capabilities of land use. The 

hazard foundation is the soil contaminant and the endangered 

object could be a human, an animal or plant species. 

        The function used to model the experimental variogram 

must be a conditionally negative definite to ensure that the 

kriging variances are positive, to build a model that describes the 

major spatial variations features under study. The best fitting 

function can be chosen by cross-validation, that verified by 

compatibility between the data and the model. It takes each data 

point in turn, removing it temporarily from the data set and using 

its adjacent information to predict the value of the variable at its 

location. The estimate is compared with the measured value by 

calculating the experimental error. The accuracy of spatial maps 

depends on many factors, such as sample density, sample 

configuration, and prediction methods (Gotway et al., 1996). 

        Asymmetry is the most common form of departure from 

normality; positively skewed data are encountered in many 

fields. The variogram is sensitive to outliers in the data and its 

behavior is affected by a few very large or small values. Kriging 

chosen should depend on the characteristics of the data. 

Lognormal kriging (Dowd, 1982), multi-Gaussian kriging 

(Verly, 1983), and indicator kriging (Journel, 1983), could deal 

with skewed data, to explore the spatial structure of soil gas 

radon concentration in south Italy and to compare the prediction 

performances of the four different kriging algorithms (Webster 

and Oliver, 2001). 

        Kriging basics include stationary covariance process and 

compare kriging with regression, and summarize standard 

designs for kriging Meta models, by presenting unique designs 

that are consecutive and modified using cross-validation. 

Regression models such as polynomials are useful in the local 

search for optimization and in screening for identification of the 

most important factors. In distribution-free bootstrapping, and 

investigating the effects of non-constant variances which occur in 

queuing simulations, common random numbers and non-

normality, kriging uses maximum likelihood estimators of the 

weights, which assume normality. Comparisons of different Meta 

model types as polynomial regression, Kriging, splines, rational 

functions remain a challenging problem (Beers and Kleijnen, 

2004). 

 

VI. CONCLUSIONS 

        Many of techniques were used in the interpolation 

prediction such as geostatistical, geological, and kriging to 

predict unknown points of adjacent samples at specific locations.  

Kriging technique was considered the best estimator in the 

prediction and comprise of more kinds to interpolate soil 

properties, which are ordinary kriging, universal kriging, simple 

kriging, multi-Gaussian, ordinary indicator cokriging and linear 

regression models in combination with kriging. A spatial 

interpolation technique called kriging is widely applied in soil 

studies. It is uses to reduce the cost of sampling and analysis for 

mapping pollutant, and uses the semi-variogram to quantify the 

spatial variation of a regionalized variable. 

        In this paper we utilized kriging due to has ability to 

interpolate contaminated elements in different sites and for long 

terms. There are many measures of accuracy and cross-

validation; like  the mean absolute error, the mean squared error 

of prediction, the mean relative error, and a measure of 

effectiveness were used to compare prediction performance in 

different sites, define precision levels among them, and mapping 

contaminant elements potential at any site. So, showed that the 

multi-Gaussian kriging was the most accurate approach among 

those considered.  
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    Abstract- The aim of this article is to optimize the process parameters for turning operation by use of Taguchi and Principal 

component analysis method. The aim of the present work is to investigate the effects of process parameters on surface finish and 

material removal rate (MRR) to obtain the optimal setting of these process parameters as product with good finishing surface is 

desirable in turning process with minimum machining cost. 

 

    Index Terms- Optimization, PCA, Surface roughness, Taguchi and Principal Component Analysis Method 

 

I. INTRODUCTION 

urface roughness plays important role in heat transfer application and electrical transformation application and copper is used as 

material for it. In addition copper is widely used for so many applications of electrical, industrial application and medical science. 

Turning operation is widely used in manufacturing company. For optimization of MRR and Surface roughness PCA method coupled 

with grey based Taguchi method is implemented as multi response optimization problem cannot solved by other optimization methods  

 

    In this method orthogonal array and signal to noise ratio is calculated as Taguchi method and correlation, eigenvalue, principal 

component and Grey relational coefficient is calculated by PCA methods.   

 

II. LITERATURE REVIEW   

In 2012, 

Yadav and narang had conclude from ANOVA analysis and Taguchi method for medium carbon steel, parameters making significant 

effect on surface roughness are feed rate and cutting speed. He shown that with the increase in feed rate the surface roughness also 

increases & as the cutting speed decreases the surface roughness increases. [1] 

 

In 2008, 

H.S Lu et al. had used PCA method for milling of steel and shown that contribution of milling type, spindle speed and feed is totally 

79% and radial and axial depth of cut has comparatively less contribution. [2] 

 

In 2010, 

Tejender pal sing et al. had used aluminum bar for turning and by mathematical model shown that surface roughness decrease with 

increase in rack angle. [3]  

 

In 2008, 

Mustafa gunay has shown that negative rack angle produces poor surface finish and positive rack angle produce good surface finish 

with less surface roughness using anova. [4] 

 

In 2010, 

Mehmat et al. had used multiple regression and artificial neural network approaches to predict the surface roughness in AISI 1040 

steel. The parameters such as cutting speed, feed, and cutting of depth were measured by means of full factorial experimental design. 

He shown that the feed rate is the dominant factor affecting the surface roughness, followed by depth of cut and cutting speed. The 

proposed models can be used effectively to predict the surface roughness in turning process. [5] 

     

S 
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III. TAGUCHI AND PCA METHOD OVERVIEW 

Taguchi Method is developed by Dr. Genichi Taguchi, a Japanese quality management consultant. The method explores the concept 

of quadratic quality loss function and uses a statistical measure of performance called Signal-to-Noise (S/N) ratio. The S/N ratio takes 

both the mean and the variability into account. The S/N ratio is the ratio of the mean (Signal) to the standard deviation (Noise). The 

ratio depends on the quality characteristics of the product/process to be optimized. The standard S/N ratios generally used are as 

follows: - Nominal is Best (NB), Lower the Better (LB) and Higher the Better (HB),  The optimal setting is the parameter 

combination, which has the highest S/N ratio. 

Taguchi’s S/N Ratio for (NB) Nominal-the-best 

 
Taguchi’s S/N Ratio for (LB) Lower-the-better 

 
Taguchi’s S/N Ratio for (HB) Higher-the-better 

 
Principal Component Analysis (PCA), [Su and Tong (1997)] is a way of identifying patterns in the correlated data, and expressing the 

data in such a way so as to highlight their similarities and differences. The main advantage of PCA is that once the patterns in data 

have been identified, the data can be compressed, i.e. by reducing the number of dimensions, without much loss of information. The 

methods involved in PCA are discussed below: 

1. Getting some data 

2. Normalization of data 

3. Calculation of covariance matrix. 

4. Interpretation of covariance matrix. 

 

The normalized data have then been utilized to construct a variance-covariance matrix M , which is illustrated as below: 

 

 
In which u stands for the number of quality characteristics and p stands for the number of experimental runs. Then, eigenvectors and 

Eigenvalues of matrix M can be computed, which are denoted by  Vj and λj respectively. 

 
It is to be noted that every principal component j ψ represents a certain degree of explanation of the variation of quality characteristics, 

namely the accountability proportion (AP). When several principal components are accumulated, it increases the accountability 

proportion of quality characteristics. This is denoted as cumulative accountability proportion (CAP). In the present work, the 

composite principal component ψ has been defined as the combination of principal components with their individual Eigenvalues. 

This composite principal component ψ serves as the representative of multi-quality responses, called multi/composite quality 

indicator. If a quality characteristic Qj strongly dominates in the jth principal component, this principal component becomes the major 

indicator of such a quality characteristic. It should be noted that one quality indicator may often represent all the multi-quality 

characteristics. Selection of individual principal components ( ψj ), those to be included in the composite quality indicator ψ , depends 

on their individual accountability proportion. 

 

In grey relational analysis, experimental data i.e. measured features of quality characteristics of the product are first normalized 

ranging from zero to one. This process is known as grey relational generation. Next, based on normalized experimental data,grey 

relational coefficient is calculated to represent the correlation between the desired and actual experimental data. Then overall grey 

relational grade is determined by averaging the grey relational coefficient corresponding to selected responses. The overall 

performance characteristic of the multiple response process depends on the calculated grey relational grade. This approach converts a 
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multiple- response- process optimization problem into a single response optimization situation, with the objective function is overall 

grey relational grade. The optimal parametric combination is then evaluated by maximizing the overall grey relational grade. 

In grey relational generation, the normalized data corresponding to Lower-the-Better can be expressed as: 

 
Higher-the-better 

 
where xi (k) is the value after the grey relational generation, min yi (k) is the smallest value of yi (k)  for the kth response, and max yi 

(k)  is the largest value of yi (k) for the kth response. An ideal sequence is (x)i k for the responses. The purpose of grey relational grade 

is to reveal the degrees of relation between the sequences  (x)i k and (x)j k. The grey relational coefficient  ξi (k) can be calculated as 

 
where  

  is difference of the absolute value x0 k and xi (k) 

The overall grey relational grade is 

 

IV. PROCEDURE FOR EXPERIMENT 

After checking & preparation of the lathe machine the weight of the copper work piece to be measured. After that different level 

parameters (combination of feed, spindle speed, depth of cut and tool angle) are set and turning operation to be carried out. For each 

experiment MRR and surface roughness to be measured. 

 

SR NO PARAMETER LEVEL1 LEVEL2 LEVEL3 

1 SIDE RACK 

ANGLE 

18 19 20 

2 FEED 0.07 0.14 0.21 

3 CUTTING SPEED 16 20 23 

4 DEPH OF CUT 0.1 0.2 0.3 

TABLE 1 PARAMETRIC DESIGN 

 

After measuring the all data for different combination normalizing data set of MRR and surface roughness to be generated. Correlation 

coefficient is measured between responses. The next step is to find out eighenvalue and eigenvectors for responses. 

 

RUN 

NO 

SIDE 

RACK 

ANGLE 

FEED CUTTING 

SPEED 

DEPTH 

OF CUT 

INIT. 

WEIGHT 

(GRAM) 

FINAL 

WEIGHT 

(GRAM) 

TIME 

(MIN) 

MRR 

(mm3/ 

min) 

RA 

(µM) 

1 18 0.07 16 0.1 319 226 3.214 110.86 14.97 

2 18 0.14 18 0.2 311 293 1.4319 496.29 8.76 

3 18 0.21 23 0.3 320 316 0.744 1430.00 6.90 

4 19 0.07 18 0.3 313 239 2.869 370.741 12.89 

5 19 0.14 23 0.1 316 305 1.116 320.10 9.76 

6 19 0.21 16 0.2 318 308 1.082 658.028 5.95 

7 20 0.07 23 0.2 317 272 2.232 319.044 10.01 

8 20 0.14 16 0.3 305 281 1.623 655.417 7.57 

9 20 0.21 18 0.1 330 322 0.9566 373.695 3.80 

TABLE 2 MRR AND RA FOR ORTHOGONAL ARRAY 
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SR NO SURFACE ROUGHNESS MRR 

Normal 1.0000 1.0000 

1 0.2538 0.0775 

2 0.4338 0.3464 

3 0.5507 1.0000 

4 0.2948 0.2593 

5 0.3893 0.2238 

6 0.6387 0.4602 

7 0.3796 0.2231 

8 0.5020 0.4583 

9 1.0000 0.2613 

TABLE 3 NORMALIZING DATA 

 

SR NO CORRELATIO

N 

COEFFICI

ENT 

COMMENT 

1 MRR & RA 0.251 Correlated 

TABLE 4 CORRELAION COEFFICIENT 

 

 Ψ1 Ψ2 

EIGENVALUE 1.251 0.7490000000 

EIGENVECTOR 1 -1 

 1 1 

AP 0.6255 0.3745000000 

CAP 0.6255 1 

TABLE 5 EIENVALUE AND EIGENVECTOR 

 

Principal component and quality loss estimation for principal component are calculated also for responses. After finding grey 

relational coefficient, S/N ratio calculated and based on taguchi method best optimization result is obtained. 

 

SR NO Ψ1 Ψ2 

IDEAL  2 0 

1 0.331365 0.176317 

2 0.780846 0.086734 

3 1.550725 -0.44928 

4 0.554962 0.035543 

5 0.61319 0.165498 

6 1.098815 0.178496 

7 0.602728 0.156513 

8 0.960315 0.043648 

9 1.261325 0.738675 

   

TABLE 6 MAJOR PRINCIPAL COMPONANT 

 

SR NO Ψ1 Ψ2 

1 1.668635 -0.17632 

2 1.219154 -0.08673 

3 0.449275 0.449275 

4 1.445938 -0.03554 

5 1.38681 -0.1655 

6 0.901185 -0.1785 

7 1.397272 -0.15651 

8 1.039685 -0.04365 

9 0.738675 -0.73867 

TABLE 7 QUALITY LOSS ESTIMATION 
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SR NO Ψ1 Ψ2 

1 0.74201 0.51281 

2 0.887757 0.625084 

3 0.494593 1.00000 

4 1.00000 0.56916 

5 0.757019 0.577901 

6 0.739058 0739609 

7 0.769954 0.575192 

8 0.980375 0.684947 

9 0.365412 0.81602 

                                             TABLE 8 INDIVIDUAL GREY RELATIONAL COEFFICIENT 

 

SR NO Overall grey rel. coefficient S/N ratio 

1 0.62742 -4.04883 

2 0.75642 -2.42474 

3 0.747297 -2.53014 

4 0.781458 -2.14188 

5 0.66746 -3.5115 

6 0.739333 -2.6232 

7 0.672573 -3.44521 

8 0.832661 -1.59064 

9 0.590716 -4.57243 

                                                             TABLE 9 OVERALL GREY RELAIONAL COEFFICIENT 

 

SIDE 

RACK 

ANGLE 

 AVG 

S/N FEED 

 AVG 

S/N  

CUTTING 

SPEED  

 AVG 

S/N 

DEPTH 

OF CUT 

  AVG 

S/N 

-1 -3.00123 -1 -3.21197 -1 -2.75422 -1 -4.04425 

0 -2.75886 0 -2.50896 0 -3.04635 0 -2.83105 

1 -3.20276 1 -3.24192 1 -3.16228 1 -2.08755 

TABLE 10 AVERAGE S/N RATIO 

 

   
S/N RATIO FOR OVERALL GREY RELATIONAL GRADE 

 

Level A1B1B1D-1 

S/N ratio  -3.4128025 
TABLE 11 RESULT 

V. CONCLUSION 

 The correlation between MRR and Ra is 0.251 

 Application of PCA has been recommended to eliminate response correlation by converting correlated responses into 

uncorrelated quality indices called principal components which have been as treated as response variables for optimization. 

 Based on accountability proportion (AP) and cumulative accountability proportion (CAP), PCA analysis can reduce the 

number of response variables to be taken under consideration for optimization. This is really helpful in situations were large 

number of responses have to be optimized simultaneously. 
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 grey based Taguchi method has been found fruitful for evaluating the optimum parameter setting and solving such a multi-

objective optimization problem. 

The said approach can be recommended for continuous quality improvement and off-line quality control of a process/product. 
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Abstract- This paper presents the navigation of an autonomous 

vehicle in real-world environments. Due to uncertainty in the 

environment, a complex decision based mechanism is required 

for path tracking based on sensing the environment and 

controlling the robot under different conditions. The autonomous 

vehicle consists of 3 ultrasonic range finders (sensors) mounted 

on the chassis which is used to determine the distance in three 

different direction: left, right and front. Several test cases are 

considered to take into account different situations like different 

types of obstacle and the position of obstacles. The robot makes 

its decision using if-else conditions and the speed is varied for 

smooth navigation. 

 

Index Terms- Arduino Uno, Autonomous vehicle , chassis ,dc 

motor, decision-based mechanism, navigation, servo motor, 

ultrasonic range finders,.   

 

I. INTRODUCTION 

utonomous vehicle is a device that has various applications 

in day to day life. It has to deal with several uncertainties 

and has to pass through all the obstacles that come in its way. It 

has to analyse every situation differently and has to come up with 

a proper decision in order to avoid wrong turns leading to 

accidents. 

          The autonomous vehicle analyses part of the environment 

through each of its sensor and gives the reading for further 

analysis. We have considered possible situations by the distance 

observed by the sensors and have devised mechanism using the 

servo motor so that the autonomous vehicle can move around to 

accomplish its task. 

          The speed of the vehicle varies and is based on how far or 

near the obstacle is from the vehicle. 

          As the 3 sensors are fixed in 3 directions which are 

perpendicular to each other, diagonal distance cannot be 

calculated and such obstacles which come in the way cannot be 

avoided. 

 

II. SYSTEM DESIGN 

          The system design is made using different hardware 

components and the software is used to write the program for the 

autonomous vehicle to perform different actions in different 

conditions. Figure 1 shows the Autonomous vehicle 

design. 

 

 
Figure 7: Autonomous vehicle design 

 

A.  Hardware Components 

          The autonomous vehicle consists of a chassis made using 

Mechano.  It has two dc motors each of 300 rpm connected on its 

back wheels responsible for back and forth movement of the 

vehicle. A 12V rechargeable battery is used to drive the dc 

motors. 

          The servo motor having 6 kg torque controls the turning 

direction of the autonomous vehicle. 

          Three ultrasonic range finders are mounted on the chassis. 

They emit sound when they sense an obstacle and the reflected 

sound gives the distance the robot is from the sensor. 6V AA 

batteries are used to run the Arduino Uno. 

 

 B. Software Components 

          The Arduino Uno is a microcontroller board based on the 

ATmega328 .The decision-based mechanism is made using 

Arduino which is an open-source physical computing platform. 

 

A 
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III. IMPLEMENTATION 

 
Figure 8 Schematic Diagram 

 

          Figure 2 shows the schematic diagram of the Autonomous 

vehicle. The different hardware components are    connected 

together for its operation. 

 

A. Sensing the environment 

          The echo and trigger pins of the three sensors are 

connected to the Arduino Uno to calculated the sensor readings. 

The front sensor on the chassis is used to indicate the distance at 

regular interval .The front sensor is responsible to detect whether 

an obstacle is coming in the way of the robot in its line of sight.  

          Based on that, the left and right sensor readings are taken 

into consideration and appropriate control system is designed. 

 

B. Decision-based mechanism 

          The dc motor has a dynamic speed function which is 

determined by the distances calculated by the ultrasonic range 

finders. If the autonomous vehicle is in a free environment it will 

run at maximum set speed. The speed reduces as the obstacle 

approaches the vehicle or vice versa. Due to hardware limitations 

and specifications the speed cannot be varied to a great extent as 

it hampers the movement of the autonomous vehicle. 

          After acquiring the front sensor readings which indicate 

that there is an obstacle, the servo motor is used to turn the 

vehicle in the desired direction on sensing the obstacle. The 

servo motor is fixed at an angle of 93 degrees which is its center 

and it turns upto 133 degrees either the left or right direction.  

          If the distance calculated by the right sensor is less than 

that acquired by the left sensor the autonomous vehicle takes a 

left turn slowly and begins its journey in that direction until it 

comes across a new obstacle. Similar it turns right if the left 

sensor reading is less than right sensor. There is an additional 

possibility that both the sensor have very less reading. In this 

case the vehicle takes reverse and after sometime again begins 

the sensing and takes decision accordingly. 

 

C. Varying the speed  

          The autonomous vehicle drives with a speed of 250 rpm if 

no obstacle is found in the long run. As soon as it comes closer to 

an obstacle it reduces its speed to 200 rpm to have smooth 

turning. While turning the vehicle reduces its speed to 0 and then 

again regains its speed to 250 rpm in case of no obstacle on the 

new path. 

 

IV. RESULTS 

          The autonomous vehicle was tested in an environment 

having several obstacles in different positions. It showed 

accurate movement for every condition that it encountered and 

the navigation was done successfully. The speed variation was 

also observed during navigation. 

 

V. CONCLUSIONS 

          The ultrasonic range finders give an accurate reading to 

some extent for the robot to judge its movement. But using 

GPRS, camera, sonar as well as image processing the navigation 

can become better and can lead to useful findings in the field of 

research and industries. 

          The behaviours that were considered were respect to 

human driving the vehicle. The decision system can be 

improvised and can be further developed considering the 

geographical conditions for better results. 
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Abstract- The present studies based on the survey conducted and 

assessment made by the frequency of occurrence of economically 

important plant parasitic nematodes associated with Citrus crop. 

Samples were collected from roots and soil rhizosphere from 10 

localities representing 3 districts namely Samba, Kathua and 

Rajouri for the study of nematodes infestations. The frequency of 

occurrence and populations varied from place to place which is 

simply indicative of the fact that the studied area is highly 

infested with different varieties of nematode species which 

ultimately affect the Citrus plant species of high grade quality of 

Citrus plantations. 

 

I. INTRODUCTION 

he Citrus nematodes viz., Meloidogyne javanica, 

Hoplolamius, Xiphinema, Pratylenchus, Tylenchulus 

semipenetrans are considered to be the inhabitants of Citrus 

rhizosphere. The above mentioned nematodes are considered as 

one of the factors responsible for Citrus die back disease (Khan 

and Khanna, 1997; Tiwari and Vadhera, 1999; Nandwana et al., 

2005 and Vyas et al., 2008). The nematode infected root showed 

extensive necrosis which give rise an abnormal dark colored 

foliage (Cohn, 1972). 

        An extensive survey was undertaken in the Citrus growing 

villages of Jammu division to know at what extent the diversity 

of Citrus plant species is damaged by the stress of nematodes. 

Since nematodes are the inhabitant of Citrus plant species, so, the 

generated information in the present study would enlightened the 

actual status of Citrus plants damaged by the nematode   species. 

 

II. MATERIALS AND METHODS 

        The present investigation was carried out on the occurrence 

of important plant-parasitic nematodes associated with Citrus 

crops during 2008-2009. Nematode samples from 10 localities of 

Jammu district were collected from around the roots of Citrus 

and soil upto the depth of 30-60cm. The samples were pooled to 

form one composite sample of about 250 cc of soil and 10 gm 

feeder roots. The samples thus collected were stored in BOD 

incubator at 15-20°c to avoid the decaying of specimens. These 

were processed within a week after collection. Approximately 

10g soil from each sample was used for extracting the nematodes 

by Cobb sieving and decanting method (1918), followed by 

Baermann’s funnel technique (Schindler, 1961).The nematodes 

specimens thus obtained were subjected to hot water treatment 

(65°c) for killing them and fixed in 4% formalin. The roots were 

stained in acid fuchsin-lactophenol and then observed for the 

presence of root-knot nematodes which were dissected out from 

the galled roots and perineal sections were prepared for 

nematode communities of adult females of citrus nematode and 

stored for analysis of species and genera of plant parasitic 

nematodes were identified. The absolute frequency, relative 

density and prominence value were calculated following 

Norton’s formulae (Norton, 1978). The results are listed in table 

1.   

 

III. RESULTS AND DISCUSSION 

a) Morphological characters: 
        The symptoms of the attack are in the form of stunted 

growth, yellowing of leaves, heavy galling on roots. 

 

b) Variations in the population of nematode species: 

        Among the various nematodes found associated with Citrus, 

the nematode species which was found to have highest 

prominence value was Xiphinema and Pratylenchus species 

followed by Hoplolamius, Tylenchulus semipenetrans and 

Meliodogyne javanica.  

        The perusal of data in Table 1 depicted the variations in the 

frequency distribution of the above mentioned nematodes. From 

the data it was clearly concluded that the Xiphinema were 

reported from Samba district (Vijaypur, Dhainnsar, Bari-

Brahmana), Kathua district (Barnoti and Hiranagar) and Rajouri 

(Siot) district where the population of Xiphinema was prevalent  

and were found to retard the growth of the plant and leads to 

various deformities (as mentioned above). 

        Pratylenchus species was reported from three villages from 

Dhainnsar, Bari-Brahamana and Ghagwal of Samba district. 

Among Kathua and Rajouri, this species was found to be 

prevalent from Barnoti, Hiranagar and Siot villages respectively. 

In comparison to Xiphinema and Pratylenchus, prevalence of the 

nematode namely, Hoplolamius was resited from Dhainnsar, 

Bari-Brahamana and Samba of Samba district and Barnoti and 

Siot of Kathua and Rajouri district respectively. 

        The minimum prevalence of root-knot nematode 

(Meloidogyne javanica and Tylenchulus semipenetrans) were 

revealed from two villages i.e. Vijaypur and Samba of district 

Samba and Rajouri district (Nowshera) (Meloidogyne javanica). 

No record of this particular species has been reported from 

Kathua district from Barnoti and Hiranagar villages. 

        However, the Tylenchulus species was encountered form 3 

villages (Vijaypur, Dhainsar and Ghagwal) of Samba district. 

Among Rajouri district, the sps. was reported from Sunderbani, 

T 
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while 2 villages of Kathua (Barnoti and Hiranagar) was not 

found to be infested with such nematode species. 

        As depicted from Tables 1 and 2 and Fig.1, the Xiphinema 

species was found to have higher absolute and relative frequency 

followed by Platylenchus, Hoplolamius, Tylenchulus 

semipenetrans and Meloidogyne javanica which is simply 

indicative of the fact that to what extent these nematodes become 

the causative of infection in the Citrus plantations. The work 

regarding the effect of nematodes on Citrus plantations in Jammu 

region has  been done earlier by only few workers, Nehru et al., 

(2005), Singh (2009), Zalpuri (2010). 

 

IV. CONCLUSION 

        From the above results and discussion, the present author 

intends to infer that the various villages of Jammu province are 

in the light of various nematode infestations which are ultimately 

become the causative foe many diseases. So, it is high time that 

steps should be taken by the various departments of horticulture 

to keep a check to control the growth of these nematodes as the 

Citriculture in J&K is becoming a boon for farmers which are 

ultimately the source of income for farmers. Otherwise a day will 

come when these nematodes will totally destroy the Citrus 

plantations which finally affect the agriculture as well as 

economy of the state in general and farmers in particular.  

 

 

Table1: Plant parasitic Nematodes associated with citrus in Jammu province 

 

Nematodes Absolute frequency (%) Relative frequency 

 (%) 

Absolute density 

 (%) 

Meloidogyne javanica 30.0 12.5 1.2 

Hoplolaimus sp. 50.0 20.8 2.0 

Xiphinema sp. 60.0 25.0 2.4 

Pratylenchus sp. 60.0 25.0 2.4 

Tylenchulus semipenetrans 40.0 16.6 1.6 

 

Nematodes                                     Prominence value  

Meloidogyne javanica 0.06 

Hoplolaimus sp. 0.14 

Xiphinema sp. 0.18 

Pratylenchus sp. 0.18 

Tylenchulus semipenetrans 0.10 

 

 

Table-2: Survey of Citrus fields of different localities of Jammu Province. 

+ = Present   ,      - = Absent 

 

Locatio n 

 

                                                                         

          Plant parasitic nematodes 

 

District 

 

Village 

 

 

Citrus 

species 

 

Meloidogyn

e          

javanica 

 

 

Hoplolaimus       

sp. 

 

Xiphinema       

sp. 

 

Pratylenchus                               

sp. 

Tylenchulus 

semi-

penetrans 

 

 

 

 

Samba 

 

Vijaypur 

  

C. sinensis + - + - + 

Dhainsar 

  

C. limon - + + + + 

Bari-Brahmana 

 

C. 

reticulata 

- + + + - 

Ghagwal 

  

C. limon - - - + + 

Samba 

  

C. 

reticulata 

+ + - - - 

 Barnoti C. limon - + + + - 
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Fig.1   Showing the occurrence of plant parasitic nematodes in studied sites of Jammu Division. 
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Kathua 

 

  

Hiranagar 

  

C. limon - - + + - 

 

 

 

     

Rajouri  
 

Sunderbani 

  

C. limon - - - - + 

Nowshera 

  

C. limon + - - - - 

       Siot        C. sinensis 

 

 

- + + + - 

Total 

 

3  5 6 6 4 
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Abstract- Assessment of groundwater vulnerability using 

DRASTIC model in GIS environment has become more 

widespread for effective groundwater resource management. A 

study was carried out in Coimbatore south taluk, Tamilnadu, 

India to develop a empirical model DRASTIC to identify the 

vulnerability index owing to groundwater contamination with 

increasing population, industrialization and agricultural 

activities. The most important mappable factors that control the 

groundwater potential are depth of water, net recharge, aquifer 

media, soil media, topography, impact of vadose zone and 

hydraulic conductivity of the aquifer. Estimation of DRASTIC 

Index involves multiplying each parameter weight by its rating 

corresponding to its study area and summing the total. Based on 

DRASTIC index values it was observed that the vulnerability 

class in the study area falls between low vulnerability to high 

vulnerability. The results provide important information for the 

local authorities and decision making personals for effective 

management of ground water resource. 

 

Index Terms- Groundwater, Vulnerability, DRASTIC Index, 

Coimbatore South taluk 

 

I. INTRODUCTION 

ater is the basic element of social and economic 

infrastructure and is essential for healthy society and 

sustainable development. 97% of Earth’s water is in the form of 

saline water present in ocean and only 3% of fresh water is 

available [1]. It is scientifically proved that 68.7% of fresh water 

is found to be stored in the form of glaciers and icecaps and 

30.1% is available in the form of groundwater. Groundwater is 

one of the valuable earth’s renewable resources for human life 

and economic development, which occur as a part of hydrologic 

cycle [2]. Amongst the natural water resources, groundwater 

forms an invisible component of the system. In last 50 years it is 

observed that development of groundwater resources is 

unpredictable. An estimated 2 billion people worldwide rely on 

aquifers for drinking water supply. The annual utilizable 

groundwater resources in India are estimated as 428 km
3
 per 

year. This accounts for about 80% of domestic water requirement 

and more than 45 % of the total irrigation requirements of the 

country [3]. 

         In recent years, the utilization of groundwater is 

increasingly at a faster rate which leads to the depletion of 

groundwater. On the other hand contamination of groundwater 

due to various anthropogenic sources is growing at faster rate, so 

that it is no longer fit for a use for which it has previously been 

suited. This resulted in increasing pressures on available 

groundwater resources in terms of both quality and quantity. The 

quality of groundwater depends on a large number of individual 

hydrological, physical, chemical and biological factors. 

Prevention of contamination is therefore critical for effective 

groundwater management [Jamie Bartram and Richard Ballance, 

1996]. To properly manage and protect the resource, it is 

therefore important to determine areas with more aspects of 

vulnerable to contamination. Groundwater vulnerability is 

considered an intrinsic property of groundwater that depends on 

its sensitivity to humans and natural impacts and can be defined 

as the possibility of percolation and diffusion of contaminants 

from ground surface into the groundwater system 

[4].Vulnerability maps have become an essential tool for 

groundwater protection and environmental management [5]. 

Several methods have been proposed for vulnerability 

assessment of aquifers. This paper presents a standardized 

system DRASTIC approach which incorporates physical 

characteristics of any area into a methodology which can be used 

to evaluate the groundwater vulnerability of any hydrogeologic 

setting.  

 

II. STUDY AREA 

         Coimbatore is an important district in western part of 

Tamilnadu and the Coimbatore South Taluk falling in the 

southwest part of the district. The study area falls between North 

latitudes 10
o
50’0’’ to 11

o
0’0’’ and East longitude 76

o
40’0’’ to 

77
o
0’0’’ (Fig. 1) and covers an area about 767.64 km

2
. It is well 

connected with adjoining towns and almost all the villages of the 

area are approachable by roads.    

 
Fig.1 Location map of the study area 

W  
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         Generally a sub-tropical, climatic condition prevails in this 

area. The maximum temperature ranges from 36ºC to 41ºC and 

the minimum temperature varies from 14ºC to 31ºC. The mean 

daily temperature during summer varies from 33ºC to 40ºC and 

the mean daily temperature during winter varies from 15ºC to 

31ºC. Rain occurs during South-West and North-East monsoons. 

The north-east monsoon contributes the maximum of 328.2mm 

during October to December. The average annual rainfall of this 

district is 647.2mm from four distinct seasons [6]. The 

Coimbatore district is bounded on the west and south by steeply 

rising mountains of Western Ghats. Of these, the Nilgiris on the 

Northwest and Anaimalai on the south are important rages, 

which attain heights of over 2500 m above mean sea level (MSL) 

and the highest elevation in the plains adjoining the hills is 600 m 

above MSL. In between the hill ranges, east-west trending 

mountain ranges are traversing and it is known as Palghat gap. 

Besides these western ghat ranges, the other hills of the district 

are Vellingri and Boluvampatti hills which is located in our study 

area i.e. in Coimbatore South taluk. The Vellingris are the spurs 

of the Nilgiris mountain lying on the west and north-west of the 

district. Boluvampatti hills lies on the north-eastern side of the 

district. The Coimbatore South taluk is bounded with Vellingri 

and Boluvampatti hills on the north-eastern side. The Noyyil 

river has its origin in the Boluvampatti valley of the Vellingri 

hills and called as the Swami Mudiyar. The Noyyil river is 

ephemeral and remains dry for a major part of the year. Further 

south, it joins with Periyar and Chinnar. Then it takes east –

northeast course and forms the boundary of Coimbatore and 

Avinashi Taluk. About 5km east of Coimbatore, the river takes 

north-eastern course in Tiruppur and forms the boundary 

between Palladam and Erode taluks. The Noyyilriver is 

ephemeral and remains dry for a major part of the year [6]. 

Rocks are composed of minerals and amorphous solids. Since the 

geological set up controls the occurrence and movement of 

groundwater,   the ability of the parent rock to store and transport 

groundwater is of great importance for its occurrence.  Water 

quality parameters controlling the occurrence of groundwater to a 

large extent are porosity, hydraulic conductivity, transitivity etc. 

The major rock types occurring in the study area are fissile 

hornblende biotite gneiss, sand and silt, granite, amphibolites, 

metagabbro, pyroxenite, pyroxene granulite, charnockite, garnet 

sillimanite – graphite gneiss, calc-granulite and limestone and 

pink migmatite [6]. Knowledge of land use and land cover is 

important for many planning and management activates and is 

considered an essential element for modeling and understanding 

the earth as a system.  Land cover maps are presently being 

developed from local to national to global scales.  Satellite image 

have been utilized for land use/land cover mapping [6]. The 

spatial distribution of land use/land cover of the study area is 

given in Table 1.  

 

Table 1 Detail of Land Use / Land Cover in Study Area 

 

Types of  Land Use /  

Land Cover 
Area (km

2
) % of area 

Barren Rocky/ Stony Waste 4.86 0.63 

Crop land 339.76 44.26 

Deciduous forest 80.29 10.46 

Dense forest 25.71 3.35 

Fallow land 31.54 4.11 

Forest Blanks 4.49 0.58 

Forest Plantations 22.46 2.93 

Gullied/ Ravenous Land 3.27 0.43 

Industrial 1.86 0.24 

Land with scrub 3.31 0.43 

Land without scrub 1.06 0.14 

Mining process 0.72 0.09 

Open forest 19.92 2.59 

Plantations 100.36 13.07 

Quarries water 0.22 0.03 

Recreational 0.54 0.07 

Reservoir 2.04 0.27 

Residential 46.74 6.09 

River 3.83 0.50 

Scrub Forest 56.22 7.32 

Tanks 6.97 0.91 

Villages 11.47 1.49 

Total 767.64 100 

 

III. DRASTIC MODEL 

         DRASTIC is a methodology proposed by Aller et al., 

(1987) which allows the pollution potential of any area to be 

systematically evaluated. The physical characteristics are the 

inherent in each hydrogeologic setting which affects the 

groundwater pollution potential. The most important factors that 

control the groundwater potential are D-Depth to water, R-Net 

recharge, A-Aquifer media, S-Soil media, T-Topography, I-

Impact of Vadose zone and C-Hydraulic conductivity of the 

aquifer. These factors have been arranged to form the acronym, 

DRASTIC for ease of reference. In determining DRASTIC 

INDEX (DI) each factor has been assigned a relative weight 

ranging from 1 to 5, the most significant factors have weights of 

5 and the least significant factor, a weight of 1 as shown in Table 

2. Further, factor has been divided into either ranges or 

significant media types which have an impact on pollution 

potential. The range for each DRASTIC factor has been assigned 

a rating which varies between 1 (least pollution potential) and 10 

(Highest pollution potential). The equation for determining the 

DRASTIC index is: 

 

DI = DRDW+RRRW+ARAW+SRSW+TRTW+IRIW+CRCW -------------

-------------- (1) 

 

         Where D, R, A, S, T, I and C are the parameters, R is the 

rating of each parameter for the study area and W is importance 

weight parameter. 

 

Table 2 Assigned weights of DRASTIC features 

 

Feature Weight 

Depth to water 5 

Net recharge 4 

Aquifer media 3 

Soil media 2 

Topography 1 
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Impact of vadose zone 5 

Hydraulic conductivity of aquifer 3 

 

IV. RESULTS AND DISCUSSIONS 

         A numerical ranking system to assess ground water 

pollution potential in hydro geologic settings has been devised 

using the DRASTIC factor. The system contains three significant 

parts: weights, ranges and ratings. The weight and ratings of 

different hydro geological parameters of Coimbatore South 

Taluk has been calculated based on the pumping test data, 

rainfall and using various thematic maps. 

 

Depth to groundwater (D) 

         The value of the variable D (Depth of water table) was 

obtained using pumping test data. The depth of water in the study 

area varies between 24 m to 44 m below the ground surface. In 

general, the deeper the water levels are, the longer the pollutant 

takes to reach the groundwater table [7]. The rating scores ranges 

between 1 and 3 on the basis of DRASTIC classification. The 

ratings assigned in the study area were presented in Table 3 and 

the spatial variation is shown in Fig.2 respectively. 

 

Table 3 Range and Ratings corresponding to depth of water 

table 

 

Range m Rating 

20- 25 3 

25-30 2 

>30 1 

Fig. 2 Spatial distribution of depth of water table 

 

Net Recharge (R) 
         Net recharge represents the amount of water that infiltrates 

into the ground and reaches the water table. The map 

incorporates available features like slope, soil permeability and 

rainfall, which are important for the calculation of recharge 

component [8]. A digital elevation model (DEM) of the study 

area was used to identify the slope % and soil permeability was 

calculated from  soil type, average rainfall of the study area was 

used as a recharge index and the finalized recharge value was 

calculated and the ratings were assigned as presented in Table 4.  

 

Table 4 Net recharge assigned to the study area 

 

Slope Rainfall (mm/year) Soil Permeability 

Range Rating Range Rating Range Rating 

< 2 4 < 800 5 High 4 

2-10 3   Moderate 3 

10-33 2   Low 2 

 

         The recharge values observed in the study area ranges from 

6 to 13.  The ratings assigned to net recharge in the study area 

were presented in Table 5 and the spatial variation is shown in 

Fig. 3 respectively. 

 

Table 5   Range and Ratings corresponding to Net Recharge 

 

Range  Rating 

0-2 1 

2-4 3 

4-7 6 

7-10 8 

Above 10 9 

 

 

 

Fig. 3 Spatial distribution of net recharge 
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Aquifer media (A) 

         Movement of groundwater in the aquifer medium is 

important in determining the time for attenuation processes, such 

as sorption, reactivity and dispersion to occur along with the 

amount of effective surface area of materials with which the 

contaminant may come in contact within the aquifer. The 

migration of contaminants is strongly influenced by fracturing, 

porosity, or by interconnected series of openings. Based on the 

geological description of the study area, the aquifer media was 

classified as alluvium, porous sediments, igneous/ metamorphic 

and meta sediments, which has a rating of 1 to 10. The ratings 

assigned in the study area were presented in Table 6 and the 

spatial distribution of aquifer media is shown in Fig.4 

respectively.    

 

Table 6   Range and Ratings corresponding to Aquifer Media 

 

Range Rating 

Alluvium 10 

Porous Sediments 6 

Igneous / Metamorphic 3 

Meta Sediments 1 

 
Fig. 4 Spatial distribution of aquifer media 

 

Soil Media (S) 
         Soil is commonly considered the upper weathered zone of 

the earth which average 1.8 m or less. Soil has a significant 

impact on the amount of recharge allowing infiltration to the 

water table and hence contaminant movement. The study area is 

characterized by clay, sand, gravel and thin, which corresponds 

to ratings of 1, 8, 9 and 10 respectively as presented in Table 7. 

The spatial variation of soil media in the study area is shown in 

Fig. 5. 

 

Table 7   Range and Ratings corresponding to Soil Media 

 

Range Rating 

Thin 10 

Gravel 9 

Sand  8 

Clay 1 

 

 

Fig.5 Spatial distribution of Soil type 

 

Topography (T) 
         Topography is considered as the slope and slope variability 

of the land surface. Topography helps to control pollutants runoff 

or retention on the surface. Slopes that provide a greater 

opportunity for contaminants to infiltrate will be associated with 

higher groundwater pollution potential. The slope index, which 

was derived from the DEM to find the ratings for recharge, was 

reclassified on the basis of DRASTIC classification [9]. The 

ratings assigned in the study area and spatial distributions of 

slope were presented in Table 8 and Fig. 6 respectively.   

 

Table 8 Range and Ratings corresponding to Topography 

 

Range Rating 

0-2 10 

2-6 9 

6-12 5 

12-18 3 

>18 1 
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Fig. 6 Spatial distribution of slope in the study area 

 

Impact of Vadose Zone (I) 
         The vadose zone refers to the zone above the water table, 

which is unsaturated and its type determines the attenuation 

characteristics of the material including the typical soil horizon 

and rock above the water table gravel, gravel-sand, clay-sand and 

clay are considered the vadose zone of the study area. According 

to the DRASTIC ratings the value for impact of vadose zone is 

shown in Table 9 and spatial variations were presented in Fig.7. 

   

Table 9 Range and Ratings corresponding to Impact of 

vadose zone 

 

Range Rating 

Gravel 7 

Sand and Gravel 6 

Sand 5 

Clay - Sand 3 

Clay 2 

 
Fig. 7 Spatial distribution of impact of vadose zone 

 

Hydraulic Conductivity  

         Hydraulic conductivity is defined as the ability of aquifer 

materials to transmit water and it is controlled by the amount and 

interconnection of void spaces within the aquifer that may occur 

as a consequence of inter-granular porosity, fracturing and/or 

bedding planes. For the purposes of the present study, hydraulic 

conductivity has been calculated from the pumping test data and 

spatial hydraulic conductivity map obtained from geological 

survey of India. The hydraulic conductivity ranges between 2.16 

m/day to 17.76 m/day in the study area. The ratings based on 

hydraulic conductivity are shown in table 10. The spatial 

distribution is shown in Fig.8.  

 

Table-7.8   Range and Ratings corresponding to Hydraulic 

Conductivity 

 

Range (m/day) Rating 

<4.1 1 

4.1 – 12.28 2 

12.28 – 28.5 4 

 

 

Fig. 8 Spatial distribution of hydraulic conductivity 

 

DRASTIC Index 

         The DRASTIC index, a measure of the pollution potential, 

is computed by summation of the products of rating and weights 

of all seven parameters as discussed above. From the computed 

DRASTIC index it is possible to identify areas which are more 

likely to be pollution potential. The vulnerability index ranges 

from 64 to 150 and is classified into three groups i.e. 64-80, 80 to 

120 and 120 to 150 corresponding to low, medium and high 

vulnerability zones respectively [10,11 & 12]. Using this 

classification a groundwater vulnerability potential map (Fig.9) 

was generated which shows that 25.93% area falls in low 

vulnerability zone and 51.85% falls in medium vulnerability 

zone. About 22.22% of the study area falls in high vulnerability 

zones. The vulnerability map thus generated helps in identifying 

areas which are more likely to be susceptible to groundwater 

contamination relative to one another.  
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Fig. 9 DRASTIC vulnerability map 

 

V. CONCLUSION 

         An attempt has been made to assess the aquifer 

vulnerability of Coimbatore South Taluk employing the 

empirical index DRASTIC model of the U.S. Environmental 

Protection Agency (EPA). Seven environmental parameters were 

used to represent the natural hydrogeological settings of the 

aquifer, Depth to groundwater, Net recharge, Aquifer media, Soil 

media, Topography, Impact of vadose zone and Hydraulic 

conductivity.   The results shows that vulnerability index ranges 

from 64 to 150 and is classified into three classes i.e., 64-80, 80 

to 120 and 120 to 150 corresponding to low, medium and high 

vulnerability zones respectively. The groundwater vulnerability 

potential map shows that the majority of the in western part and 

some areas central region fall under high vulnerability followed 

by medium vulnerability in the central and eastern regions of the 

study area. The vulnerability map thus generated helps in 

identifying areas which are more likely to be susceptible to 

groundwater contamination relative to one another.   
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    Abstract- This paper presents how a typhoon can change the 

sea surface temperature (SST) and heat fluxes trend. As a case 

study, Noul typhoon was investigated over the South China Sea. 

It affected South China Sea from November 14 to November 17 

in 2008. Using archived data of National Centers for 

Environmental Prediction / National Center for Atmospheric 

Research data set, the effects of Noul typhoon on SST, latent 

heat flux (LHF), and sensible heat flux (SHF), were studied. 

Furthermore, the precipitation rate (Prate) during the typhoon 

was investigated as well. As a contribution, comparing daily and 

monthly contour maps for the desired parameters showed the 

important variations which resulting from typhoon intensity. The 

results also indicated that SST decreased in the area (SST 

contours occupy a smaller area) and Heat Fluxes reduced during 

the storm as well, from range of 100-300 W/m
2
 to 80-140 W/m

2
. 

The parameters must remain in a special range (shown in the 

figures, at least 302 ºK for SST and 90 and 10 W/m
2 

for LHF and 

SHF respectively), to help the storm to be alive and grow. 

Results indicate that the amount of Prate is also affected by the 

storm’s severity.  
 
      Index Terms- Heat flux; Noul typhoon; precipitation rate; sea 

surface temperature; tropical cyclone 

 

I. INTRODUCTION 

he South China Sea is a large marginal sea placed at the west 

side of the tropical Pacific Ocean. It is a semi-closed ocean 

basin restricted by South China, Peninsular Malaysia, Borneo 

Island, Philippines and Indo-China Peninsula. It connects with 

the East China Sea, the Indian and the Pacific Ocean through the 

Taiwan Straits, the Straits of Malacca and the Luzon Straits, 

respectively [1]. The area of this study is from 0º to 15º north and 

from 100º to 130º east. 

 

    At the ocean-atmosphere interface, heat exchanging occurs 

with a number of processes such as: solar radiation, long-wave 

radiation, sensible heat flux (SHF) by convection and 

conduction, and latent heat flux (LHF) by sea-surface water 

evaporation [2]. The oceanic LHF is heat energy released or 

absorbed by the ocean during a phase transition without a change 

in temperature such as water surface evaporation. SHF is heat 

energy transferred by conduction (molecular movement) and 

convection (observable movement of fluid) at the atmosphere–

ocean interface that creates a change in the system temperature 

[3]. The distribution of heat flux over the oceans is a key element 

for climate studies [2], and they have an essential role in 

developing and maintaining of the cyclones [4]. However, 

operational predicting of typhoon intensity variation is still a 

challenging task.  

     

    Tropical cyclones (TCs) are a synoptic phenomenon over 

warm waters. They often generate rainstorms and storm surges, 

which are caused many financial and human losses in countries. 

Research on this issue can improve understanding on the 

mechanisms of TC variation and provide a scientific foundation 

for short-term forecasting, increasing capability for defending 

against this kind of disasters, and reducing losses [5]. TCs are 

also created by disturbances in ocean heat fluxes and caused 

quick variation in the heat, buoyancy fluxes and the currents, in 

the oceanic mixed layer over a short limited time (a few days to 

weeks). Thus, it indicates that the upper ocean response to the 

storm moving has an important role in controlling the intensity of 

cyclone from related changing in the upper ocean status like 

surface temperature and in atmospheric status such as winds and 

precipitation. Earlier investigations in the tropical Indian Ocean, 

showed that sea surface temperature (SST) are induced by the 

passing cyclones in the Bay of Bengal and Arabian Sea. It also 

indicated that because of the stratification in the area, magnitude 

of the SST reduction is caused by the cyclone [6, 7, 8, and 9]. 

 

     It is well known that TCs achieve their energy from warm 

water and ocean provides energy for typhoon’s strengthening [10 

and 11]. The TC intensity is due to its interaction with the warm 

water which provides fuel. When the cyclone spins, lower water 

stirs, and it brings cooler water from the depths. This cooling 

effect is caused reducing the TC intensity. Most severe cyclones 

are feed by warm water, but some of them are self-feeding and 

self-strengthen by releasing energy from evaporated water when 

it condenses back into the water. When air moves rapidly over 

warm water, it can absorb huge evaporated water. The air rises 

when it coverage the center of the cyclone. It cools during rising, 

and cooled water vapor changes into droplets. This is the process 

of releasing energy, which is called heat of condensation [12].  

 

    The energy source of storms is due to the imbalance in 

thermodynamic aspect between atmosphere and oceans in the 

tropical area [10]. This is related to an actual temperature 

difference between air and water and also the air saturation of 

T 
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near-surface. The water evaporation transfers heat from the 

ocean which has a large effective heat capacity compared with 

the atmosphere.  

An experiment showed the effect of the ocean response to the 

behavior of storm. Similar experiments were also done with the 

constant SST. The experiments demonstrated that the SST 

cooling by the TCs resulted in an important effect on the storm 

intensity due to decreasing of total heat flux related to the TC 

over the area of decreased SST. It was found that cooling of the 

sea-surface due to TCs was larger when the storms moved slower 

[13]. 

 

    In another study in the tropical area of Pacific Ocean using 

moored buoy data, relationship between SST and LHF in the 

ocean was investigated. It showed that at low SST, the LHF 

enhances with SST; at high SST, the LHF reduces with 

increasing SST. It also considered wind speed and humidity as 

two factors, which can affect on SST and LHF. The distribution 

of SST, LHF, wind speed and humidity is longitudinal. For 

example, SST has the lowest value in eastern Pacific; wind speed 

is large; and SST is the highest, whereas the wind speed is low in 

the western Pacific. LHF increases from the east of Pacific and 

reaches to maximum point in the central Pacific, and it reduces 

toward the western Pacific [14]. 

 

    The effect of Vamei typhoon on the amount of precipitation 

over Singapore and some part of Malaysia such as south of Johor 

investigated by [15]. The typhoon landed in Singapore on 27 

December 2001. He said that higher SST could explain the 

contribution of LHF that maintained the durability of the Borneo 

Vortex over the sea. While one of the direct effects of Vamei 

typhoon was on the understanding of how TC forms in an 

equatorial region, a more perceptible effect was heavy rainfall 

that it brought to Singapore and south of Johor.  

 

    The impact of tropical cyclones in the Western Pacific (WP) 

Ocean and South China Sea on the precipitation in Malaysia was 

studied by [16]. It was found that tropical cyclones in the WP 

and South China Sea not only have affection on the precipitation 

in the East of Malaysia such as Sabah and Sarawak, but also 

there are some effects in the northwestern regions of Peninsular 

Malaysia. So predicting the TCs in this area can be useful for 

studying climate change in the area. 

 

    In this study, the effect of presence of a typhoon in the area 

was studied. It will be shown how a typhoon affected on SST, 

LHF, SHF and Prate values. As a case study, Noul typhoon has 

been selected because according to the report of Asian Disaster 

Reduction Center [17], Noul typhoon hit the central part of 

Vietnam and caused flooding and killed 15 people in November 

2008. At December, the southern of Thailand also faced 

intensive flooding several times and at least 28 death people.  

A. Noul Typhoon overview  

    Noul typhoon (Figure 1) happened in November 2008 in 

South China Sea. At first, a tropical disturbance formed in the 

Philippines (the east of Mindanao) on November 12. Later, that 

day, the Joint Typhoon Warning Center (JTWC) estimated that 

the disturbances have chances to form an important TC in next 

24 hours. It changed from a tropical depression to a tropical 

disturbance on November 14. It also changed to a tropical storm 

at 0060 UTC on November 16 and reached its maximum point at 

0000 UTC on November 17 with a 993 mbar minimum central 

pressure and maximum sustained winds of 40 knots as a tropical 

storm (Figure 2, 3). The Noul was weakened slightly after made 

landfall in Vietnam almost at the middle of November 17 and 

finally disappeared at the end of the day near Cambodia [18].  

 

 
Figure1. Noul typhoon trace in November [19] 

 

 
Figure2. Noul typhoon, maximum wind speed [18] 

 

 
Figure3. Noul typhoon, minimum central pressure [18] 

 

II. DATA AND METHODS 

    Data for this study consist of two major sources. The first of 

which contains the monthly mean and daily NCEP reanalysis 

data [20] available from the Climate Prediction Center (CDC). 

For this topic, SST, LHF, SHF and Prate were used. The data 

have a resolution of 2.5 degrees in both the north/south and 

east/west directions. The second of which is the best track data 
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from the National Oceanic and Atmospheric Administration 

(NOAA) that consists of six hourly TC positions at 0000, 0600, 

1200, and 1800 UTC, for each day of a TC existence [19]. 

Therefore, one can analyze the individual pattern of the 

parameters and also monthly mean value of the parameters to 

find the possible relation between typhoon and specified 

parameters.  

 

III. RESULTS  

A. Typhoon effects on SST, LHF, SHF 

    In order to describe the effects of Noul typhoon over the South 

China Sea completely, it should be desirable to have full 

observational images of these waters two days before and after 

the typhoon to compare with that obtained during the typhoon. 

Results from comparing the daily changes and also monthly 

mean value of SST, LHF and SHF during Noul typhoon indicates 

that the net surface heat flux still has major contribution to the 

SST variation tendency during typhoon and there is a correlation 

between SST and heat fluxes changing with the speed of storm 

moving. When a storm has a sluggish variation in its speed, the 

SST and heat fluxes change with a slow slope. 

 

     Compared with monthly mean values (Figure 4), Figure5 

shows that, two days before the Noul typhoon, a huge area with 

SST of 302 ºK was reported. It can be seen that more compact 

lines and different shapes of these parameters contours. 

Increasing of LHF values in the south of the typhoon area is 

considerable (nearly two times bigger than the monthly mean 

value, about 300 by 150 W/m
2
), but this parameter decreased 

about 45% (50 by 90) at the north of the typhoon area. LHF 

variations indicate the evaporation changes, and also SHF 

changes show the environmental temperature variations. 

 
Figure 4: Monthly Mean value of SST (solid blue lines) in 

Kelvin, LHF (solid green lines), SHF (long dash purple lines) 

in W/m
2
, and Noul trace are shown at November 2008. The 

contours intervals are 2, 50, and 10 respectively. 

 
Figure5. SST (solid blue lines) in Kelvin, LHF (solid green 

lines) and SHF (long dash purple lines) in W/m2, and Noul 

trace are shown at November 12, 2008. The contours 

intervals are 2, 50, and 10 respectively. 

 

    In Figure 6 a strong declining is observed in the area for LHF 

but no considerable changes for SHF. Some changes in the shape 

of contours indicate a little circulation in the area. A hole inside 

the SST contour has been created, which shows that the SST is 

also reducing to feed typhoon, which has been claimed by [12] as 

well. 

 
Figure6. SST (solid blue lines) in Kelvin, LHF (solid green 

lines), SHF (long dash purple lines) in W/m
2
, and Noul trace 

are shown at November 13, 2008. The contours intervals are 

2, 50, and 10 respectively. 

 

    In Figure 7, disturbances in the area are obvious. A little more 

decline in LHF and also a bigger hole inside the SST contour 

were observed (it was going to be divided into two parts). The 

next-day, SST contour is separated (Figure 8), and some loop 

contours were as well seen (LHF and SHF) these variations show 

that typhoon feeding is still ongoing. Figure 8 shows a decline in 
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LHF when compared with its previous day and monthly mean 

value (Figure 4).  

 
Figure7. SST (solid blue lines) in Kelvin, LHF (solid green 

lines), SHF (long dash purple lines) in W/m
2
, and Noul trace 

are shown at November 14, 2008. The contours intervals are 

2, 50, and 10 respectively. 

 

 
Figure8. SST (solid blue lines) in Kelvin, LHF (solid green 

lines), SHF (long dash purple lines) in W/m
2
, and Noul trace 

are shown at November 15, 2008. The contours intervals are 

2, 50, and 10 respectively. 

 

    Wind speed of the typhoon changed from 20 to 35 knots 

between November 15 and the end of November 16 (Figure 9). 

This considerable change in speed caused decreasing in SST; the 

area of 302 ºK was going to be smaller because of cooling effect 

[13]. Most variations were in the left side of the typhoon 

movement. On the next day (Figure 10), the typhoon had higher 

intensity and disappeared at the end of the day, after land-falling, 

a strong reduction in LHF and fewer intensive contours were 

obvious. SHF contours were more visible throughout the land 

near to the place of the land-falling area.  

 
Figure9. SST (solid blue lines) in Kelvin, LHF (solid green 

lines), SHF (long dash purple lines) in W/m
2
, and Noul trace 

are shown at November 16, 2008. The contours intervals are 

2, 50, and 10 respectively. 

 

 
Figure10. SST (solid blue lines) in Kelvin, LHF (solid green 

lines), SHF (long dash purple lines) in W/m
2
, and Noul trace 

are shown at November 17, 2008. The contours intervals are 

2, 50, and 10 respectively. 

 

    Figure 11 to Figure 13 indicate that according to the variation 

in contours shape, SST was declining slowly in south of Noul, 

which showed the cooling effect during, and after typhoon. Some 

fluctuations could be seen in LHF, and a remarkable increase 

was observed in the density of SHF contours, which was moving 

towards normal, compared with the monthly mean value. The 

rapid warming around the land-falling area, in comparison with 

that on November 17 was because of increasing of heat fluxes.  
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Figure11. SST (solid blue lines) in Kelvin, LHF (solid green 

lines), SHF (long dash purple lines) in W/m
2
, and Noul trace 

are shown at November 18, 2008. The contours intervals are 

2, 50, and 10 respectively. 

 

 
Figure12. SST (solid blue lines) in Kelvin, LHF (solid green 

lines), SHF (long dash purple lines) in W/m
2
, and Noul trace 

are shown at November 19, 2008. The contours intervals are 

2, 50, and 10 respectively. 

 
Figure13. SST (solid blue lines) in Kelvin, LHF (solid green 

lines), SHF (long dash purple lines) in W/m
2
, and Noul trace 

are shown at November 20, 2008. The contours intervals are 

2, 50, and 10 respectively. 

 

B. Typhoon affection on Precipitation rate 

    In comparison with monthly mean value of Prate (Figure14), 

before the Noul typhoon, Prate was approximately in mean value 

in the left side of the typhoon, and it is higher than normal in the 

right side of it (Figures 15, 16); it is because of that the typhoons 

turn to the right in Northern hemisphere [21]. The pressure 

fluctuations in both sides (left and right) cause more rainfall [22]. 

 
Figure14. Monthly Mean value of Prate (Kg/ m

2
/s) and Noul 

trace at November 2008. The contours interval is 5E-05. 
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Figure15. Prate in Kg/m

2
/s and Noul trace at November 12, 

2008. The contours interval is 5E-05. 

 
Figure16. Prate (Kg/m

2
/s) and Noul trace at November 13, 

2008. The contours interval is 5E-05. 

 
    In Figure 17, the considerable Prate is seen around the area 

which high moisture can be injected into the storm area. 

Maximum Prate is shown in Vietnam, the south of Cambodia, 

and the east of Malaysia with the amount of 3.5*10
-4

 Kg/m
2
/s. 

Figure 18 indicates that the maximum Prate is exactly over the 

trace of typhoon and some area such as Indonesia, and the east of 

Malaysia have a high Prate in comparison with the monthly mean 

value. 

 
Figure17. Prate (Kg/m

2
/s) and Noul trace at November 14, 

2008. The contours interval is 5E-05. 

 
Figure18. Prate (Kg/m

2
/s) and Noul trace at November 15, 

2008. The contours interval is 5E-05. 

 

    Figure 19 shows that the maximum Prate area has moved with 

the storm moving. In November 17 (Figure 20), the east of 

Malaysia and also near Cambodia had a large increasing in Prate. 

In the last day of typhoon’s life the amount of Prate over water is 

not considerable and on the other hand, Prate value over the 

lands is higher than normal that is because of land falling, which 

is approved by other studies [23]. 
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Figure19. Prate (Kg/ m

2
/s) and Noul trace at November 16, 

2008. The contours interval is 5E-05. 

 

 
Figure20. Prate (Kg/ m

2
/s) and Noul trace at November 17, 

2008. The contours interval is 5E-05. 

 

    A day-after typhoon land falling (Figure 21), the Prate over 

lands was still in high value. It is also seen over water but in low 

values, in comparison with the monthly mean value of Prate 

(Figure14). The Prate variation two days after that are also 

shown (Figures 22 and 23). 

 
Figure21. Prate (Kg/ m

2
/s) and Noul trace at November 18, 

2008. The contours interval is 5E-05. 

 

 
Figure22. Prate (Kg/ m

2
/s) and Noul trace at November 19, 

2008. The contours interval is 5E-05. 
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Figure23. Prate (Kg/ m

2
/s) and Noul trace at November 20, 

2008. The contours interval is 5E-05. 

 

IV. CONCLUSIONS 

    The variations of the daily and monthly mean SST and Heat 

Fluxes were effective factors in the South China Sea during Noul 

typhoon. This has been investigated by using the monthly mean 

and daily SST, and surface heat fluxes data from NCEP/NCAR 

reanalyzed data set. It was found that quick warming occurred 

before reporting the Noul, increasing of LHF values in the south 

of the typhoon area is considerable (almost two times bigger than 

the monthly mean value, about 300 by 150 W/m
2
), but this 

parameter decreased about 45% (50 by 90) at the north of the 

typhoon area (Figure 5). The SST variation after passing storm 

showed distinctive features of the spatial distribution: the 

decrease of SST in the south of South China Sea and the increase 

of SST in the north of South China Sea appear clearly. The rapid 

warming before the death of cyclone and also around the land-

falling area is associated with the increasing of the net surface 

heat fluxes at the air-sea interface (Figures 11 to 13). Although 

SST and Heat Fluxes decrease during storm, they must remain in 

a special range to help the storm to be alive and grow.  

 

    According to the analyzing maps, the fluctuation in SST and 

heat fluxes values can increase the cold tongue in the area and 

Prate as well. The Prate in the area had high values comparing 

with the monthly mean values of Prate. When a typhoon landed, 

a high rate of precipitation occurred over lands. 
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Abstract- In this paper, nearly perfect reconstruction (NPR) 

critically sampled cosine modulated M-channel filterbank 

(CMFB) and transmultiplexer systems are proposed. An 

improved design approach for a FIR low pass prototype filter that 

expoits spline function in the transition band of the ideal filter 

and takes the magnitude squared error function into account is 

considered. Prototype filter is designed by new Cosh window, 

which is derived in the same way as Kaiser window but having 

no power series expansion in its time domain representation and 

performs better side lobe falloff ratio than the Kaiser window. 

The procedure involves the univariate unconstrained 

optimization of an error function. A performance evaluation 

reveals that redefined error function based design significantly 

lower distortion and interference parameters. The optimized 

design approach formulated for the filterbank carries over to the 

transmultiplexer system. 

 

Index Terms- Cosine modulation, filterbank, transmultiplexer, 

near perfect reconstruction, optimization 

 

I. INTRODUCTION 

ultirate digital filterbanks have been used in the realization 

of transmultiplexer (TMUX) systems [1-3]. In fact, the 

two can be viewed as complements of one another. For an 

arbitrary number of channels, three approaches are used to 

specify the filterbanks. One method is based on matrix formalism 

[2,3]. Another employs lossless structures [4]. A third approach 

based on modulated filterbanks [5-8] use frequency shifted 

version of a prototype filter. The system as shown in Fig. 1, finds 

application in speech, image, video signal processing, analog-to-

digital converters, signal compression systems and design of 

wavelet bases [9-13 ]. 

      The analysis filters shift the input signal spectrum into a set 

of frequency bands. The resultant filtered signals are then 

decimated and hence, contain aliased components of the input 

signal. The interpolation step followed by the parallel action of 

the synthesis filters serves to cancel the aliased components 

thereby restoring the original signal. Complement of filterbank 

system is TMUX system, is well suited for simultaneous 

transmission of many data signals across a single channel. At the 

transmitter, the outputs are multiplexed into one composite 

signal. At the receiver, the composite signal is passed through a 

parallel structure of separation filters whose outputs are 

decimated to recover the original inputs as shown in Fig. 2. 

      Transmultiplexers based on DFT filterbanks [9] are 

traditionally used for interconversion between the time division 

multiplexing format (TDM) and the frequency division 

multiplexing (FDM) format, and have been successfully utilized 

to describe several popular communication applications , such as 

code division multiple access (CDMA), discrete multi-tone 

(DMT) or orthogonal frequency division multiplexing (OFDM) 

[14-15]. However, the selectivity of these filterbanks is limited 

and therefore it can be replaced by CMFB, because they provide 

better stopband attenuation and lower side lobes. Since TMUX 

and FB are complementary, both will have identical filterbanks. 

In FB and TMUX system based on cosine modulation, only the 

prototype filter needs to be designed, and all the analysis and 

synthesis filters are generated from this filter with the aid of 

cosine modulation. These systems are superior than the tree 

structured and modified discrete fourier transform based systems: 

 

 Because in CMFB system, all the filters in 

analysis/synthesis section are obtained by one prototype 

filter only , thus reducing the cost of designing. 

 Due to polyphase structure, implementation of these 

systems is efficient. 

 Number of parameters needed to be optimized is very 

less. 

 

      This work focuses on describing an efficient technique for 

designing linear-phase FIR prototype filters for nearly perfect 

reconstruction systems. NPR systems are chosen due to the fact 

that in most applications, the transmission channel itself 

introduces a considerable distortion, while NPR systems relax 

the PR condition by allowing small amount of distortion and 

interference. Allowing small distortions and interferences is 

beneficial since it enables us to achieve better stop band 

attenuation compared with PR systems. A new window based on 

cosine hyperbolic function has been used. The synthesis scheme 

proposed in [16] is enhanced and two efficient objective 

functions in modified form are used for the purpose of even more 

improving the performance and the properties of the resulting 

NPR MFB system. The main contribution of this paper is 

summarized below: 

 

1) New window based on cosine hyperbolic 

function [17] has been used to design low pass 

linear phase prototype filter. Window has 

computational cost advantage due to having no 

power series expansion in its time domain 

representation. 

2) For optimization purpose , modified objective 

functions proposed by Martin et al [16] have 

been used .Objective functions along with 

univariate unconstrained optimization , which 

M 
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is of linear nature is used to generate high 

quality prototype filter. 

3) Using cosine modulation technique FBs and 

TMUXs are designed. Comparisons have been 

made with earlier reported work in terms of 

peak to peak amplitude distortion, aliasing 

distortion, ICI and ISI parameters. 

4) Application of Cosh window has been 

considered in the field of ECG and speech 

signal for subband coding and different fidelity 

assessment parameters have been taken into 

account. 

 

The remaining of the paper is organized as follows: 

      In section 2, prototype filter design technique and Cosh 

window parameters have been discussed. Section 3 states the 

optimization problem with two modified objective functions 

proposed by [16]. Section 4 briefly reviews the cosine 

modulation technique to generate CMFB and CMTS. 

Performance evaluation parameters of FB and TMUX are given 

in section 5. Design examples and simulation results are 

considered in Section 6, that show that the proposed approach 

results in FBs and CMTs with good overall performance. Finally, 

the concluding remarks are drawn in section 7. 

 

II.  PROTOTYPE FILTER DESIGN 

      A unique prototype filter
][np

 is required to design nearly 

perfect filterbanks and transmultiplexers with a narrow transition 

bandwidth and high stop band attenuation. In this way crosstalk 

present in the output signals can be minimized.  

We propose a modified window based prototype filter design 

technique that exploits the spline function in the transition band 

to shape it and and allows an explicit control on transition 

bandwidth. In addition, it also eliminates the Gibb’s phenomenon 

even more. 

      To design prototype filter with window function along with 

spline function in transition region as given in [9,16] the ideal 

filter response Eqn.(1) is modified by the spline function to 

Eqn.(2). 
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      Here, ωp is the pass band edge frequency, and ωs is the stop 

band edge frequency. 

ξ(n) is the μth –order spline function. For calculating order of the 

spline function, analytical formula as given in [9] is used. Hence, 

the filter design using window function with spline function in 

transition region is specified by four parameters: cutoff 

frequency, window shape parameter, order of the filter and spline 

function order. The prescribed channel overlapping is achieved 

through the roll-off factor (RF), whose value lies between 1 to 2. 

The roll-off factor decides the pass band frequency (ωp), and stop 

band edge frequency [20]: 
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      The closed form expression for Cosh window in time domain 

[17] is defined as: 
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      Eqn. (6), representing the Cosh window, becomes the 

rectangular window for c


= 0, where, c


 is the window shape 

parameter. By using the curve fitting method, an approximate 

expression as a first filter design equation, which shows the 

relationship between the window adjustable parameter ( c


) and 

the minimum stop band attenuation (As) is defined as [17]: 
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      The relationship between the normalized width of main lobe 

and stop band attenuation is required to find the minimum length 

of the filter which satisfies the given filter specifications. An 

approximate expression for the normalized transition width can 

be given as: 
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      The minimum filter length is calculated by: 

 

1
f s

D
N

f


 

                                              (9)      

 

      where sf  is sampling frequency and  
( ) / 2s p    

 

is transition width. Using the filter design equations given by 

Eqns. (7), (8) and (9) a Cosh window (6) can be designed to 

satisfy the prescribed filter characteristic given in terms of 

minimum stop band attenuation and transition bandwidth. 

 

III. OBJECTIVE FUNCTIONS AND OPTIMIZATION  

      The objective functions given in Eqn. (12) and Eqn. (13) 

have been used to minimize the amplitude distortion to 

approximate perfect reconstruction with univariate unconstrained 

optimization. The objective function in both the cases is 

unimodal, but is not smooth in the vicinity of the minimum point 

of ωp The method of [18] relies on the fact that the frequency 

response of the prototype filter satisfies the following two 

condition: 

 

2 2
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      Meeting exactly above two conditions together with the 

modulation schemes[18] , guarantees that the resulting MFBs 

satisfy the PR condition. However above two criteria are, too 

strict to be met by a finite duration prototype filter. . By 

decreasing the value of ωp or increasing this value, the resulting 

absolute values have different slopes. This problem can be easily 

solved by redefining the original objective functions given in 

[16,18,19]. 

      Redefined objective functions are the squared counterparts of 

the original objective functions and are given by: 
2
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For given filter length N the cutoff frequency (ωc) is optimized 

instead of passband frequency (ωp) since Cosh window function 

has been employed, to minimize the objective functions defined 

by Eqn. (12) and Eqn. (13). In the optimization algorithm cutoff 

frequency (ωc) is varied to obtain the smallest value of distortion 

and interference parameters. The algorithm adjusts the cutoff 

frequency (ωc) of prototype filter by step size in each iteration, 

calculates the new filter coefficients, computes the amplitude 

distortion, compare it with previous value, accordingly step size 

and search direction has been changed. The iterations are halted 

when the error of present iteration is within the specified 

tolerance initialized previously or no improvement has been 

made from the previous value. The algorithm of the optimization 

technique is given in appendix as Fig. 3 and is implemented on 

MATLAB 7.0 on Pentium IV processor. 

 

IV. SCHEME OF COSINE MODULATION 

      The most efficient way for designing and implementing these 

systems is to first start with a linear phase finite impulse response 

(FIR) prototype filter.  

      The impulse response coefficients 
[ ]p n

 are real-valued and 

satisfy 
[ ] [ ]p n N p n 

 for
0,1,2....,n N

, thereby making 

the prototype filters linear-phase filters. The impulse response 

coefficients of the synthesis and analysis filters, respectively, are 

obtained by applying a cosine modulation in the following 

manner [16]: 
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      with N being the order of the prototype filter. When 

comparing (14) with the conventional definition of 
[ ]kf n

(see, 

e.g., [9]), additional constant M is included in (14) due to the 

following reasons: 

 

 To guarantee the maximum magnitude value in the pass 

band of the up-sampler and each synthesis filter 

approximately equal to unity. 

 For compensating the loss of energy that occurs due to 

interpolation by the same factor M before the kth 

synthesis filter, there is a need to include the constant of 

value M. 

 The constant of the value 1/M appearing in the input 

output transfer functions of the systems of Fig.1 and 

Fig. 2 can be omitted, as will be done throughout this 

paper. 

 

      Transmultiplexer and filterbank will be free from phase 

distortion if analysis filters are chosen according to 
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k

h
 = 

 nN
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Angles k
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 kk
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      To ensure all the significant crosstalk terms canceled [7] and 

to ensure relatively flat overall magnitude distortion following 

expression is normally used: 
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V.  FILTER BANK AND TRANSMULTIPLEXER QUALITY 

EVALUATION 

      Once the nearly perfect filter bank and transmultiplexer is 

designed, the system’s quality can be evaluated measuring the 

degree of closeness to perfect reconstruction. We use several 

quantities to measure distortion and interference parameters. 

When omitting the effect of the processing unit between the 

analysis and synthesis banks in Fig.2, the relation between the z- 

transform of the lth output signal is expressible in terms of the z-

transforms of the input signals, denoted by Xk(z) for the kth input 

signal , as [16]: 
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      with  
2 /j MW e   for 0,1,2..... 1.k M  ( )lkT z

is the transfer 

function between the lth output and the kth input in Fig.2, where 

the channel filter is assumed to be ideal, that is ( ) 1C z  . 

For the FB system of Fig.1, the relation between output signal 

( )y n
and input signal

( )x n
 is expressible in the z-domain as 

[16]:  
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      Is called the distortion transfer function and determines the 

distortion caused by the overall system for the unaliased 

component X(z) of the input signal and peak to peak amplitude 

distortion is given by: 

 

                                         

(22)                                                                                       

 

 

and total aliasing distortion is given by [20] as: 
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       for 
0,1,2..... 1l M 

 are called the alias transfer 

functions . 

For the NPR system, the kth input signals for k l has effects 

on the lth output. This is called interchannel interference (ICI) 

and can be measured by the quantity: 
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      The delay for data samples passing through the single 

channel is not exactly K, resulting in the fact that the transmitted 

sample does not occur at the output at the right time instant. In 

addition other transmitted samples have an effect on the output 

sample at this time instant. This error is called intersymbol 

interference (ISI) and can be measured conveniently in the time 

domain by the quantity: 

 

 
2

0 1
max [ ] [ ]isi ll

l M
n

E t n n K
  

 
   

 


                                     (26)                                                                 

 

      Here, 
[ ]llt n

 is the impulse response between the lth output 

and input sequences, K is delay and 
[ ]n

 is the unit sample. 

 

VI.  DESIGN EXAMPLES AND DISCUSSION 

       In this example, an eight- channel CMFB and TMUX have 

been designed using new Cosh window. Stop band attenuation is 

kept at -100 dB. Stop band frequency is 
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s
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 and 

pass band frequency is 
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. Overlap of the subbands 

is influenced by the roll-off factor ρ. With above specifications 

prototype filters are designed result in filter length 65, 97 and 

129 respectively for roll-off factor 1.75, 1.15 and 0.86. Different 

performance parameters at two different spline function order 

μ=1 and μ=27 with modified objective functions as given in Eq. 

(12) and Eq. (13) are listed in Table 1 and Table 2.  

      As seen from Table 1, the modified creusere- mitra objective 

function φCMA as given by Eq. (12) provides best behavior at μ=1 

in terms of aliasing distortion and at μ=27 in terms of amplitude 

distortion parameter and ICI parameters for different values of N. 

Minimum values of amplitude distortion parameter  equal to 

2.90x10
-3

 is obtained at spline function order μ=1 &  N=96  and 

minimum value of aliasing ,ICI and ISI parameter is obtained at 

μ=27  with N=128. It may be concluded that with higher order 

spline function, Cosh windowed design provides better 

performance by lowering amplitude distortion while lower order 

spline function improves the performance in terms of ICI, ISI 

and aliasing. Same is true for systems designed by Cosh window 

function and another objective function φKWA. In this approach 

minimum value of amplitude distortion parameter is 3.2x10
-3

 at 

μ=27, N=128, minimum value of aliasing distortion is -103.95dB 

at μ=1 and N=128 is obtained. Minimum ICI is at μ=1, N=96 and 
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ISI parameter is minimum and equal to -74.25dB is for μ=1 and 

N=128.  

       Among all the designs, best behavior is obtained at μ=1 with 

aliasing distortion parameter equal to -117.07 dB, for N=128 and 

amplitude distortion parameter 3.0x10
-3

 for N=96 at 

μ=27.Minimum ICI and ISI are obtained for μ=1 at N=128 

shows the best behavior. Compared to previously reported 

design, proposed design leads in terms of aliasing distortion, ICI 

and ISI parameters in most of the cases, while amplitude 

distortion is comparable. Fig.4 (a-h) show the plots of magnitude 

response of optimized prototype filters, eight-analysis filters, 

amplitude and aliasing distortion parameters. 

      Application to subband coding-Initially, the concept of 

subband coding was used in speech processing to reduce the 

effect of quantization noise in speech [9]; now, it is being used in 

several other fields. Among all the, FBs, the CMFB is one of the 

most frequently used FB in audio coding [21-23] and ECG signal 

processing [24-27]. In these applications, CMFBs are used to 

decompose the input signal in uniform bands. For these FBs with 

high stop band attenuation and efficient switching resolution are 

required. Here the proposed window based method has been used 

for subband coding of ECG and speech signals. The performance 

is evaluated in terms of fidelity assessment parameters as given 

below [28]: 

 

 Percent root mean square difference (PRD): 
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      ECG record has been obtained from the MIT-BIH database. 

Assumed data sample rate is 250 Hz, and the waveform period is 

about 130 samples. Before processing the ECG signal base line 

drift has been subtracted. Speech signal is obtained from Signal 

processing Toolbox of MATLAB. It contains signal of duration 

4001 samples with sampling rate = 7418 Hz. 

      An eight- channel CMFB is designed using proposed Cosh 

window with As = -85dB, ρ = 1.2, spline function order μ = 1 and 

27 and with objective functions given by Eq.(12) and Eq.(13). 

The results are listed in Table 3. Fig.5 (a-h) shows the plot of the 

original ECG, original speech signal and reconstructed ECG at μ 

= 1 by φCMA and φKWA   approach and reconstructed speech signal 

at μ = 1 by φCMA and φKWA   approach. An ECG and speech signal 

is passed through the filterbank that decomposes the signal into 

eight- uniform subbands. At the transmitting end all the subband 

signals are decimated at critical sampling rate. At the receiving 

end all decimated signals are first up sampled by the same factor 

and then applied to synthesis filterbank. Outputs of all the 

synthesis filters are then added to produce the final output i.e. 

reconstructed signal. Quality of reconstructed signal is evaluated 

in terms of different fidelity assessment parameters like PRD, 

MSE, ME, and SNR as listed in Table.3. 

      It is evident that small fluctuations (of the same order of 

magnitude) were observed for the measures. Obtained average 

values for the PRD, MSE, ME and SNR are 1.232x10
-1

, 

9.054x10
-4

, and 1.370x10
-8

and 63.3125 respectively for ECG 

signal and 1.2895x10
-1

, 1.93275x10
-4

,5.3855x10
-7

 and 65.585 for 

speech signal. 

 

VII.  CONCLUSION 

      A simple and efficient method of prototype filter design has 

been proposed that exploits spline function in the transition band 

of ideal filter. Prototype filter is designed by new Cosh window 

and modified objective functions, application is being extended 

to CMFB and TMUX designs. With univariat unconstrained 

optimization different designs have been obtained and 

performance parameters are evaluated for two different spline 

function order. Simulation results show that proposed window 

based design are superior at spline function order = 1 in terms of 

aliasing distortion, ICI and ISI parameters. Amplitude distortion 

is comparable. It gives good fidelity assessment parameters when 

used for subband processing of the ECG and speech signal. 

Therefore it can be very effectively used in designing CMFBs 

and TMUXs. 
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Fig1. Location of the study area 
Study area 

 Morphometric Analysis of River Catchments Using 

Remote Sensing and GIS (A Case Study of the Sukri 

River, Rajasthan) 
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Rolta India Ltd, Senior Executive, 160101, Chandigarh. 

 
Abstract- Remote Sensing techniques with GIS were used to 

study the two sub-catchments of the upper catchment of Sukri 

River, Luni River basin. The measurement and analysis for the 

two sub-catchments were carried by using GIS for linear, areal 

and relief aspects. Both sub-catchments have low permeability, 

high surface run-off, and control of geologic structure. The 

morphometic analysis and measurements at sub-catchment level 

depicted that a good relationship existed among the 

morphometric parameters and the terrain characteristics. Out of 

both sub-catchments, sub-catchment 2 has more balanced aspects 

in respect to the sub-catchment 1. The analysis and measurement 

of basin morphometric aspects and their parameters in GIS will 

be of immense utility in river basin evolution, understanding the 

basin for natural resources assessment, planning and 

management at any scale. Out of two sub-catchments, sub-

catchment 2 is more prone for planning, management, and 

assessment in respect to the sub-catchment 1. 

 

I. INTRODUCTION 

he drainage basins are the response of slope, bedrock 

lithology, associate geology, and climate of that region 

which determines the characteristic of basins. Hence, quantities 

analysis and their interrelationship are important to support 

decisions for various themes. The method of quantitative analysis 

of drainage basins was developed by Horton (1945), and 

modified by Strahler (1964) in conventional means but recently 

GIS and Satellite Remote Sensing is a complete tool to analyze, 

to update and to correlate the measurements with periodic 

changes. Therefore, the results are more realistic and less time 

consuming. This study is to evaluate the nature of the drainage 

basins, and relationship with character of the terrain, and for 

deriving means to conserve and manage natural resources and 

combating natural hazards. The study is focused on linear, aerial, 

and relief aspects of the catchments using GIS tools. 

 

This study is an attempt to answer the following questions:  

         1. To find out the use of modern tools i.e. Remote Sensing 

and GIS in morphometric analysis. 

         2. To answer the interrelationship between different aspects 

of the basin and to the character of the terrain. 

         3. To support decisions on the basis of result which may 

help for better implementation of the plans related to basins. 

 

II. STUDY AREA 

         The study area encompasses the part of the upper 

catchment of the Sukri River. It extends between 730 50’39” to 

740 7’11” west to east and 250 44’26” to 250 57’54” south to 

north on the globe, and administratively spreads in Pali and 

Ajmar districts of Rajasthan, India (Fig. 1). The river Sukri 

originates form Aravalli Hills and flow in west direction. It 

occupies an area of 403.59 km2. The elevation variation in the 

catchment lies in around 508 m with a general slope of 3.77 per 

cent from the mouth of outlet.  The stratum of the western part of 

the catchment is formed of highly banded granite gneisses. The 

extreme eastern part of the catchments differs to some extent to 

its western part. It is characterized by the quartz- muscovite- 

biotite schist, which occurs interbedded with impersistent bands 

of quartzite and has a few intercalated calcareous bands as 

cacgneisses and impure marble (Sehgal, 1976).    

 

 

 

III. MATERIALS AND METHODOLOGY  

         The delineation of basins and level of study area is based 

on the scheme given by All India Soil and Land Use Survey (AIS 

& LUS), Government of India in 1995 (Gautam, 1995).  AIS & 

LUS has divided India in six Water Resource Regions (WRR). 

Further, each WR Region has been divided as river basin, 

catchments, sub-catchments, and Watersheds. The work was 

carried out on 1:1000,000 scale. The level of the present study is 

carried out on 1:50,000 scale. The level of the study is fourth in 

the scheme given by AIS & LUS and termed as sub-catchments 

level. The sub-catchments are coded as II and I. Drainage 

network was digitized from topographical sheets and changes 

T  
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Fig.3 Exponential negative relationship between 

numbers of strems to their respective orders 

Fig.4 Positive relationships 

between mean stream length 

to their respective orders.  
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were incorporated from LANDSAT ETM+, October, 22, 2000 

(www.landsat.org). The ordering of drainage reached to the fifth 

order as highest order in both sub-catchments (Fig. 3). The 

software package which was used is ArcGIS, GIS software. The 

symbols of the parameters used are of standard usages. The 

parameters computed include stream orders and stream numbers, 

cumulative length and stream orders, mean cumulative length 

and stream orders, stream length ratio, bifurcation ratio, drainage 

density, stream frequency, form factor, circulatory ratio, 

elongation ratio, constant of channel maintenance, relative relief, 

percentage of slope, and relief ratio. The statistical methods were 

also applied to validate data and to obtain further precise results. 

The various aspects were studied for their inter-relationship 

which helps to depict the nature of the sub-catchments.   

 

 

Fig2. The study area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IV. RESULTS  

Linear Aspects 

         Stream numbers and Stream Orders: The numbers of 

streams (N) decreases geometrically with their respective stream 

orders (¬u). The exponential negative relationship between 

stream orders and numbers of stream to the respective orders 

confirm that the both sub catchments have complex terrain and 

compact bedrock (Nag,1998) (Fig.3) and has little bit variation.  

         Mean Stream Length and Stream Order: Mean stream 

length is the product of stream length (L¬u) of any order to their 

numbers (N). The relationship is positive for both the sub 

catchments. It confirmed that the sub catchments are controlled 

by lithology and structure. It tends to be elongated as the orders 

increases (Hack, 1957). Out of the two, sub-catchment 2 seems 

more linear in relationship than sub-catchment 1 (Fig 4).  
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         Stream Length Ratio: Stream Length Ratio is the resultant 

of mean stream length of any order (Lu) to the mean stream 

length of next higher order (Lu+1). It is negatively related to 

their respective orders. The values of sub catchment 1 (0.66-

0.16), and sub- catchment 2 (0.63-0.007) decreases with an 

increase in order with the exception of ratio of third order in the 

II sub catchments. It reveals that hard terrain is dissected and 

controlled by structure, and the streams have limited length of 

lower order steams (Joji, 2001). The ratio maintenance in the sub 

catchment 2 is more than sub catchment 2 (Fig. 5).      

         Bifurcation Ratio: Bifurcation ratio (Rb) is the ratio 

between the numbers of segments of any given order (Nu) to the 

number of segments of next higher order (Nu+1). The medium to 

extremely high Rb ratio of the both catchments shows the 

structural and lithologic control on the on-going drainage 

development. The high ratio shows elongated shape of the two 

sub-catchments (Nag, 1998). The ratios are four and above four 

(4.5 – 9 of sub catchment 1 and 3.9 – 7 of sub catchment 2) that 

shows higher structural control and elongated shape of the both 

sub catchments. The sub catchment 2 has lower values than sub 

catchment 1, which shows less dissection and less elongation 

(Fig. 6).   

 

V. AREAL ASPECTS 

         Drainage Density: The total sum of length of segments (( 

∑N)¬u) to the basin area (Au) is an expression of drainage 

density (Dd). The length per unit area is the measuring unit. The 

drainage density of the two sub catchments (2.93 km. Km-2 for 

sub catchment 1 and 2.59 km. Km-2 for sub catchment II) is an 

influence of structurally controlled low permeable rock strata 

with less vegetation cover. It increases high surface runoff, 

which cause erodability of rock, and loss of thin cover of topsoil. 

Out of the two, sub-catchment 2 has less drainage density in 

comparison to sub catchment 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Stream Frequency: The ratio between total number of 

segments (Nu¬) and area of a basin (A¬u) is termed as stream 

frequency (Fu¬). A dimensionless ratio is a measure of texture 

(in geomorphologic terms) of the drainage basin (Sharma, 1986). 

The ratio more than three shows the very rough texture and high 

run off on medium to high relief of low permeability (Reddy, 

2002). Out of the two, sub-catchment I (4.64) facing more 

erosion in comparison to the sub catchment II.   

         Texture Ratio: The ratio between first order stream (Nu1) 

and perimeter of a basin (P) is termed as texture ratio (T). Terrain 

lithology, infiltration capacity, and relief are the determining 

factors of it (Reddy, 2002). The sub catchments with high ratio 

indicate low infiltration and complex relief with very low 

permeability. These collectively increase runoff to a higher level 

(Sujata, 1999). The sub catchment 1 (6.65) is more affected than 

sub catchment 2 (5.49). 

         Form Factor: The dimensionless ratio between basin area 

(Au) and the square of basin length (Lb2) is form factor (Rf). 

The shape of basin is identified by this ratio. Zero value confirms 

highly elongated shape and one indicates circular shape of the 

basin. Low form factor ratio will be for basins of flatter peak 

flow for longer duration (Biswas,1999) with less side flow for 

shorter duration and main flow for longer duration (Reddy, 

2002), and vice versa for high ratio. The values of the two sub-

catchments are 0.24 and 0.26, which shows flatter peak flow for 

longer duration in moderately elongated shape. Both the sub-

catchments are of the same character. 

         Circularity Ratio: The dimensionless ratio of area of basin 

(Au) to the area of the circle having the same perimeter of the 

same basin (Miller, 1935). Similar to form factor, value nearer to 

one means more circular shape (Strahler, 1964). Runoff in 

circular shape basins gets more time to stay. Therefore, circular 

to elongate basin is inversely related in their character of 

movement (rapid or slow) of run off to outlet and infiltration. 

These are further subjected to lithology, slope and land cover of 

the basins or sub catchments. The both sub-catchments have 

values less than 0.5 which indicate elongated shape.  

         Elongation Ratio:  It is the ratio between diameter of the 

circle having same area as of the basin and to the length of the 

same basin. Higher value indicates high infiltration capacity and 

low run off conditions and vice versa (Reddy, 2002). The values 

(0.50 for sub catchment 1 and 0.52 for sub catchment 2) indicate 

high run off and elongated shape of sub catchments. 

 

Relief Aspects  

         The height of the mouth of the catchment is 320 meters 

from the sea level. The relief of catchment varies in between 508 

m from the height of the catchment mouth. The percentage of 

slope is approximately 3.77 per cent. 

         Relief Ratio: Relief ratio (Rn) is the response of horizontal 

distance between two points (H) to the vertical difference 

between the same two points (L). The low values, 0.04 and 0.02 

for sub catchments 2 and 1 respectively are results of low 

permeable and less slope. As the basin area decrease, relief ratio 

increases and vice versa (Joji, 2001). 

         Constant of Channel Maintenance: It is the inverse of 

drainage density and expressed with dimension of square per 

unit. It is defined as the area of the basin needed to develop and 

sustain a unit length of stream channel (Schumm, 1956). 

Fig.6 Stream Length Ratio                                  
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Permeability, rock type, relief, vegetation and duration of rainfall 

are the affecting factor. The low values of sub-catchments 2 

(0.39) and 1 (0.34) indicate that there is low permeability, 

moderate to steep slope and high surface run off.  

 

VI. RELIEF ASPECTS  

         The height of the mouth of the catchment is 320 meters 

from the sea level. The relief of catchments varies in between 

508 m from the height of the catchments mouth. The percentage 

of slope is approximately 3.77 per cent. 

         Relief Ratio: Relief ratio (Rn) is the response of horizontal 

distance between two points (H) to the vertical difference 

between the same two points (L). The low values, 0.04 and 0.02 

for sub catchments 2 and 1 respectively are results of low 

permeable and less slope. As the basin area decrease, relief ratio 

increases and vice versa (Joji, 2001). 

         Constant of Channel Maintenance: It is the inverse of 

drainage density and expressed with dimension of square per 

unit. It is defined as the area of the basin needed to develop and 

sustain a unit length of stream channel (Schumm, 1956). 

Permeability, rock type, relief, vegetation and duration of rainfall 

are the affecting factor. The low values of sub-catchments 2 

(0.39) and 1 (0.34) indicate that there is low permeability, 

moderate to steep slope and high surface run off.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inter-Relationship among Areal, Linear, and Relief Aspects  

         Cumulative Length of Streams vs. Form Factor: The 

high cumulative length and low form factor values indicate that 

all streams more or less equally contribute to the run off for a 

longer duration. Therefore, intensity of erosion is high in both the 

sub catchments. The sub-catchment 2 would be preferred having 

higher values in case of cumulative stream length and the same 

value in case of from factor to the sub catchment 1 (Fig 7).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Cumulative Length of Streams vs. Drainage Density: 

The inter-relationship between two variables indicates more 

length and drainage density. The sub-catchment 2 has high 

cumulative length and low drainage density in respect to the sub-

catchment 1. It reveals that the sub catchment 2 has more 

capacity to sustain more streams than sub-catchment 1. Sub 

catchment 1 faces low infiltration and more erosion prone than 

sub catchment 2 (Fig 8).  

         Area vs. Drainage Density: The more drainage density 

and less area of sub catchment 1 shows more degradation than 

sub catchment 2, which has more area and less drainage density 

(Fig. 9). 

 

 

 

 

 

 

 

Fig. 7 Cumulative Length vs. Form Factor 

Fig. 8 Cumulative Length 

vs. Drainage Density 

Fig. 9 Area vs. Drainage Density 
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         Total Segments vs. Cumulative Length of Segments: 
The number of streams of the both sub catchments exceeds over 

their stream length. It indicates very low permeability, structural 

control over drainage development, and moderate to high relief. 

The sub catchments 2 and 1 show very less infiltration, and 

shorter duration water flow. But the sub catchments 2 have less 

cumulative length and less number of streams in comparison to 

sub catchments 1(Fig. 10).  

 

VII. MAJOR FINDINGS 

         The study has undertaken by using modern tool and 

techniques Remote Sensing and GIS which leads towards more 

precise and accurate results. In this case study, some 

morphometric parameters has been studied: individually and in 

inter-relationship among them. The analysis reveals that low 

infiltration; high surface run off, low permeability and structure 

of the catchments (sub-catchments) controls the development and 

sustenance of drainage. The results have an agreement for any 

drainage basin of similar, lithology, associate geologic and 

structure with same climatic conditions. Sub-catchment 1 has 

less Various studies can be undertaken similar to the present with 

high resolution and geometrically correct satellite data, which 

helps to understand surface and sub surface realities for 

conservation and management of natural resources, and 

combating natural hazards. 

 

 

TABLES 

Table 1. Morphometric  aspects of Sub-catchment 1. 

 

 

 

 

Table 2. Morphometric aspects of Sub-catchment 2. 

 

Table 3. Definition and dimensions for sub-catchments 2 and 1. 

 
Aspects 
 

Sub catchment 1 Sub catchment 2 Dimension Definition 

Area  (Au 184.81 218.78 Km
-2 

- 

No. of Stream  (N 857 722 - - 

Length of basin (Lb 27.29 29.14 Km - 

Perimeter  (P 99.79 99.04 Km
 

- 

Area of Circle 792.56 778.66 Km
-2 

- 

Radius of Circle 7.66 8.34 Km - 

Horizontal distance between two vertical 
points 

20 14 Km H = Horizontal distance between two 
vertical points  

Id 

u N L L Standard 
Deviation 

Co-efficient of Variability Rb 
L
__

 L
__

 
Rl 

1 1 662 308.00 308.00 0.278 1.672 4.36 0.47 0.47 0.66 

2 2 152 106.60 414.60 0.593 1.182 4.61 0.70 1.17 0.42 

3 3 33 55.30 469.90 1.591 1.053 3.67 1.68 2.84 0.55 

4 4 9 27.40 497.30 2.383 1.277 9.00 3.04 5.89 0.07 

5 5 1 44.90 542.20 0 0 0.00 44.90 50.79 0.00 

Id  u N L L Standard 
Deviation 

Co-efficient of Variability Rb 
L
__

 L
__

 
Rl 

1 1 544 302.90 302.90 0.337 1.652 3.94 0.56 0.56 0.63 

2 2 138 122.30 425.20 0.87 1.018 4.31 0.89 1.45 0.42 

3 3 32 67.10 492.30 1.405 1.492 4.57 2.10 3.54 0.37 

4 4 7 39.40 531.70 2.875 1.957 7.00 5.63 9.17 0.16 

5 5 1 35.60 567.30 0 0 0.00 35.60 44.77 0.00 

Fig. 10 Cumulative Length of Stream 

vs. Number of Streams 
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Vertical distance between two point 399 508 Meters L= The difference between two Vertical 
two point 

Cumulative Length  (L 542.2 567.3 Km L= Lu1+2+3… 

Mean Cumulative Length    (L
__

 
50.79 44.77 Km 

L
__

 = L
__

u1+2+3…. 

Stream Length Ratio  (Rl - - - 
Rl = L

__

u/L
__

u + 1 

Bifurcation Ratio (Rb - - - Rb = Nu/Nu+1 

Drainage Density  (Dd 2.93 2.59     Km/Km
2 

Dd= L/Au 

Stream Frequency  (Fu 4.64 3.30 No. Km
-2 

Fu =Nu/ Au 

Form Factor  (Rf 0.24 0.26 - Rf =Au/ Lb
2 

Texture Ratio  (T 6.64 5.49 No. Nu1.km
-1 

T = Nu1/Au 

Circularity Ratio  (Rc 

 

0.23 0.28 - Rc = Au/ area of the circle having same 
P 

Elongation Ratio  (Re 0.52 0.50 - Re= diameter of the circle having same 
area / Lb 

Relative Relief  (Rhp 0.34 0.51 Per cent Rhp = H/P*100 

Relief ratio  (Rn 0.02 0.04 - Rn =H/L 
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Abstract- Pedogeochemical sampling over an area of 24 Sq.Km 

taken up in the  Narayanpur, which is in the part of  Srisailam 

Formation NW of Cuddapah basin, to assess the soil pH and EC 

of  the unconformity-related uranium mineralisation of the area . 

The area mainly consists of the basement granite, dolerite dikes, 

basal pebbly quartzite and intercalated shale.  Pedogeochemical 

sampling is carried out on a grid of 1  Km x 1 Km out of 24 

Sq.Km and 24  soil samples collected from - different geological 

-formations. It is observed that the pH is high along the 

unconformity where we also observe uranium mineralization, 

whereas EC is low. The low pH & high EC is observed in the 

soil samples away from the unconformity indicating mobile 

nature of uranium. 

 

Index Terms- Srisailam sub-basin, pedogeochemistry, 

unconformity, uranium, pH, EC. 

 

I. INTRODUCTION 

arayanpur is located in the Srisailam sub basin NW of 

Cuddapah basin. The Srisailam sub basin is formed 

geologically mid to late Proterozoic in age and it is 

unconformably overlying the the Archean basement granite 

(Senthil kumar, P. et al., 2002).). The sediments are essentially 

arenaceous and are represented by basal pebbly quartzite, 

followed by a grey medium grained quartzite with grey buff 

coloured shale as intercalations (Jayagopal, A.V. et al., 1996)).  

The basement is represented by coarse to medium grained 

fractured granite. Srisalam sub basin and Cuddapah basin 

geology with known uranium mineralization (Sinha, R.M. et al., 

1995). The present study area will describe soil profile, influence 

of unconformity related uranium on soil pH & EC of 

Narayanpur. Important radioactive anomalies located in the study 

area related with unconformity contact basement granitoid with 

the Srisailam formation, around the Narayanpur.  

 

II. GEOLOGY 

        Unconformity type uranium deposits are well known for 

their high grade and large tonnage in the Athabasca basin of 

Canada and the Pine creek Geosyncline- of Australia (Hoeve,J. et 

al., 1980). In India, consistent efforts are being made by AMD to 

target similar geological environs in middle Proterozoic cover 

sequences which overly the Archean/lower Proterozoic basement 

schist, gneiss and granitoid in Purana basins. The crescent shaped 

Cuddapah basin, covering 44,500 Sq.Km and being the second 

largest -among the Purana basins in peninsular India is the most 

promising in the country (Dhana Raju, R., et al., 1993). The 

present study area is located in the  Srisailam sub basin NW of 

Cuddapah basin (Figure 1), where Srisailam Formation  

unconformably overlies the basement granitoid (M.B. Verma et 

al., 2009),   At places part of the cover rocks has been eroded 

exposing the non-conformity contact with the granitoid. 

Weathering and erosional processes are need for soil formation, 

While that processing  may be the uraniferous substances melted 

and particles are mixed up with in the soil, such type of soil 

particles may be contaminated, effect the influence on the pH & 

EC.  

 

III. SOIL PROFILE IN THE STUDY AREA 

        Soil profile varies in make-up within wide limits according 

to their genetic and geographic environment. Most well 

developed profiles however can be divided into four principal 

horizons, and are designated into A, B, C and R in descending 

order (Levinson, - 1980). Further division of each layer into sub 

horizon differs in composition, texture, color, and layer 

boundaries are transitional over 2.5 to 15 cm (M.A., et al., 2002). 

The A and B horizons together constitute the solum (or) true soil, 

while the C- horizon is the partly weathered parent material from 

which the solum has been transported by soil forming process 

Chaudary. 

        In the study area, A - Horizon nearly contains pure organic 

matter with a steady decrease in the organic matter with depth 

through soil profile. The A horizon has undergone extensive 

leaching,  there by removing soluble mineral salts and colloidal 

material to lower horizon (Nohon, D.B., 1991). The A horizon 

(pH range is between 5.1 – 6.55 in the study area) also contains 

carbonic acid and other organic acids (Richard, A. et al., 2010). 

Which - moves downward, where they react with and carry a 

variety of cations and compounds in solution, suspension or 

colloidal form,. The subdivision of - A horizon occurs under a 

variety conditions. Hence, sampling of A horizon must be 

avoided. 

        The leached material transported from A horizon 

accumulates at B Horizon, which is alluvial. This horizon has a 

prismatic or blocky structure that is caused by high concentration 

N 
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of iron and aluminum oxides in association with organic matter 

and manganese oxide in the study area. A well drain soil allows 

removal of many of the soluble compounds and elements that 

have been leached from A horizon. The B horizon is the layer of 

the soil-profile that is usually sampled as part of exploration 

surveys for mineral deposits. The soil horizon is not well 

matured in the study area; B horizon is not developed and not 

differentiated from C (Figure 2). 

        The C- Horizon consist more or less weathered parent 

material for the overlying A and B horizons. The C horizon have 

weathered bedrock base of the soil profile. It is important to 

appreciate that the parent material may be rock, transported 

alluvial, glacial or windblown or even soil of past 

pedogeochemical cycle in the study area. R – Horizon is the 

underlying rock material, which is unaltered bed rock. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Location of Narayanpur in Cuddapah basin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Figure 2. Soil profile of the Narayanpur 
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Figure 3. Soil sampling at Narayanpur on grid.       

 

 

IV. MATERIALS AND METHODS 

        Narayanpur area is a part of Srisailam sub basin in the 

northwest fringe of Cuddapah basin. The area is essentially under 

agriculture fields and natural biodiversity.  Pedogeochemical 

survey was conducted about 24 Sq.Km. as per grid pattern 24 

samples were collected with GPS locations from different 

geological terrains. Basement granite, Dolerite dykes and 

quartzites are the predominant rock units in the area. The 

pedogeochemical sampling is carried out on 1 sq. km X 1 sq. km. 

according to grid pattern (figure 3), samples collected from 

center of grid except in valley positions. The B - horizon is not 

well developed in the study area, instead of immature samples 

the termite mounds were collected (Chaudary, M.A. et al 2002). 

The pedogeochemical samples were collected B horizon only 

(Levinson, 1980). The samples were sundried and sieved to -80 

mesh size in the field itself to save time and avoid the 

contamination. pH and Electrical Conductivity were determined 

with the help of digital portable analyzer kit manufactured by 

Systranics model 365, India (Gardner, C.M.K. et al., 1991). The 

uranium element content in the representative samples were 

analyzed by ICP-MS at NGRI following the procedures given in 

Balaram et al., 2003. 

 

 

Table 1. Pedogeochemical analysis results of Narayanpur 

  

longitude latitude sample no Rock type U (ppm) pH  EC µs/cm 

79.008476 16.514419 NP/S-1 Dyke 1.58 5.77 707.50 

79.008336 16.503078 NP/S-2 Quartzite 1.89 5.73 786.11 

79.008406 16.494024 NP/S-3 Granite 7.89 5.68 786.11 

79.010549 16.48625 NP/S-4 Dyke 4.08 5.94 707.50 

79.018026 16.513139 NP/S-5 Quartzite 6.68 5.81 707.50 

79.018934 16.505936 NP/S-6 Quartzite 2.38 5.10 786.11 

79.018329 16.494664 NP/S-7 Dyke 1.52 5.20 786.11 

79.020868 16.485815 NP/S-8 Quartzite 1.57 5.92 832.35 

79.025084 16.511927 NP/S-9 Granite 1.21 5.38 744.74 

79.026714 16.505044 NP/S-10 Quartzite 1.46 5.87 832.35 

79.026458 16.494778 NP/S-11 Quartzite 0.84 5.90 944.74 

79.029113 16.48785 NP/S-12 Quartzite 6.57 5.89 744.74 

79.035938 16.51179 NP/S-13 Quartzite 9.73 5.72 786.11 

79.035799 16.503398 NP/S-14 Quartzite 2.05 5.65 832.35 

79.036591 16.493886 NP/S-15 Granite 1.32 5.40 832.35 
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16.49

16.495

16.5

16.505

16.51

U

79.035472 16.486318 NP/S-16 Quartzite 2.53 5.15 832.35 

79.044883 16.511927 NP/S-17 Quartzite 1.97 5.30 744.74 

79.044696 16.503078 NP/S-18 Quartzite 1.11 5.17 786.11 

79.044953 16.495098 NP/S-19 Quartzite 1.65 5.55 786.11 

79.047026 16.486638 NP/S-20 Granite 1.61 5.70 744.74 

79.055784 16.512315 NP/S-21 Granite 22.77 6.55 644.74 

79.053129 16.50301 NP/S-22 Quartzite 5.95 5.86 832.35 

79.057741 16.494207 NP/S-23 Dyke 2.40 5.76 744.74 

79.056646 16.484603 NP/S-24 Granite 1.30 6.03 786.11 

   
Minimum 0.84 5.10 644.74 

   
Maximum 22.77 6.55 944.74 

   
Average 4.45 5.68 781.08 

 

 

V. RESULTS AND DISCUSSIONS 

        Physical parameters like pH, EC and uranium around the 

Narayanpur area is reported in Table 1, whereas the isochemical 

maps will explain the concentration of pH, EC & Uranium 

mineralization of the study area. 

        The pH (figure 4) of pedogeochemical samples of study 

area is between 5.1 to 6.55 with an average value of 5.68. As per 

the United States Department of Agriculture and Natural 

Resources Conservation Service (2011), soil conservation service 

classifieds pH ranges follows as <3.5 is Ultra acid, 3.5-4.4 

Extreme acid, 4.5-5.0 very strong acid, 5.1-5.5 strong acid, 5.6-

6.0 moderate acid, 6.1-6.5 slight acid, 6.6-7.3 neutral, 7.4-7.8 

slightly alkaline, 7.9-8.4 moderately alkaline, 8.5-9.0 strongly 

alkaline, >9 very strongly alkaline.  six samples fall in (NPS-

6,7,9,15,16,17,18) strong acid range, one sample (NP/S-21) falls 

in slightly acid  range, . The remaining samples fall in moderate 

acid range. 

        EC concentration (figure 5) is maximum value 944.74 

µs/cm, minimum value is 644.74 µs/cm and the average value is 

781.08 µs/cm,  As per USDA (2011),the permissible limit of EC 

is 2320 µs/cm in soils, and the present samples do not exceed the 

permissible limit.. The average abundance of uranium is 1 ppm 

in soils (Levinson, 1980), the study area consisting of U 

concentration (figure 6) is maximum is 22.77 ppm and minimum 

0.84 is ppm, the average value of all samples 4.45 ppm, some 

samples have high values compare with average abundance of 

uranium in soils. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Concentration of pH               Figure  5. Concentration of EC                  Figure 6. Concentration of U 

 

 

 

 

 

 

 

 

 

 

Figure  7 . Concentration of pH vs EC   Figure . 8. Concentration of pH vs U       Figure 9. Concentration of EC vs U 
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        Above scatter plots illustrate that  as pH increases, the 

concentration of EC decreases (figure 7 uranium increases 

(figure 8) near the unconformity zone, the properties of oxidation 

and reduction of oxides (F. Lidman et al, 2012). The uranium 

shows  the influence on the pH & EC.  

        Figure 9 shows that concentration between EC and uranium,  

therefore the EC increases, along with that the concentration of 

uranium decreases.  EC shows reciprocal relation with pH in 

Narayanpur soils.   

        Over half of the world, current production is from so called 

“unconformity type” deposits.  These deposits were typically 

formed between 1800 to 1200 Ma, generally uranium shows 

higher concentration at neutral level of pH in primary 

environment (Daryl Hockley et al., 2010). Chemical speciation 

of uranium (VI) in soils is highly dependent on soil composition 

on the pH in the soil solution (Guillaume et al., 2001)  the 

uranium was transported under unexpectedly low pH conditions 

and at the higher concentrations recorded in crustal fluids (A. 

Richard et al. 2010).  There is needed significant positive 

positive correlation between pH and the export of uranium but 

not for thorium.  Higher pH tends to leads to higher export of 

uranium and higher average concentration of uranium in stream 

water, there is negative correlationship between pH and wetland 

coverage of uranium  

 

VI. CONCLUSION 

        Narayanpur area is located at Srisailam sub basin in 

Cuddapah Basin, As per the United States Department of 

Agriculture and Natural Recourses Conservation Services norms, 

the study of pedogeochemistry in Narayanpur area shows the pH 

& EC does not exceed the permissible limit.. If the pH is below 

neutral, uranium is stable in oxide form; EC shows a reciprocal 

relation with pH in Narayanpur soil. It has been observed that the 

pH more than 6.0 (sample no NP/S – 21 is near the 

unconformity) is in proximity zone and pH ranging from less 

than 6.0 (Sample no NP/S - 6,7,9,15,16,17,18) is away from the 

unconformity zone. It can be concluded that along the 

unconformity zone, the uranium mineralization is observed and 

have the pH is above 6.0 and low value of Electrical 

Conductivity. Away from the unconformity zone the pH 

indicates low that the uranium is mobile and EC is decreases.  

Based on the above information concluded that the unconformity 

related uranium mineralization slightly influenced on soil pH and 

Electrical Conductivity.          
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Abstract- Unorganized sector was coined by the British 

economist Keith Hart in 1971, which emerged as a one of the 

dynamic and vibrant sector. This sector broadly corresponds to 

the household sector which includes private unincorporated 

enterprises. The unorganized sector also includes some formal 

activities on which there is no regular system of data availability. 

         Unorganized sector contributed significantly and expanded 

rapidly in the Indian economy. The contribution of  formal 

activities in the unorganized sector is quite small. High 

population, unemployment and ample number of degree holders 

are some of  the  reasons for self- employment generation in an 

unorganized sector. The Government of India set-up a  ‘National 

Commission on Enterprises in the Unorganized/Informal Sector  

through a resolution dated 20th September, 2004 as an advisory 

body and watchdog for the informal sector .  

         As per the Economic Survey 2007-08, 93% of Indias Work 

force including the self-employed and employed in unorganised 

sector. The Ministry of Labour, Government of India Has 

categorised the unorganised labour force under various groups 

such as occupation, nature of employment,distressed category 

and service category. 

         This paper is based on role of entrepreneur and Challenges 

before the present youth in taking up such  job in unorganized 

sectors as self- employment .It highlight about present scenario 

of unorganized sector, Status, role of entrepreneur in creating 

interest for self employment,  Challenges and problems faced in 

selecting self- employment. 

 

Key Words: Challenges, Entrepreneur, Role, Unorganized 

Sector. 

I. INTRODUCTION 

norganised sector was coined by the British economist 

Keith Hart in 1971, which emerged as a dynamic and 

vibrant sector, representing a growing proportion of economic 

activity, particularly in the developing countries. 

         Unorganized  sector contributed significantly and expanded 

rapidly for several years in the Indian economy. High labour 

intensity of production is the main reason for huge employment 

generation in the unorganised sector. About 48 per cent of non-

agricultural employment in North Africa, 51 per cent in Latin 

America, 65 per cent in Asia and 72 percent in Sub-Saharan 

Africa are of informal nature [ILO (2002)]. 

         In case of India, out of the total workforce, 86.36% of the 

workers in 1999-00 and 86.32% of the workers in 2004-05 were 

absorbed in informal sector. About 91.17% of the total work 

force in 1999-00 and 92.38% of the total work force in 2004-05 

were informal in nature  as per NSSO (1999-00) and NSSO 

(2004-05)].   

         The contribution of the unorganized workforce to the 

economic health of India society has largely remained neglected. 

In India, this sector accounts for  60% of Net Domestic Product 

(i.e., GDP minus depreciation),  68% of income, 60% of 

savings,  31% of agricultural exports, and  41% of manufactured 

exports. Even in the urban centers of India, the unorganized 

workers account for about 60-67% of the employment. 

         Women workers in the unorganized sector – the farm 

workers, vendors, casual construction labour, domestic help, 

home-based workers – are even far more neglected and 

unaccounted-for part of the informal economy. This is so, since 

the self-employed women work from homes and their 

contribution is mostly not calculated into the national economic 

data. However, according to the National Sample Survey ’05, 

one-third of the informal sector workforce (about 120mn) 

comprises of women. Collectively, they accounted for 96% of 

the female workforce in the country, and contribute to about 20% 

GDP of India. 

         The Government of India set-up a ‘National Commission 

on Enterprises in the Unorganized/Informal Sector' through a 

resolution dated 20th September, 2004 as an advisory body and 

watchdog for the informal sector.  The terms of reference of the 

Commission included (i) the status of unorganized/informal 

sector in India including the nature of enterprises, their size, 

spread and scope, and magnitude of employment; (ii) the existing 

arrangements for estimating employment and unemployment in 

the informal sector  (iii) suggest elements of an employment 

strategy focussing on the informal sector; (i) identify constraints 

faced by small enterprises with regard to freedom of carrying out 

the enterprise, access to raw materials, finance, skills, 

entrepreneurship development, infrastructure, technology and 

markets and suggest measures to provide institutional support 

and linkages to facilitate easy access to them, etc. 

 

II. LITERATURE REVIEW 

Unorganised Sector 

         In the Indian economy, several studies have focused their 

analysis on its impact on Indian economy. Kulshreshtha and 

Singh (1998) examined the contribution of unorganized segment 

and also the share of its different sub-sectors to NDP from 1980-

81 to 1994-95. They found that though the contribution of the 

unorganized segment to the total NDP has been declining 

progressively over time, it accounts for a large share (over 60%) 

to the 3 consumer goods industries.  

U 
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Self employment 

         This suggests that intentions to become self-employed are 

either frustrated or that self-reported aspirations are vague and 

poorly formed. A further literature in economics models the 

choice of self-employment as an occupational choice decision, 

focusing on the importance of background and demographic 

associations. A key objective of this literature, taking its lead 

from the seminal study of Rees and Shah (1986), is to address 

whether the choice of self-employment might be motivated by 

the expected income differential between self-employment and 

employment for a given individual (see Le, 1999 and Parker, 

2004, for surveys).  

 

III. PROBLEM OF THE STUDY 

         Unorganized sector contributed significantly and expanded 

rapidly in the Indian economy. ,eventhough 93% of Indias Work 

force including the self-employed and employed engaged in 

unorganised sector, less importance is given by the government. 

In 2013 buget also people from the unorganised sector had their 

high expection from the  government it will provide some sort of 

benfits for this sector in the form of security for the job , 

incentives for unorganised entrepreneur, spcial development 

shemes, health care ,etc. but fail to do so. self employment 

chosen by the present youth is not as a  choice but  because of the 

absence of any other attractive alternative. Even those who have  

chosen self employment they face number of problems and 

challenges in their field. 

 

IV. OBJECTIVES 

1) to find out present status  and contribution  of unorganized 

sector,  

2) to know reasons for choosing self employment  

3)  Challenges and problems faced by  the present youth  in 

selecting job as self- employment. 

4) role of entrepreneur in creating interest for self employment,   

 

V. METHODOLOGY 

         The required information is gathered from various articles , 

magazines, internet and data form government offices. 

 

DEFINITION 
         The definition of unorganized sector adopted by the 

Fifteenth International Conference of Labour Statisticians in 

1993, is regarded as a group of household enterprises or 

unincorporated enterprises owned by households that includes 

informal own-account enterprises, which may employ 

contributing family workers and employees on an occasional 

basis; and enterprises of informal employers, which employ one 

or more employees on a continuous basis.  

         The first Indian National Commission on Labour (1966-69) 

defined the ‘unorganised sector work-force' as "those workers 

who have not been able to organise themselves in pursuit of their 

common interest due to certain constraints like casual nature of 

employment, ignorance and illiteracy, small and scattered size of 

establishments". On the other hand, the unorganised sector refers 

to those enterprises whose activities and/or collection of data are 

not regulated under any legal provision or where any regular 

accounts are not maintained.  

         According to the definition of International Labour 

Organisation (ILO, 2002), they comprise of a) the own-account 

workers in survival-type activities, e.g. vendors of vegetables, 

fruits, meat, fish, etc., and of non-perishable items like locks, 

clothes, vessels; garbage collectors, rag-and scrap pickers; head-

loaders, construction and agricultural workers, rickshaw- and 

cart-puller, etc.   

         b) the paid domestic workers, e.g., maids, gardeners, 

chauffeurs, etc.   

         c) the home-based workers, e.g., garment makers, 

embroiderers, incense stick rollers, bidi-rollers, paper bag 

makers, kite makers, food processors, etc., and   

         d) the self-employed in micro-enterprises, e.g., road-side 

mechanics, barbers, cobblers, carpenters, tailors, book-binders, 

owners of small stalls and kiosks, etc  

 

VI. SELF EMPLOYMENT-MEANING 

         The self-employed refers to people solely operating their 

own business (own-account workers), employers operating small 

businesses with a few workers and unpaid family helpers. 

The self-employed rapidly increased during the Asian financial 

crisis in 1998, when many people who were laid off started their 

own businesses to self employment. The number of the self-

employed has gradually decreased since 2002 when the economy 

began to stabilize.  

         However, recent monthly statistics show that the number of 

the self-employed recorded 7.1 million as of August 2012, the 

highest since September 2009.  

 

VII. EMPLOYMENT  IN  UNORGANISED  SECTOR 

         In the usually employed (‘all' workers) category, 57 per 

cent among males and nearly 62 per cent among females were 

self-employed in rural areas. The corresponding proportions in 

urban India were 44 per cent for males and 45 per cent for 

females.  In the rural areas, 67 per cent of usually employed 

males and 84 per cent of usually employed females were engaged 

in the agricultural sector. In rural India, the proportion of ‘all' 

male workers engaged in the agricultural activities declined 

gradually from 81 per cent in 1977-78 to 67 per cent in 2004-05. 

For all female workers, the decline was less - from 88 per cent in 

1977-78 to 83 per cent in 2004-05. 

         In urban India, the tertiary sector engaged 59 per cent of 

male workers while secondary sector accounted for 35 per cent 

of the usually employed males. For females, the corresponding 

proportions were lower at 53 and 31 per cent.  In urban India, the 

‘trade, hotel and restaurant' sector engaged about 28 percent of 

the male workers while ‘manufacturing' and ‘services' sectors 

accounted for nearly 24 and 21 percent, respectively. 

 

VIII. UNEMPLOYMENT IN UNORGANISED SECTOR 

         93 per cent of the labour force is employed in the 

"unorganised sector", i.e. sectors which don't provide with the 
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social security and other benefits of employment in the 

"organised sector."  The unemployment rate went up between 

1993-94 to 2004. On the basis of current daily status 

(unemployed on an average in the reference week), during the 

reference period, unemployment rate for males increased from 

5.6 per cent to 9.0 per cent in rural areas, and from 6.7 per cent to 

8.1 per cent in urban areas. 

         Unemployment rate for females increased from 5.6 per cent 

in 1993-94 to 9.3 per cent in 2004 in rural areas. The gender 

differential in the worker population ratio (WPR) was distinct: 55 

per cent for males and 33 per cent for females in the rural areas, 

and 55 per cent for males and 17 per cent for females in the 

urban areas. 

         The rate of growth of employment declined sharply from 

2.04% per year in the period 1983-94 to only 0.98% per year in 

the period 19994 to 2000. This is while the labour force increases 

roughly by 2.5% every year. 

         Urban unemployment rates (current daily status) were 

higher than rural unemployment rates for both males and females 

in 1993-94. However, in 2004, rural unemployment rates for 

males was higher than that of urban males. Again, it is important 

to look at quality of employment in urban areas.  Unemployment 

rates varied sharply across States. States, where wages are higher 

than in neighbouring ones because of strong bargains or social 

security provisions, such as high minimum wage, had high 

incidence of unemployment, in general. 

 

IX. REASONS FOR SELF-EMPLOYMENT  

         They are classified into two broad types; those that have 

entered voluntarily for reasons such as independence, job 

satisfaction and or anticipated higher incomes, wish to work 

under himself, starting a  flourishing  business by himself with 

out depending on others and some are those which are being  

‘pushed’ into self-employment  because of the absence of any 

other attractive alternative.  

         If the motivations behind the decision to become self-

employed are largely the former then self-employment can be 

viewed positively, providing the opportunity for individuals to 

improve their quality of life and/or for exploring creative 

entrepreneurial opportunities.  

 

X. PROBLEMS/CONSTRAINTS FACED BY AN 

ENTERPRENEUR 

         Having a dream is easy; yet making this dream a reality 

demands a certain level of self discipline. Some personality types 

are not able to transit from reporting to a boss to reporting to no 

one yet remaining just as driven. Additionally, some personality 

types that benefited from the buffer the employer presented when 

it came to relationships with clients or customers, will sorely find 

their patience tested when a new client harshly criticizes the 

marketing strategy you present to them. 

 

1) Shortage of capital 

         Starting a new business or running a new business  is not so 

easy in this competitive world. It needs lots of investment. Now 

everyone will start searching for a source to get money. The 

search may be for starting a business or to improve their existing 

business. In these situations you can take the help      of self 

employed business loans. 

 

 

 2) Nature and reach of markets.  

         The seasonality and volatility of demand and the low rates 

received  are the chief constraints in the unorganized sector. The 

changes in demand is learned  indirectly only through the 

middlemen .Enterprises producing purely for local markets, 

typically face narrow and lower quality markets, and thus 

typically tend to have less information about markets as well as 

lower skills. 

 

3)level of operation  

         The scale of business is very small. People setting up their 

own business with    limited  fund and they are closely related to 

daily life and other types of consumer related businesses which 

meet people’s basic needs. The immobility and the narrowness of 

markets due to market, gender and caste constraints result in such 

producers limiting themselves to producing within the 

parameters of the segment.  

 

4)Transport, Storage and Communication 

         Informal enterprises reported lack of marketing and other 

infrastructural facilities, with manufacturing and trade reporting 

this more acutely  Transport, Storage and Communication and 

Other Services are Certainly obvious constraints that are well 

recognized as affecting informal enterprises significantly. 

 

5)skills and technology 

          Skills and technological development, are not reported by 

enterprises . In many cases, it has been clearly seen that access to 

more discerning markets has resulted in greater skill or training 

requirements, but unorganised sector operators who are not able 

to access training because of lack of motivation, access or 

resources get left out of upgrading possibilities. Similar 

considerations hold for technology upgradation as well.  

 

6)Rejection of goods 
         Especially if you are in an artistic field, some of these 

criticisms could feel like personal attacks or even personal 

rejection, making this form of employment almost harder than 

working for someone else. The small firms end up with 

practically no option but to dispose off their products. Given the 

unequal bargaining strength of small firms, the risk sharing is 

also uneven.  

 

7) liquid cash 
         You probably also have bills, a family to feed, and if 

nothing else the daily needs that have to be fulfilled. The number 

one challenge associated with this step is the fact that many a 

newbie will use credit cards to get set up.  How much liquidity 

you have at the onset will also determine your overall success 

since it dictates whether or not you can live with the fact that one 

client is taking an extraordinary long period of time to finally pay 

you. If one or maybe even more slow clients spell financial 

trouble to such an extent that you have to touch your retirement 

savings or home equity.  
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8) Loss in business 

          Despite income claims made by business opportunity 

companies, or competing businesses, you must be ready to accept 

the reality of not seeing personal income for several months - or 

even years. 

 9)lack of preparation 

         some  become self-employed without much preparation: 

More than half of the self-employed start their businesses with a 

preparation period of less than six months and with no business 

experience. 

 

10) fierce competition 

         Most of the businesses in an unorganized sector has  

reported competition from large units as well as the self-

employed people feel and  states  that other self-employed nearby  

is their major competitors. 

 

11) Inappropriate  age  

         The  age group of the self-employed  people is in  50s or 

elder age. The numbers of the self-employed steadily increased 

especially among the baby-boomer generation and the higher age 

group. 

 

12) Lack of motivation 

          The realities of production conditions in these enterprises 

generate motivational problems  which is very often termed as 

‘ignorance’. Working hours are often long and any time off from 

the productive work, less income, which affects the willingness 

of entrepreneurs and workers to take this job.  

 

XI. ROLE OF AN ENTREPRENEUR 

         The entrepreneur acts as a trigger head to give spark to 

economic activities by his entrepreneurial decisions. He plays a 

pivotal role not only in the development of industrial sector of a 

country but also in the development of other sector.  The 

following roles can be played by an entrepreneur in an 

unorganized sector which are discussed in a systematic and 

orderly manner . 

 

1)The Architect: Big-Picture Planning 

         Entrepreneurs set the vision, the romance, and culture 

around a big and daring goal. In doing so, they must have a 

general plan for where they want to go, but they should not get 

hung up on developing the perfect plan. Their thinking should be 

like an architect in the concept and design development phase 

rather than one in the detailed schematic phase.  

2)  Researching  and Selling 

         Entrepreneurs need to be constantly search for new  vision, 

new sources to raise  funds, evangelizing the vision among 

employees, recruiting top new talent, or selling the product itself.  

An entrepreneur needs to constantly  learn  effective means of 

new channels of  selling trough which  they can  access to 

invaluable customer and product research. These customer 

interactions help turn a directional vision into one with more 

precise focus.  

(3) Capital Formation: 

         Entrepreneurs promote capital formation by mobilising the 

idle savings of public. They employ their own as well as 

borrowed resources for setting up their enterprises. Such type of 

entrepreneurial activities lead to value addition and creation of 

wealth, which is very essential for the industrial and economic 

development of the country. 

(4) Creates  Employment Opportunities: 

         Entrepreneurs provide immediate large-scale employment 

to the unemployed which is a chronic problem of 

underdeveloped nations. With the setting up.of more and more 

units by entrepreneurs, both on small and large-scale numerous 

job opportunities are created for others whereby reduces 

unemployment in the country.  

(5) Promotes Balanced Regional Development: 

         Entrepreneurs help to remove regional disparities through 

setting up of industries in less developed and backward areas 

which leads to more development of backward regions and 

thereby promotes balanced regional development. 

(6) reduces monopoly 

         Industrial development normally lead to concentration of 

economic power in the hands of a few individuals which results 

in the growth of monopolies. In order to redress this problem a 

large number of small industries need to be set up in rural areas, 

which will help in reducing  the concentration of economic 

power amongst the population. 

(7) Wealth Creation and Distribution: 

         It stimulates equitable redistribution of wealth and income 

in the interest of the country to more people and geographic 

areas, thus giving benefit to larger sections of the society. 

Entrepreneurial activities also generate more activities and give a 

multiplier effect in the economy. 

(8) Increasing Gross National Product and Per Capita 

Income: 

         Entrepreneur explore and exploit opportunities,  bring in 

new products and services and develops markets for growth of 

the economy. In this way, they help increasing gross national 

product as well as per capita income of the people in a country. 

(9) Improvement in the Standard of Living: 

         Entrepreneurs play a key role in increasing the standard of 

living of the people by adopting latest innovations in the 

production of wide variety of goods and services in large scale 

that too at a lower cost. This enables the people to avail better 

quality goods at lower prices which results in the improvement of 

their standard of living. 

(10) Induces Backward and Forward Linkages: 

         Entrepreneurs like to work in an environment of change 

and try to maximise profits by innovation. When an enterprise is 

established in accordance with the changing technology, it 

induces backward and forward linkages which stimulate the 

process of  development in the country. 

(11)Development of skill 

          According to them what rural innovators don’t have is 

access to the skills, networks and other resources needed to take 

their innovations to the market. Entrepreneur can important role 

in  rural innovations to make it successful. 

 

XII. CONCLUSION 

         It is a great need to examine  the extent of  institutional 

finance to entrepreneur which plays an important role to  in the 

lives of those self-employed in unorganized sector. In the rural 
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areas, 67 per cent of usually employed males and 84 per cent of 

usually employed females were engaged in the agricultural 

sector. The  unemployment rate for males have increased from 

5.6 per cent to 9.0 per cent in rural areas, and from 6.7 per cent to 

8.1 per cent in urban areas. 

         The rate of growth of employment is declining sharply  

year after year  while the labour force increases. The size of the 

unorganised sector is relatively large and will continue to be so 

in the years to come in view of the limited employment 

opportunities in the organised sector as also due to the 

outsourcing of a number of occupations/activities from the 

organised sector. The unorganized sector thus provides income-

earning opportunity to a larger work force and a larger number of 

workers are getting their livelihood from this sector. The 

unorganized sector, therefore, has been playing an important role 

in providing employment in the economy. 

         Only very few small unorganized sector in India have the 

financial and organizational capabilities to generate internal 

resources for technology acquisition, adaptation and innovation. 

Equally important is the lack of awareness of technological  and 

other needs has to be taken care for the upliftment of this sector . 

In addition, skill  development efforts and educational levels of 

the labour force is also low. Hence a specific firm-tailored 

technology and innovation policy is needed for the development 

of the unorganized sector. 

         Thus, it requires a viable sustainable model to be framed by 

the government which would enable them to access modern 

technology and also wherever possible be in a position to tie up 

and meet challenges  with the organized sector.  Even then an 

entrepreneur  plays a Vital role in bringing up unorganized sector 

at the better position in the country.  

 

XIII. RECCOMENDATIONS 

         *First of all, we are required to encourage re-employment 

of the unemployed to reduce number of people left with no other 

choice but to turn to self-employment through skill development 

programmes.  

         *Self-regulatory environment  to  provide information to 

prospective self-employers on where and which business he or 

she may face over-competition and therefore advising them on 

what and where to avoid. 

         *The government should encourage a well prepared 

business and help in setting business by potential self-employers 

to start businesses with sufficient preparation and to create good 

jobs by helping them to enhance productivity and develop to a 

sustainable and healthy business. 

         The authority should develop  an  appropriate policy which 

is  suitable to people of different age groups and education levels. 

In particular, the government should consider how to increase the 

job security of the baby boomer generation. 

         More and more incubators should be formed in India  to 

help in setting up small business   and  new entrepreneur in a big 

way not only in terms of numbers but also their size. Skill and 

training should also be imparted in Universities, Engineering 

Colleges and Business Schools to promote entrepreneurship.  

         Innovation and Entrepreneurship hold the key to enhancing 

the role  in the business and to improve  Indian economy, 

countrywide programmes on entrepreneurship and innovation 

must be launched in the shape of a national movement. 

         Awareness about safety, health, ergonomics, occupational 

hazards and environmental issues needs a high priority and must 

go along with schemes and not  separately. 

         District Industries Centres (DICs) and other technology 

centres should  take keen interest in problems faced by  

unorganized sector and provide necessary  facility for the 

development as provided to the organized  sector. 

         Incentive for Linkage between Large and Unorganised 

Enterprises 

         Broad Base Credit Linked Capital Subsidy Scheme 

(CLCSS) for Technology Upgradation of unorganised 

Enterprises. Addressing to the problem of Credit for 

Technological Upgradation policy measures and organizational 

arrangements are needed to overcome the difficulties associated 

with marketing. 
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Abstract- Adequately defining the students’ perceptions about 

teachers has been at the core of much research and controversy 

for many years. This research article investigated the attitude of 

university postgraduate students to Their teacher’s behavior. All 

the students of Hyderabad universities (13universities) 

constituted the population. The sample of the study is 900 

students That randomly selected from five universities out of 13 

universities in Hyderabad. A questionnaire was developed and 

validated through pilot testing and administered to the sample for 

the collection of data. The researcher personally visited 

respondents, thus 100% data were collected. The collected data 

were tabulated and analyzed by SPSS. Results showed that 

majority of the Postgraduates have a positive attitude to their 

Teacher’s behavior. The major conclusions of the study were that 

Students were found to be satisfied with the positive behavior of 

their teachers. half  of students indicated that important qualities 

of teacher’s Behavior were punctuality, honesty, hardworking, 

friendly, confident and competency. 

 

Index Terms- Teacher Behavior , Students Attitude , University, 

faculty 

 

I. INTRODUCTION 

t is common knowledge that a good teacher can turn a 

student's life around. Teacher-student relationships are crucial 

for the success of both teachers and students. As part of 

classroom management, such relationships are the most 

significant factor in determining a teacher's work as successful. 

A teacher has to display exceptional empathy, persistence, 

diligence, sincerity, research orientation, honesty and flexibility 

as a person. Teachers also need to be thoughtful in the way in 

which they react to students’ comments. Generally, teachers react 

by using praise, acceptance, remediation, or criticism in 

responding to students (Derk, 1974). 

         Attitude are inner feeling or beliefs of an individual 

towards particular phenomena. One of the chief objectives of 

education is the development of desirable attitude in the 

individuals. Attitudes are an expression of inner feelings and 

beliefs that the reflect whether a person is favourably or 

unfavourably pre-disposed to some phenomenon. It is also to be 

kept in view that education is required to develop several 

attitudes in the students; attitude towards self; attitude towards 

studies; attitudes towards others; an attitude towards certain 

ideals etc. 

         Le Roux (1994: 06) defines attitude to be a positive or 

negative emotional relationship with or predisposition toward an 

object, institution or person . Pointing to yet another definition, 

Brecker and Wiggins (1991: 137), defined Attitude as enduring 

non-verbal features of social and physical world, and they are 

acquired through experience and exert a directive influence on 

behaviour .  Both these definitions reveal that, an attitude can be 

understood as an emotion that has an influence on the behaviour 

of human beings. 

         Chambers and Pettman (1986) have shown that both 

feelings and information are critical factors in the formation of 

attitudes, and that these are critical components of understanding. 

         Attitudes are closely related to opinions. A distinction 

made, however is that a person can state his opinion in word but 

may not be able to express his attitude by his action. Attitudes 

therefore have, according to Lord (1997:222) three elementary 

components:   

(1)  The cognitive component,   

(2)  The feeling or affective component and,   

(3)  The actions or behavioural component. 

 

         Behavioral components consists of the tendency, to act or 

react to the object in certain way. Positive or favourable attitude 

decides the course of life. 

         Behavior is a response, which an individual shows to his 

environment at different times. Behavior can be positive or 

negative, effective or ineffective, conscious or unconscious, overt 

or covert, and voluntary or involuntary. Dusenbery, (2009) stated 

that “Behavior can be regarded as any action of an organism that 

changes its relationship to its environment. Behavior provides 

outputs from the organism to the environment.” The meaning of 

behavior is to conduct or carry oneself or behavior in what we 

do, especially in response to outside stimuli (UNESCO, 1986); 

anything that an organism does that involves action and response 

to stimulation (UNESCO, 1986).  

         There is no doubt that teachers play a major role in what 

happens in their classrooms. Teachers provide a leadership or 

guiding role in the teaching and learning context and therefore 

are extremely influential. A University teacher plays many roles. 

Some of the roles are Guide, Counselor, Disciplinarian, 

Custodian, Evaluator, Curriculum developer, Lifelong, learner, 

Extension worker, Researcher / Innovator, Organizer of co-

curricular activities, Administrator, etc. Teachers and 

administrators of all categories and levels should be aware of the 

roles played by them in the present context of education. They 

should understand that their roles and behaviors are not fixed, but 

are revolving around the influence of changes taking place in a 

society and the educational system itself (UNESCO, 1975). 

         A number of studies have indicated that the personality and 

behaviour of the teacher is very important in the formation of 

I 
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students' attitudes (Fontana, 1988; Moore, 1993). In such a case 

teachers may easily forget about issues relating to students 

attitudes and see the problem as merely a situation of poor 

performance or lack of motivation on the part of the student. 

What the teachers may not realize is that the problem may be as a 

result of differences in personality. 

 

II. STATEMENT OF THE PROBLEM 

[11] Iniobong (2008), opined that the future of any nation 

depends on the quality of teachers. The maxim that no 

educational system can rise above the quality of its teachers 

and that no nation can rise above the level of its teaching 

staff shows the role of the teacher and teacher education 

programs in national development. 

[12] It is very important to find Students attitudes to the 

characteristics of Teacher’s Behavior, knowledge, skills of 

the university students in Hyderabad. Therefore, at 

university level teacher’s positive Behavior, interaction with 

students, professional competencies, teaching skills, parental 

involvement, students own capabilities and university 

environment, all play critical role for strengthening the 

potential required for better academic achievement of 

university students. 

 

         This study enable the teachers to be well prepared for the 

assumption of duty as professionally, motivated, conscientious 

and efficient classroom teacher who will encourage the spirit of 

inquiry, creativity and intellectual development among the 

beneficiaries of educational system. Hence, The purpose of the 

study was to examine Postgraduate Students Attitude toward 

their teacher’s behavior in Hyderabad universities. The study 

adopted the expo-facto type using the descriptive survey design 

type. 

 

RESEARCH QUESTION:  
         What is the nature of students’ attitude towards teacher’s 

behavior? 

 

III. METHODOLOGY 

DESIGN OF THE STUDY 

         The design of the study is a descriptive survey which 

attempts to collect data from members of a population in order to 

determine the current status of  the population 

 

AREA OF THE STUDY 

         The study was carried out in Universities of Hyderabad 

City (Andhra Pradesh state, india). 

 

POPULATION OF STUDY 

         The target population comprised of all the students of 

universities /degree awarding institutions (include state, central, 

and deemed universities) in Hyderabad. According to Higher 

Education Department and UGC website directory, 13 

universities /degree awarding institutions were imparting higher 

education in Hyderabad . The students of these universities were 

the target population. 

SAMPLE AND SAMPLING TECHNIQUES 

         The sample consisted of 900 students of universities That 

randomly will select from five universities out of 13 universities 

in Hyderabad (in Andhra Pradesh  state). Cluster sampling type 

is used for sampling. 

 

INSTRUMENT FOR DATA COLLECTION 

         A questionnaire was used with a five-points rating scale in 

order to collect the views of university students about the 

teachers’ behavior. The instrument used for data collection was a 

30 item that developed and validated by the researcher. The 

internal consistency of the instrument was determined using 

Cronbach alpha method and the coefficient of internal 

consistency obtained was 0.849. . 

 

IV. PROCEDURE OF THE STUDY 

         In order to get data from the respondents through the above 

instruments, the researcher visited the sample universities 

personally and administered the questionnaires to the sample 

students. The respondents were requested to record their free, 

frank and independent responses. An assurance was given to the 

respondents that their responses shall be kept confidential and 

information collected will be used only for the purpose for it was 

collected.  

         The researcher personally visited five universities and 

collected views regarding behavior of teachers. The collected 

data were analyzed by using SPSS software. 

 

V. RESULTS 

         In this study mean of age of students is 26.05 and more 

than half of the students (58.45%) are male, whereas, another 

41.55% are female candidates. In the light of objectives of the 

study the statistical analysis and findings of the study, the 

following findings were drawn: 

 

TABLE 1:  RESPONSES OF STUDENTS 

 

S. 

No 
Statement 

Strongly 

Agree 
Agree Undecided Disagree 

Strongly 

Disagree 
Total 

 

1 
Your faculties have a command on 

their subjects. 

Responses 336 510 24 24 6 900 
1178.8 

Percentage 37.33 56.67 2.67 2.67 0.66 100 

2 

Your faculties are punctual for their 

classes/lectures come and leave the 

class on time. 

Responses 438 373 24 60 5 900 

962 
Percentage 48.67 41.44 2.67 6.67 0.55 100 

3 Your faculties are friendly and Responses 270 564 21 40 5 900 1283.6 
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approachable. Percentage 30 62.67 2.33 4.44 0.56 100 

4 
Your faculties come to class well 

prepared for the lecture teaching. 

Responses 288 453 94 12 53 900 
766.3 

Percentage 32 50.33 10.44 1.34 5.89 100 

5 

Your faculties start the lesson in an 

appropriate manner and finish it in a 

planned way. 

Responses 225 540 135 - - 900 

1102.5 
Percentage 25 60 15 - - 100 

6 
Your faculties  share their personal 

experience with you. 

Responses 245 416 78 135 26 900 
533.7 

Percentage 27.22 46.22 8.67 15 2.89 100 

7 

Your faculties give you individual 

attention in their spare time, and 

provide suggestions for your 

academic improvement something 

nice to you. 

Responses 245 415 78 5 157 900 

561.1 
Percentage 27.23 46.11 8.67 0.55 17.44 100 

8 
You enjoy friendly and mutual trust 

with faculties . 

Responses 315 493 38 54 - 900 
1025.7 

Percentage 35 54.78 4.22 6 - 100 

9 

Your faculties provide you with 

relevant information/explanations to 

explain the points of subjects matter. 

Responses 200 591 35 21 53 900 

1287.5 
Percentage 22.22 65.67 3.89 2.33 5.89 100 

10 
Your faculties behave more nicely to 

some students. 

Responses 180 269 270 46 135 900 
200 

Percentage 20 29.89 30 5.11 15 100 

11 
Your faculties lay emphases on 

completion of course work in time. 

Responses 235 444 108 41 72 900 
604.9 

Percentage 26.11 49.33 12 4.56 8 100 

12 

Your faculties appreciate you with 

good words, when you perform well 

in the class. 

Responses 444 316 46 74 20 900 

796.3 
Percentage 49.33 35.11 5.11 8.23 2.22 100 

13 
Your faculties appear confident and 

competent during lectures. 

Responses 384 385 57 74 - 900 
791.1 

Percentage 42.67 42.78 6.33 8.22 - 100 

14 
Your faculties like some students 

more and favour them unduly. 

Responses 198 306 170 135 91 900 
145.8 

Percentage 22 34 18.89 15 10.11 100 

15 
Your faculties dress-up formally, 

neatly and soberly. 

Responses 413 364 34 25 64 900 
816.3 

Percentage 45.89 40.44 3.78 2.78 7.11 100 

16 
During teaching, your faculties  use 

reference books and prepared notes. 

Responses 183 476 91 86 64 900 
654.6 

Percentage 20.33 52.89 10.11 9.56 7.11 100 

17 
Your faculties become nervous when 

clarifications are sort. 

Responses 59 61 180 420 180 900 
480 

Percentage 6.56 6.78 20 46.66 20 100 

18 
Your faculties encourage you to 

participate in co-curricular activities. 

Responses 326 244 119 91 120 900 
225.8 

Percentage 36.22 27.11 13.22 10.11 13.34 100 

19 
You are satisfied with your teacher’s 

methodology. 

Responses 270 353 180 97 - 900 
429.5 

Percentage 30 39.22 20 10.78 - 100 

20 
Your faculties take extra time to 

explain difficult points. 

Responses 360 330 60 150 - 900 
570 

Percentage 40 36.66 6.67 16.67 - 100 

21 

Your faculties relate the topic with 

real life situations through different 

examples. 

Responses 291 519 46 44 - 900 

1089.4 
Percentage 32.33 57.67 5.11 4.89 - 100 

22 
Your faculties use different teaching 

techniques. 

Responses 246 418 174 - 62 900 
596.4 

Percentage 27.33 46.44 19.34 - 6.89 100 

23 
Responses of the students are listened 

to patiently 

Responses 146 514 108 60 72 900 
799.7 

Percentage 16.22 57.11 12 6.67 8 100 

24 
Your faculties are efficient in their 

duties. 

Responses 383 307 110 30 70 900 
538 

Percentage 42.56 34.11 12.22 3.33 7.78 100 

25 
Your faculties use their voice 

effectively during the teaching. 

Responses 300 408 180 12 - 900 
705.6 

Percentage 33.33 45.34 20 1.33 - 100 

26 
Your faculties motivate students 

through different techniques. 

Responses 266 450 86 68 30 900 
689.8 

Percentage 29.56 50 9.56 7.55 3.33 100 

27 
Your faculties come to class in a 

happy/cheerful mood. 

Responses 270 380 136 70 44 900 
447.9 

Percentage 30 42.22 15.11 7.78 4.89 100 

28 Your faculties make classroom Responses 120 488 262 16 14 900 886.8 
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environment conducive for learning. Percentage 13.33 54.22 29.11 1.78 1.56 100 

29 
Your faculties  focus on character 

building of the students. 

Responses 178 305 251 133 33 900 
349.1 

Percentage 19.78 33.89 27.89 14.78 3.66 100 

30 

Your faculties  create democratic 

environment for over all development 

of students. 

Responses 26 364 174 183 153 900 

324.1 
Percentage 2.89 40.44 19.34 20.33 17 100 

* Significant DF = 4 Table value x2  at 0.05 level = 9.488 

  

       Table 1 shows that x
2
 values of the responses of students are 

greater than the table values 9.488 at 0.05 level of significance 

for 4 degree of freedom. Hence, all the statements are accepted 

except statements 10 and 17, since the trend of responses were 

found towards Disagree and Strongly Disagree. hence, 

statements 10 and 17 are rejected.  

       The summary Table 1 shows that in the opinions of students 

30 items were accepted out of 32 and only 2 items were rejected. 

It means that the generally Behavior of teachers was positive and 

Students Attitude to their teacher’s behaviour were positive. 

Only 2 items were rejected which showed that Majority of the 

students opined that their teachers behaved more nicely to some 

students and they gave them undue favor and also, A majority of 

the students opined that their teachers did not become nervous on 

asking questions during teaching.  

 

Analysis of Table 1 of the student’s intention showed that : 

 Majority of the students opined that their teachers had 

command on subjects (95%) and they were punctual for their 

classes and came and left the classes on time (90%). 93% of 

students expressed that their faculties were friendly and 

approachable, but 50% of faculties behaved more nicely to 

some students and 56% of them had like some students more 

and favoured unduly.  

 82% of students opined that faculties came to class well 

prepared, and 85% of them were started the lesson in an 

appropriate manner and finished it in a planned way. And 

also 76% emphasized on completion of course work in time..  

 74% of students informed that their faculties shared their 

personal experience with students, and 73% of faculties had 

encouraged student to participate in co-curricular activities. 

Majority of the students held that their teachers were 

confident and competent (85%) and well dressed (86%), 

listened students patiently (73%) and used different teaching 

techniques (74%) . 66% of Faculties did not became nervous 

on asking questions during teaching, and 72% of them came 

in class with a happy mood . Students viewed that 73% of 

their teachers used reference books and prepared notes, and 

77% toke extra time to explain difficult points, and 90% of 

faculties related the lesson topic with real life .  

 Majority of students held that their teachers used different 

motivational techniques (80%) and also 69% of students 

were satisfied with teaching methodology of their teachers. 

and their teacher made classroom environment conducive for 

learning (68%), and create democratic environment (43%). 

90% of the students expressed that they enjoyed friendly and 

mutual trust with faculties, and 85% of their faculties 

appreciated students with good words. 

 

 

Table 2 : Suggestions and important qualities in the Behavior 

of a good teacher. 

 

Suggestions and important 

qualities in the Behavior of a 

good teacher. 

Responses Percentage 

Friendly, confident, competent. 444 49.34% 

Regular, Punctual, command on 

relevant subjects 
201 22.33% 

Humble, Polite, simple but well 

dressed. 
96 10.67% 

Having good communication 

skills, focus on relevant topics, 

apply all modern techniques when 

necessary. 

76 8.44% 

Encouraging, Entertaining, give 

individual attention. 
43 4.78% 

Democratic , constructive critic, 

Positive behavior 

and good sense of humor. 

40 4.44% 

Total 900 100% 

 

       Table 2 shows that in opinions of the Students, three of most 

important qualities in the Behavior of a good teacher are: 

1. Friendly, confident, competent (49.34%) 

2. Regular, Punctual, command on relevant subjects 

(22.33%) 

3. Humble, Polite, simple but well dressed (10.67%). 

 

Table 3: Suggestions to improve the impact of teacher’s 

behavior on the academic achievement of university students. 

 

Steps for improvement of 

teacher’s behavior on the 

academic achievement of 

university students. 

Responses Percentage 

Teachers should come in class 

with well prepared. 
354 39.33% 

Teachers should behave equally to 

the opposite sex. 
270 30% 

Teachers come in class in time 

and finish it when the period over. 
136 15.11% 

Teachers should keep a little bit 

distance between a students and 

himself and do not share his 

personal problems with the 

students, especially opposite sex. 

84 9.33% 

Teachers must possess a strong 

character. 
33 3.67% 

Teachers should not discouraged 23 2.56% 
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in whole class and give more 

attention to weak students. 

Total 900 100% 

 

       Table 3 shows that in opinions of the Students, three of most 

important Suggestions to improve the impact of teacher’s 

behavior on the academic achievement of university of students 

are: 

1. teachers should come in class with well prepared(39.33%). 

2. teachers should behave equally to the opposite sex(30%). 

3. teachers come in class in time and finish it when the period 

over(15.11%) 

 

VI. DISCUSSION 

       The summary Table 1 shows that in the opinions of students 

30 items were accepted out of 32 and only 2 items were rejected. 

It means that the generally Behavior of teachers was positive and 

Students Attitude to their teacher’s behaviour were positive. 

       The majority of students agreed that the teachers used 

different motivational techniques, such as observation, rating 

scale, peer appraisal, and check-lists to assess the students. 

Teachers also used different teaching techniques to make 

teaching effective. Teachers listened to the students with patience 

and tolerance and guided them in their spare time. students 

agreed that teachers awarded marks in examinations without 

discrimination, they made students participate in co-curricular 

activities, and gave feedback to the students with constructive 

criticisms.  

       The majority of students pointed out that their teachers 

provided relevant information while explaining the points of 

subject matters to them. They also expressed that their teachers 

appreciated them with kind words about their good performance. 

Their teachers used reference books and prepared notes and they 

made the classroom environment conducive to learning by 

establishing a link between present and future learning, creating a 

sense of achievement. 

       After all, this study showed that Attitude of students 

studying in post graduate course of Hyderabad Universities have 

been found favorable to the teacher’s behaviour.  
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Abstract- Rivers conserve a rich variety of fish species which is 

the most important aquatic fauna, directly or indirectly related 

with human health and wealth. Fish diversity of river essentially 

represents the fish faunal diversity and their abundance. The 

present study deals with fish biodiversity recorded over a period 

of one year, from January 2011 to December 2012 in the 

Damodar River, Burdwan district, West Bengal. The result of 

present investigation reveals the occurrence of 46 fish species 

belonging to 7 orders, 18 families and 26 genera. Among the 

collected species Order Cyprinidontiforms constituting 38 %, 

Order Perciformes constituting 30%, Order Siluriformes 

constituting 26%, of the total fish species. The highest abundance 

and richness was found in sampling station 2 – Barsul. 

 

Index Terms- River Damodar, Fish diversity, Human use, 

Conservation status, West Bengal. 

 

I. INTRODUCTION 

ndia has rich biological heritage that qualifies it as one of the 

mega diversity nations of the World (Gadgil, 1996). The 

diversity within the fresh water ecosystem has a great importance 

in terms of the livelihood and the economic importance of the 

people living around it. Accordingly the relation between the 

biodiversity and human well-being is inter related and is being 

promoted increasingly through the concept of ecosystem services 

provide by the species Biodiversity is essential for stabilization 

of ecosystem, protection of overall environmental quality for 

understanding intrinsic worth of all species on the Earth 

(Vijaykumar, 2008). The lack of information on the Ichthyo-

fauna is a big handicap for popularizing little known fish variety 

in a particular ecosystem. Thus there is need to survey fish fauna 

associated with habitats, which will help in planning methods for 

their production and effective exploitation (Renjithkumar et al., 

2011). The objective of the study was to give recent data 

regarding fish diversity, aiming to contribute a better knowledge 

of the fish diversity of the Damodar River and a tool for 

conservation planning of the aquatic environments in the 

Burdwan district. It is the first effort made in this direction, 

various indigenous, commercially important, and economically 

viable with ornamental value aided fishes were found in this 

area. This diversity is being eroded every day mainly because of 

unending anthropogenic pressure. Thus there is an argent need 

for proper inventorisation and documentation of this diversity in 

order to develop a fresh water diversity information system 

(Islam et al., 2013). Presently, the Icthyofaunal diversity refers to 

variety of fish species (Johnson et al., 2012).  Beside this 

fisheries are earning as an important economic activities 

globally. Fishery plays an instrumental role in the socio- 

economic development of the country, as it is a valuable resource 

of livelihood for a huge section of economically backward 

population. It also generates gainful employment, alternate 

income and stimulates growth of new subsidiary industries 

(Goswami et al., 2012). The Damodar River basin is a sub basin 

and part of the Ganges River spreading over an area of about 

23,370.98 sq. Km in the state of Jharkhand and West Bengal.  In 

some of the local languages of Jharkhand, Damodar River is 

called Damuda, damu means sacred and da means water. The 

geographical boundaries the basin lies between 22˚15' to 24˚30'N 

latitude and 84˚30' to 88˚15' E longitude. The total area of  

Burdwan district is 7028 sq. Km and the area of Damodar basin 

is 2113.61 sq. Km. The 30.07% area of the district in the basin of 

Damodar River (About the Region – Damodar Basin, 2012) 
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Figure 1: Google image of River Damoder basin (with 3 study site) at Burdwan district, West Bengal. 

 

 

 

 

 

 

 

 

 

 
Figure 2, 2.A: Google image & normal image of River Damoder basin at Krisak setu. 

 

 

 

 

 

 

 

 

 

 

 
Figure 3, 3.A: Google image & normal image of River Damoder basin at Barsul, Burdwan district. 

 

 

 

 

 

 

 

 

 

 
 

Figure 4, 4.A: Google image & normal image of River Damoder basin at Palla, Burdwan district. 
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II. MATERIALS AND METHODS 

 

Table 1: Details of study site. 

 

Sl. 

No. 

Name of the sampling station Latitude and longitude of the sampling station Distance(Km.) 

1 Krisak setu 23˚12'44.82˝ North / 87˚51'2.75˝ East   13.6 

 

  3.46 
2 Barsul 23˚10'10.51˝ North / 87˚58'0.046˝ East 

3 Palla 23˚9'37.45˝ North / 87˚'59'0.082˝ East 

 

        Collection of Fish samples: Fish samples 

were collected from various sampling sites under 

each sampling station and much other valuable 

information were collected from the local 

fisherman and resident adjacent to the selected sites 

of Damodar River. Fishing was carried out with the 

help of local fishers using gill net, cast net, drag 

net, scoop net including hooks and lines (Bose et 

al., 2013). The samples were photographed, 

immediately prior to preservation as formalin 

decolorizes the fish colour on long preservation. 

Various observation were also carried out if the 

water was clear, to understand the distribution of 

fish species.  

        Preservation: As soon as the small fishes 

were collected they were directly placed in a wide 

mouth jar having 2 liter capacity with 8% formalin 

solution (Bagra, 2010). Separated jar was used for 

preserving individual species and brought to the 

laboratory for identification. 

        Identification: The samples were identified 

based on keys for fishes of the Indian subcontinent 

(Day, 1996; Talwar and Jhingran, 1991) 

classification were carried out on lines of (Jayaram, 

1999). In addition various morphological 

characters, shape, colors etc were recorded. The 

IUCN red list of threatened species was followed to 

assign the conservation status. The species richness 

was simply estimated by variety of fish species in 3 

different sampling stations. Species diversity was 

calculated by Simpson's Index of Diversity:  

  Simpson's Index of 

Diversity = (1 – D). 

 

III. RESULT AND DISCUSSION 

        So far as the Icthyofaunal diversity is 

concerned during the present study 46 species of 

fishes belonging to7 Order, 18 families and 26 

genera were recorded over a period of one year, 

from January 2011 to December 2012. Among the 

collected species Order Cyprinidontiforms 

constituting 38 %, Order Perciformes constituting 

30%, Order Siluriformes constituting 26%, of the 

total fish species. The highest abundance and 

richness was found in sampling site- 2– Barsul. The 

maximum species richness (44) was recorded in 

site- 1 and low species richness (36) was recorded 

in site-2. The highest diversity value (0.97) in site- 

2, with the maximum abundance was recorded. The 

low diversity value was (0.95) in site- 3. Habitat 

loss and environmental degradation has seriously 

affected the fish fauna. Recent data regarding fish 

diversity of the study site, aiming to contribute a 

better knowledge of the fish diversity and a tool for 

conservation planning of aquatic environments in 

this region. To maintain fish biodiversity has an 

immense importance as it is not always possible to 

identify individual species critically to sustain 

aquatic ecosystem (Vijaykumar et al., 2008).  

 

Table 2: Species richness, species abundance, and Biodiversity index of Damodar River near Burdwan 

district. 

 

Name of the study site Species 

richness 

species abundance Diversity index 

1. sampling station – Krisak setu 44 123 0.96 

2. sampling station – Barsul 36 108 0.97 

3. sampling station – Palla 39 96 0.95 
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Table 3: Fish species their local name, population status, Human use, feeding habit and conservation status in Damodar River near Burdwan district. 

 

 

 

Order 

 

 

Family 

 

 

Sl. 

No. 

 

 

Scientific Name 

 

 

Local Name 

IU
C

N
 

P
o

p
u
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n
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F
ee
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in

g
 h

a
b

it
  

Abundance 

S
it

e 
1

 

S
it

e 
2

 

S
it

e 
3

 

T
o

ta
l 

Beloniformes Belonidae 1.  Xenentodon  cancila Kakia LC DE Ornamental 

Commercial 

Omnivore 02 00 01 03 

 

 

 

 

 

 

 

 

 

 

 

Cyprinidontiforms 

Aplocheilidae 2.  Aplocheilus panchax Kanpona DD UN Commercial Herbivore 00 02 00 02 

 

 

 

 

 

 

 

 

 

 

Cyprinidae 

3.  Amblypharyngodon mola Mourola LC ST Ornamental 

Commercial 

Herbivore 03 01 01 05 

4.  Danio devario Techokha LC ST Ornamental 

 

Herbivore 15 12 05 32 

5.  Danio rerio Techokha NT DE Ornamental 

 

Herbivore 08 09 05 22 

6.  Puntius ticto Punti LC DE Ornamental 

Commercial 

Herbivore 24 35 25 84 

7.  Puntius sophore Punti LC UN Ornamental 

Commercial 

Herbivore 14 19 11 44 

8.  Puntius phutunio Punti LC UN Ornamental 

Commercial 

Herbivore 05 02 00 07 

9.  Puntius conchonius Punti VU ST Ornamental 

Commercial 

Herbivore 09 05 02 16 

10.  Salmostoma bacalia Chela LC ST Commercial Herbivore 09 04 02 15 

11.  Labeo calbasu Kalbose LC ST Ornamental 

Commercial 

Herbivore 00 05 01 06 

12.  Labeo bata Bata LC UN Aquaculture 

Commercial 

Herbivore 05 09 06 20 

13.  Labeo rohita Rui LC UN Aquaculture 

Commercial 

Herbivore 02 05 09 16 

14.  Cirrhinus mrigala Mrigel LC ST Commercial 

Aquaculture 

Omnivore 

 

05 

 

00 

 

06 

 

15 

 

15.  Catla catla Katla NE UN Aquaculture 

Commercial 

Herbivore 08 06 01 15 

16.  Amblypharyngodon mola Mourola 

 

LC ST Commercial Herbivore 35 31 25 91 

Cobitidae 

 

17.  Lepidocephalichthys guntea Guntey LC UN Ornamental 

Commercial 

Omnivore 01 04 06 11 

Clupeiformes  Clupeidae  18.  Gudusia chapra Khaira LC DE Commercial Herbivore 15 09 12 36 

 

Osteoglossiformes 

 

Notopteridae 

19.  Notopterus chitala Chital EN UN Ornamental 

Commercial 

Omnivore 05 00 01 06 
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20.  Notopterus notopterus Pholui LC DE Ornamental 

Aquaculture 

Carnivore 01 05 02 08 

 

 

 

 

 

 

 

 

Perciformes 

 

Ambassidae 

21.  Chanda ranga Chanda NE DE Ornamental 

Commercial 

Omnivore 02 06 02 10 

22.  Chanda nama Chanda LC UN Ornamental 

Commercial 

Omnivore 09 05 04 18 

 

 

 

Channidae 

23.  Channa punctata Lata LC UN Ornamental 

Aquaculture 

Carnivore 19 14 24 57 

24.  Channa marulias Sal LC UN Ornamental 

Aquaculture 

Carnivore 05 00 03 08 

25.  Channa gachua Chang LC UN Ornamental 

Commercial 

Carnivore 05 02 00 07 

26.  Channa striatus Sol NE UN Ornamental 

Commercial 

Carnivore 01 03 01 05 

Gobiidae 27.  Glossogobius giuris Bele LC DE Ornamental 

Commercial 

Omnivore 09 18 12 39 

Nandidae 28.  Nandus nandus Bheda LC DE Ornamental 

Commercial 

Carnivore 04 00 01 05 

 

Osphronemidae 

29.  Colisa fasciata Khalisa LC DE Ornamental 

 

Omnivore 25 35 30 90 

30.  Colisa lalia Khalisa NE DE Ornamental 

 

Omnivore 30 25 20 75 

 

 

 

 

 

 

 

 

Siluriformes 

 

 

 

 

 

Bagridae 

31.  Mystus cavassius Tengra LC DE Commercial Carnivore 25 10 19 54 

32.  Mystus aor Aard VU ST Ornamental 

Commercial 

Carnivore 12 06 09 27 

33.  Mystus seenghala Tangra NE UN Commercial 

Aquaculture 

Carnivore 02 00 01 03 

34.  Mystus tengara Tangra LC DE Ornamental 

Commercial 

Carnivore 32 25 19 76 

35.  Mystus vittatus Tangra LC DE Ornamental 

Commercial 

Carnivore 12 21 13 46 

36.  Rita rita Rita LC DE Ornamental 

 

Herbivore 03 00 00 03 

Clariidae 37.  Clarias batrachus Magur LC UN Ornamental 

Commercial 

Carnivore 13 08 11 32 

Pangasidae 38.  Pungasius pungasius Pangus LC DE Ornamental 

Commercial 

Omnivore 06 04 02 12 

Sisoridae 39.  Bagarius bagarius Garua VU DE Commercial Herbivore 01 02 01 04 

Siluridae 40.  Wallago attu Boal NT DE Commercial Carnivore 02 00 01 03 

 

 

41.  Heteropneustes fossilis Singi LC ST Ornamental 

Commercial 

Carnivore 04 05 02 11 
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1. IUCN Red list: DD: Data Deficient, LC: Least Concern, VU: Vulnerable, NE: Not Evaluated, EN: Endangered, NT: Near Threatened.  

2. Population trend: DE: Decreasing, UN: Unknown, ST: Stable. 

 

Mastacembelidae 

42.  Macrognathus pancalus Pankal NT UN Ornamental 

Commercial 

Omnivore 02 02 00 04 

43.  Macrognathus aculeatum Ban LC UN Ornamental 

Commercial 

Carnivore 01 02 00 03 

44.  Macrognathus armatus Ban LC UN Commercial Carnivore 02 00 01 03 

 

Tetradontifores 

 

Tetraodontidae 

45.  Tetraodon fluviatilis Potoka NE DE Ornamental 

 

Herbivore 01 02 00 03 

46.  Tetradon cutcutia Tepa NT DE Ornamental 

 

Herbivore 02 00 03 05 

Total 

3
9

5
 

4
4

8
 

3
0

0
 

1
1

4
3
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Figure 5: Percentage representation of species at family level in the exploited fishery in River Damodar (2011-2012). 

 
Figure 6: Percentage representation of species at Order level in the exploited fishery in River Damodar (2011- 2012). 
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Figure 7: Percentage representation of species (error bars with percentage error) use by local fisherman at Order level in the exploited fishery River Damodar 

(2011- 2012). 

 
Figure 8: Percentage representation of species having Aquaculture, Commercial and ornamental value in the exploited fishery River Damodar (2011- 2012). 

 
Figure 9: Percentage representation of species at family level (order- Cyprinidontiforms) in the exploited fishery in River Damodar (2011- 2012). 
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Figure 10:  Percentage representation of species at family level (order- Perciformes) in the exploited fishery in River Damodar (2011- 2012). 

 
Figure 11.  Percentage representation of species at family level (order- Siluriformes) in the exploited fishery in River Damodar (2011- 2012). 

 
Figure 12: Biodiversity assessment of fish species in the River Pampa (2011-2012). 
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Figure 13: Percentage representation of available species (error bars with percentage error) at family level (under each order) in the exploited fishery in River 

Damodar (2011- 2012). 
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IV. CONCLUSION 

        The fish diversity of Damodar River passing by Burdwan 

district constitute a valuable natural resources in Economic, 

aesthetic and scientific and educational terms and its 

conservation and management are critical to the interests of 

humankind itself. The information collected from the local 

people and fisherman of the region reveals high decline in the 

fish population in last decade (Dey et al., 2013). This may be due 

to uncontrolled fishing to meet the high market demand of the 

local fishes. In addition, the fishing activities were intensified 

with the introduction of modern fishing gears and techniques. In 

view of the extinct practices there is urgent need to take up 

certain conservation approach to control the drastic drop down in 

fish population and to save some of the valuable species from 

wiping out of the region. The use of indigenous fishing gears, 

which are eco-friendly as well as sustainable need to be 

encouraged instead of modern gears (Shinde et al., 2009). To this 

all concerned, conservationists, government and 

nongovernmental agencies have a major role to play in creating 

public awareness and support for the conservation mechanisms 

for the fish species.   
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Abstract- In this study, we propose a transmission scheme Space 

time block coding which is integrated with spatial modulation to 

improve the diversity of the system and also to reduce the inter-

channel interference. At the transmitter end, for the given 

number of antennas the data is modulated and antenna indices 

and combinations are considered for their transmission. At the 

receiver end a maximum likelihood(ML) decoder, which is a low 

complexity decoder is considered to recover the original 

information bits. The simulation results shows  the bit error rate 

performance  of the system for various modulation techniques. 

 

Index Terms- Space time block coding, spatial modulation, 

transmit diversity, maximum likelihood decoding. 

 

I. INTRODUCTION 

n wireless communications all  the diversity schemes  focused 

on  improving the  data rate, spectral efficiency  along  with 

considering  the factors such as power ,cost, size  of the system. 

The techniques such as  transmit diversity[1] and receiver 

diversity  improves  the data rate by using multiple antennas at 

the transmitter and receiver side. Such MIMO systems  offer   

increase in spectral efficiency only if certain conditions are 

satisfied: 1.The system operates in rich scattering environment.                                                                       

2.Appropriate coding structure is used. 3.Error free decisions are 

available in the                                                                                                               

interference cancellation schemes ,which  in turn  assumes 

Combined use of long error correction codes and perfect 

decoding. All the conditions led to the development of 

transmission strategies ,space time coding (STC)  and spatial 

Modulation[4]. In  the first  multielement  antenna system V-

BLAST[2]  inter-channel interference occurs which inturn 

increases the complexity of the system. To remove  the  inter-

channel interference  of the system led to the development of  

novel concept called spatial modulation. Spatial modulation is 

the extension of two dimensional signal constellation to the third 

dimension, which is the antenna dimension. The main concept of 

spatial modulation deals with the selection of the position of 

antenna and their combinations from which the data has to be 

sent.In this the information bits is mapped to  a constellation 

symbol and a spatial symbol. At the receiver side both the 

transmitted symbol and the active antenna index are estimated  

inorder to decode the original information bits. To improve the 

diversity and coding gain of the system led to the development of  

space-time coding (STC)) technique. The proposed  method will 

be focused on the integration of space time block coding into 

Spatial Modulation (SM) for any number of given antennas in 

order to improve the system  performance  in terms of BER.In  

this, space time coding concept will be applied to the antenna 

constellation points of spatial modulation (SM).  SM considers 

the multiple transmit antennas as additional constellation points 

and maps the  information bits to the transmit antenna indices. 

The receiver estimates the  symbols that are transmitted by using 

a low complexity maximum likelihood decoder  to retrieve the 

original block of data bits. 

          The paper  is organized  as  follows: In section II the data 

transmission at the transmitter end  is explained with an example. 

In Section III, we presented an algorithm for the STBC-SM 

system design. In section IV we discuss about the  data reception 

at the receiver side and recovering the original data bits. Finally 

the simulation results are discussed in  Section V .In Section VI 

we discuss about the conclusion of the paper.                                            

 

STTC-SM (STCM & SM)  

II. TRANSMITTER END 

Explanation with example: 

          For the STBC-SM, alamouti’s transmission technique is 

considered.In  alamouti’s STC two complex symbols x1 and x2 

drawn from an M-PSK or M-QAM constellation are transmitted 

from two antennas in two symbol intervals in an orthogonal 

manner by the codeword 

                   X=(x1 x2)  =       (1) 

 

          The following example gives a brief explanation of STBC-

SM concept.    Given  four transmit antennas A1,A2 ,A3 ,A4  

transmitting the one of the below codewords by using the 

alamouti’s STC: 

χ1  ={X11,X12}= 

 
χ2  ={X21,X22}= 

 
 

          where χ1  , χ2  denotes the codebooks and  X11,X12, X21,X22  

are the codewords. 

          ’θ’ , the rotation angle should be considered to avoid 

overlapping columns of  codewords  in different codebooks. 

Including ’θ’ would provide transmit diversity to the system. 

          A non-interfering codeword group with b elements is a set 

of codewords satisfying the condition 

XijXik
H
=0,j,k=1,2,…..b,j≠k.Consider the transmission of four bits           

I 
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S1,S2,S3,S4  in two consecutive symbol intervals by the STBC-

SM.The bits S1, S2 represents the selection of antennas and the 

next two bits S3,S4  represents the  BPSK  the symbol pair. 

          For the design of the system, the Rayleigh fading channel 

is considered.The minimum coding distance between two 

codewords i.e  transmitted Xij  and the erroneously detected 

,is given as                                

 
 

          The minimum CGD[4]  between two codebooks Xi and xj 

is defined as 

 

 
 

III. DESIGN ALGORITHM FOR STBC-SM 

          1.Consider  Tt be the number of  transmit antennas, 

determine the codewords that are  formed by using the number of  

antenna combinations  for STBC transmission.The total number 

of  codewords be w=2Tt. 

          2.Codewords together form a codebook χi,i=1,2…n-1.The 

maximum  number  of codewords that can be fit in a codebook is 

determined by b=[ Tt/2] and the number of codebooks is given by 

n=[w/b]. The  codebook χn  which is present at the last does not 

need to have  b codeword’s.  

          3.Construct the codebook χ1 which contains a non-

interfering codewords as 

                      χ1    ={  (X 02*(nT-2)) 

                               (02*2 X 02*(nT -4)) 

                              (02*4 X 02*(nT -6)) 

                                     ……. 

                                 ……….. 

                             (02*2(a-1) X 02*(nT -2a))} 

 

          Where X is the orthogonal manner of the codeword 

 

          4.By considering the following conditions Construct χi for 

2≤i≤n 

 The codeword’s in every codebook should be 

non-interfering codeword’s, chosen from  

combinations of  available transmit antennas  

Tt. 

 The codeword’s in one codebook should not 

coincide with the codeword’s  of  another 

codebook. 

 

          5.The rotation angle θi is determined for each χi ,2≤i≤n 

where θ=(θ2, θ3,……..θn). Based on the constructing the STTC-

SM  codewords based on the above algorithm the spectral 

efficiency can be calculated as 

          m=1/2log2w+log2M [bits/s/Hz].  

 

          The codewords designed are predefined and these 

codebooks are considered as lookup table inorder to get the 

desired codeword.  

 

 

IV. RECEIVER SIDE 

          The design of the system is considered in rayleigh flat fading channel.The received signal 2Rr  matrix Z can be given as    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE -1  BLOCK DIAGRAM OF STBC-SM 
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Y = 




X𝜒H+N           (2)                      

 

          H is the channel matrix ,N is the noise  matrix .Xxϵχ,µ is a 

normalization factor and ρ is the average SNR  present at all the 

receiving antennas.The H and N contains independent and 

identically distributed(i.i.d) complex Gaussian random variables 

with zero mean and unit variance.The value of H will be constant 

while transmitting a codeword and the values are independent 

from  one codeword to other codeword. The receiver knows 

about the channel H and at the transmit end the channel is 

unknown. For Tt transmit antennas employed ,wM
2

  different 

transmission matrices are obtained from w codeword’s  using 

STBC-SM technique. The ML decoder performs its searching 

operation over all the wM
2 

 matrices and finds  the matrix that 

minimizes the following equation 

             X̂
= arg 

X
min

 

2

H



XY 

       (3) 

 

 

          Thus the wM
2
 realizations are reduced to 2wM.The last 

operation at the receiver is demapping operation which is based 

on the lookup table present at the transmitter to recover the input 

bits. For  2m bits transmitted during two consecutive symbol 

intervals using one of the wM
2
=2

2m
  different STBC-SM 

transmission matrices, the error performance of the STBC-SM 

system ,is given by X1   X1  X2  ……… X 
m22 . 

          An upper bound on the average bit error probability (BEP) 

is given by the  union bound. 
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 𝑃(X𝑖 → X𝑗) is the pair wise error probability (PEP) 

 

          The conditional PEP of the STBC-SM system is given as 
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The unconditional PEP is obtained as 
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V. SIMULATION RESULTS 

          In this section, we present simulation results for the 

STBCSM system with different numbers of transmit antennas. 

All performance comparisons are made for a BER value of 10
−5

. 

We first present the BEP upper bound curves of the STBC-SM 

scheme are evaluated from and depicted in the following Figures.  

The derived upper bound becomes very tight with increasing 

SNR values for all cases and can be used as a helpful tool to 

estimate the error performance behaviour of the STBC-SM 

scheme with different setups.  
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Figure 2: BER performance of STBC-SM for BPSK 

 

          In the above figure the bit error rate performance is 

analysed for a system with number of transmitting antennas 

nT=3,and the modulation used is BPSK. 
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nT=3,QPSK

 
Figure 3: BER performance of STBC-SM for QPSK 

 

          The above figure shows the bit error rate performance of 

the STBC-SM  system with number of transmitting antennas 

nT=4,and the modulation used is QPSK. 
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STBC-SM,nT=4,16-QAM

 
Figure 4: BER performance of STBC-SM for QAM 

 

          In following figure the BER curves of STBC-SM with nT = 

4, 8 and QPSK, QAM is evaluated for data transmission. 
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STBC-SM,nT=8,QPSK

 
Figure 5: BER performance of STBC-SM  for QPSK 

 

          In following figure the BER curves of STBC-SM with nT = 

8,  QPSK, QAM is evaluated for data transmission. 
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Figure 6: BER performance of STBC-SM  for QPSK 

 

          The above figure shows the comparision of bit error rate 

performance of STBC-SM system with  BPSK modulation and 

QPSK modulation  where the number of  transmitting antennas 

nT=4.  

          For nT=3,4 and BPSK, QPSK modulations  are shifted to 

the right while their slope remains unchanged and equal to 2nR, 

with increasing spectral efficiency.  
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VI. CONCLUSION 

          In this paper an algorithm has been presented for 

construction of STBC-SM technique for the given number of  

transmit antennas to exploit the transmit diversity and coding 

gain of the system. Synchronization of all the transmitters is not 

required in STBC-SM as incase of other transmission techniques. 

Considering the number of  transmitters  3 and 4,the bit error rate 

performance was analysed for various modulation techniques 

BPSK,QPSK. 
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Abstract- A 34 year old male patient presented with persistent 

pain in the left side of the throat. Tonsillectomy had been done 

on the patient 5 years back. An elongated left sided styloid 

process (3.5cms) was diagnosed and was removed by transoral 

approach using an innovative technique of KERRISON PUNCH 

following which the patient was relieved from his symptoms. 

 

Index Terms- Elongated styloid, Transoral approach,  Kerrison 

punch 

 

I. INTRODUCTION 

longated styloid process occurs in 4 % of the general 

population, while only a small percentage of these patients 

are symptomatic. The normal adult styloid process length is 

considered to be between 2 to 3 cms. The longest recorded 

elongated styloid process so far that caused symptoms and hence 

underwent surgery was around 6.5cms, though in an adult human 

dry skull length up to 8cms has been recorded.  

 

        It was EAGLE in 1937 who first defined “stylalgia” as an 

autonomous entity related to abnormal length of styloid process 

or to mineralization of the stylohyoid ligament complex [1].  

 

Eagle primarily described 2 syndromes  

         (1) Classic styloid syndrome – it frequently follows 

tonsillectomy and is characterized by pharyngodynia localized in 

the tonsillar fossa and sometimes accompanied by dysphagia, 

odynophagia, hypersalivation, foreign body sensation and more 

rarely by temporary voice change. 

         (2) The stylo-carotid syndrome – it is not correlated with 

tonsillectomy. In this condition the stylohyoid apparatus 

compress the internal and/or the external carotid arteries and 

especially their perivascular sympathetic fibres, resulting in a 

persistent pain irradiating in the carotid [1]. 

 

        Pathogenesis is still debated. Surgical trauma or local 

chronic irritation could cause osteitis and periosteitis of styloid 

complex with consequent reactive ossifying hyperplasia [1]. 

 

II. CASE REPORT 

        A 34 year old male patient referred from a private hospital 

with chief complaints of persistent pain in the throat and more in 

the left tonsillar fossa which gets aggravated on turning the head. 

He had undergone tonsillectomy 5 years before for recurrent 

throat pain. On clinical examination, the elongated styloid 

process was palpated in the left tonsillar fossa. As the pain was 

persistent even after tonsillectomy, 3D reconstruction imaging of 

styloid process was made which revealed an elongated styloid 

process of 3.5 cms on the left side. Following the diagnosis 

medical treatment was given for 3 months (oral analgesics, 

anticonvulsants, antidepressants, gargles) which were not 

helpful. Following failure of medical management surgery was 

planned, through transoral approach; incision was made on the 

tonsillar fossa. Styloid process was identified and delineated. The 

mucoperiosteum of styloid process was incised. Styloid bone was 

made bare by dissecting away the styloid-hyoid apparatus. The 

tip of  styloid process about 0.5cm was excised by a precise cut  

using a KERRISON PUNCH (none reported so far  in 

literature) Following surgery the patient was totally relieved of 

his symptoms.  

 

 
 

 

Figure.1 Post op picture showing elongated styloid measuring 

3.5 cms and showing 3D reconstruction imaging of styloid 

process 

 

III. DISCUSSION 

        Styloid process of temporal bone is a slender projection 

attached to base of skull. The styloid-hyoid apparatus extends 

from the tip of the styloid process, the stylohyoid ligament passes 

downwards and forwards to the lesser cornu of the hyoid bone. 

All these structures are derived from second branchial arch 

E  
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cartilage. Eagle defined the length of a normal styloid process at 

2.5 to 3 cms, while the length of styloid process varies greatly. 

An elongated styloid process occurs in 4% of general population 

while only small percentage (between 4 to 10.3%) of these 

patients are symptomatic. The styloid process and the stylohyoid 

ligament have been linked to Eagle's syndrome. The 

symptomatology is characterized by the foreign body sensation 

in the pharynx, causing difficult and painful swallowing and 

earache [1, 2]. Pietro Marchetti observed an elongation of the 

styloid process in the 17th century in 1937. It was Watt W. Eagle 

who first described stylalgia, later called the Eagle’s syndrome. 

Other names of Eagle’s syndrome are Stylalgia, elongated styloid 

process, long styloid process syndrome, stylohyoid disorder, 

neuralgia of styloid process, cervicopharyngeal pain syndrome. 

In the literature it has been referred to as a secondary pathology 

following traumatic fracture. It can also be the consequence of a 

difficult endotracheal intubation leading to mineralisation of the 

styloid process and calcification of the ligament complex. A 

differential diagnosis of Eagle’s syndrome should include 

Trigeminal Neuralgia, Migraine, TMJ disorders, Temporal 

Rachitis, Unerupted or impacted molar teeth and Faulty dental 

prostheses [3, 4]. Diagnosis can be made by digital palpation of 

the styloid  process in the tonsillar fossa Diagnosis can be 

confirmed by imaging studies. Lateral view radiographs of the 

skull can be taken, but the disadvantage of this view is the 

overlapping between styloid processes of the both sides and with 

adjoining bone structures. An anteroposterior view radiograph 

should be taken to determine whether the styloid process is 

medially or laterally deviated. Orthopantomogram shows the 

entire length of the process distinctly and its deviation can also 

be made out clearly. 3D-CT scanning is extremely valuable tool 

in ascertaining the length as well as alignment of the styloid 

process [5, 6]. 

        Treatment of symptomatic elongated styloid process 

includes both medical and surgical therapy. Medical management 

includes the following analgesics, anticonvulsants, Tricyclic 

antidepressant, and local infiltration with steroids or long acting 

local anesthetic agents. Two surgical approaches to 

styloidectomy are 1) Intraoral approach 2) Extraoral approach. 

Intraoral approach includes Transpharyngeal tonsillar fossa 

approach and Anterior pillar approach [7]. Instruments used to 

remove styloid are bone nibbler and artery forceps. Advantage of 

using KERRISON PUNCH is precise cutting of the tip under 

visualisation without injuring other structures. Main surgical 

complications associated with styloidectomy are deep space neck 

infection, injury to main neurovascular structures, haemorrhage, 

temporary alterations of speech and swallowing, facial nerve 

injury [7]. 

 

 
Fig 2.Kerrison punch used for precise cutting of elongated 

styloid process 

 

IV. CONCLUSION 

        Elongated styloid process is a diagnosis that should be 

considered in the evaluation of recurrent neck, throat or facial 

pain and dysphagia with or without radiation of pain to the 

ipsilateral ear. A novel technique of using Kerrison punch is very 

useful in terms of precise cut of the bone and not injuring nearby 

vital structures. Eagle’s syndrome though the incidence being 4 

to 7% is largely under diagnosed. A thorough clinical and 

radiological examination will reveal impending insult. Proper 

diagnosis can definitely be of immense help to rationalize the 

line of management and the ultimate clinical outcome. 
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    Abstract- Motion in a reference frame seems as a cornerstone 

of physics for many centuries. Classical mechanics were 

abandoned by Relativity because of “inability” to explain 

“strange” behavior of light and its constant speed in the 

observer’s reference frame.  

 

However, Relativity itself has a number of problems which 

appeared last decades. Those are new observations staying in 

contrary to the theory and theoretical research leading beyond    

“the human comprehension”.  

 

This article explains philosophical roots of many controversies. It 

shows the possibility to move out of them and discover a new 

way to promote science.  

 

    Index Terms- Motion, Trajectory, Relativity, Twin Paradox, 

Z-Theory, Absolute motion, Zero Level Reference Frame 

 

I. INTRODUCTION 

he human mind has not any problem giving a description of 

motion, making definition and manipulation of its aspects 

under ordinary circumstances. That aspect of physics was ever 

seen as the easiest one from the time of “mechanical Universe”. 

They describe each process in the mechanical Universe by means 

of some changes in mutual location between two or more 

physical bodies.  

 

“Motion in physics is change with time of the position or 

orientation of a body. Motion along a line or a curve is called 

translation. Motion that changes the orientation of a body is 

called rotation. In both cases,  all points in the body have the 

same velocity (directed speed) and the same acceleration (time 

rate of change of velocity). The most general kind of motion 

combines both translation and rotation. 

 

“All motions are relative to some frame of reference. Saying that 

a body is at rest, which means that it is not in motion, merely 

means that it is being described with respect to a frame of 

reference that is moving together with the body. For example, a 

body on the surface of the Earth may appear to be at rest, but that 

is only because the observer is also on the surface of the Earth. 

The Earth itself, together with both the body and the observer, is 

moving in its orbit around the Sun and rotating on its own axis at 

all times. As a rule, the motions of bodies obey Newton's laws of 

motion. However, motion at speeds close to the speed of light 

must be treated by using the theory of relativity, and the motion 

of very small bodies (such as electrons) must be treated by using 

quantum mechanics.”
1
    

 

The key aspect of citation mentioned above is that. “For 

example, a body on the surface of the Earth may appear to be at 

rest, but that is only because the observer is also on the surface of 

the Earth. The Earth itself, together with both the body and the 

observer, is moving in its orbit around the Sun and rotating on its 

own axis at all times.”  

 

Moreover, as soon as ““all motions are relative to some frame of 

reference” (see above) the reference frame plays a key role in the 

description of each motion. What is a reference frame?  

 

“Reference frame, also called  frame of reference  in dynamics, 

is system of graduated lines symbolically attached to a body that 

serve to describe the position of points relative to the body. The 

position of a point on the surface of the Earth, for example, can 

be described by degrees of latitude, measured north and south 

from the Equator, and degrees of longitude, measured east and 

west from the great circle passing through Greenwich, England, 

and the poles.”
2
 

 

The same aspect of motion, in relation with a reference frame, 

hides true motion from the observer’s point of view. To 

understand motion with a reference frame an observer should see 

his/her motion (or be able to recognize that motion) by means of 

any possible observation. Otherwise, the observer was unable to 

make distinguish between his/her state at rest and in motion.   

 

The first step on that way was done at the end of the Middle 

Ages. Before that period, the human mind was deluded with an 

idea that the Earth is at rest. In other words, they have 

imagination of the Earth as about an immovable object instead of 

a planet. It was something (in their mind) that they understood as 

a flat surface covered with the sky. The system was originated by 

Claudius Ptolemaeus. “Ptolemy, Latin in full Claudius 

Ptolemaeus, was an Egyptian astronomer, mathematician, and 

geographer of Greek descent who flourished in Alexandria 

during the 2nd century AD.”
3
  

 

                                                 
1 motion. (2008). Encyclopædia Britannica. Encyclopaedia Britannica 2008 
Deluxe Edition.  Chicago: Encyclopædia Britannica.. 
2
 reference frame. (2008). Encyclopædia Britannica. Encyclopaedia Britannica 

2008 Deluxe Edition.  Chicago: Encyclopædia Britannica. 
3
 Ptolemy.  (2008). Encyclopædia Britannica. Encyclopaedia Britannica 2008 

Deluxe Edition.  Chicago: Encyclopædia Britannica. 
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It is a highly significant aspect. The system has its founder who 

created the system. Despite of many people lived on the Earth at 

the same period of time, only Ptolemaeus became able to make 

the system.   

 

“Ptolemaic system is a mathematical model of the universe 

formulated by the Alexandrian astronomer and mathematician 

Ptolemy about AD 150 and recorded by him in his Almagest and 

Planetary Hypotheses. The Ptolemaic system is a geocentric 

cosmology; that is, it starts by assuming that the Earth is 

stationary and at the centre of the universe. The “natural” 

expectation for ancient societies was that the heavenly bodies 

(Sun, Moon, planets, and stars) must travel in uniform motion 

along the most “perfect” path possible, a circle. However, the 

paths of the Sun, Moon, and planets as observed from the Earth 

are not circular. Ptolemy's model explained this “imperfection” 

by postulating that the apparently irregular movements were a 

combination of several regular circular motions seen in 

perspective from a stationary Earth. The principles of this model 

were known to earlier Greek scientists, including the 

mathematician Hipparchus (c. 150 BC), but they culminated in 

an accurate predictive model with Ptolemy. The resulting 

Ptolemaic system persisted, with minor adjustments, until the 

Earth was displaced from the centre of the universe in the 16th 

and 17th centuries by the Copernican system and by Kepler's 

laws of planetary motion.”
4
      

 

There is an excellent formulation in the quotation given above 

“The Earth was displaced from the centre of the universe in the 

16th and 17th centuries by the Copernican system…” That is the 

best example of the human way of thought. They think that a 

human point of view (that commonly appears as a misconception 

that roots in the human mind) has power of the law of the 

Universe. Moreover, any attempt of liberation from that illusion 

shook the human mind to its core. Many men were prosecuted by 

Inquisition for the same reason. They shared the point of view 

that stays in the contrary with the official point of view.  

 

“Inquisition is, in Roman Catholicism, a papal judicial institution 

that combatted heresy and such things as alchemy, witchcraft, 

and sorcery and wielded considerable power in medieval and 

early modern times. The name is derived from the Latin verb 

inquiro (“inquire into”), which emphasizes the fact that the 

inquisitors did not wait for complaints but sought out heretics 

and other offenders.”
5
    

 

The best example of the situation was fate of Giordano Bruno. 

“Bruno, Giordano, original name  Filippo Bruno,  byname  Il 

Nolano was Italian philosopher, astronomer, mathematician, and 

occultist whose theories anticipated modern science. The most 

notable of these were his theories of the infinite universe and the 

multiplicity of worlds, in which he rejected the traditional 

geocentric (or Earth-centred) astronomy and intuitively went 

beyond the Copernican heliocentric (Sun-centred) theory, which 

                                                 
4
 Ptolemaic system. (2008). Encyclopædia Britannica. Encyclopaedia Britannica 

2008 Deluxe Edition.  Chicago: Encyclopædia Britannica. 
5
 Inquisition. (2008). Encyclopædia Britannica. Encyclopaedia Britannica 2008 

Deluxe Edition.  Chicago: Encyclopædia Britannica. 

still maintained a finite universe with a sphere of fixed stars. 

Bruno is, perhaps, chiefly remembered for the tragic death he 

suffered at the stake because of the tenacity with which he 

maintained his unorthodox ideas at a time when both the Roman 

Catholic and the Reformed churches were reaffirming rigid 

Aristotelian and Scholastic principles in their struggle for the 

evangelization of Europe.”
6
  

 

Obviously, the primary struggle between new and old ideas was 

a battle for their influence on the human mind. Universe itself has 

not any idea about the existence of a man and the human mind.  

 

Each action of the Universe depends only on its physical 

behavior regardless of the human attitude to the action. 

Therefore, an action of the Universe cannot be “right” or 

“wrong”, “good” or “bad”, “natural” or “unnatural”. It can be 

only predictable if a man has enough knowledge about the 

process or unpredictable in any other case.  

 

For the same reason, the Earth cannot be “displaced” from its 

location in the Universe by means of any change in the human 

attitude to its location or motion (see reference given above). 

Before the time when the Copernican system took its power in 

the human mind, the Erath makes its way through the Universe 

regardless of human illusion of the Earth immobility.      

 

“Copernican system is, in astronomy, model of the solar system 

centred on the Sun, with Earth and other planets moving around 

it, formulated by Nicolaus Copernicus, and published in 1543. It 

appeared with an introduction by Rhäticus (Rheticus) as De 

revolutionibus orbium coelestium libri VI (“Six Books 

Concerning the Revolutions of the Heavenly Orbs”). The 

Copernican system gave a truer picture than the older Ptolemaic 

system, which was geocentric, or centred on Earth. It correctly 

described the Sun as having a central position relative to Earth 

and other planets.”
7
 

     

Comparison between two systems mentioned above (geocentric 

and heliocentric) leads for change in the definition of the Earth, 

in the human mind. Definition from the geocentric system is that: 

 

The Erath is the motionless center of the Universe     (A) 

 

Definition from the heliocentric system is that: 

 

The Earth is an typical planet of the Solar 

system moving by its trajectory around the 

Sun   

(B) 

 

The key difference between those definitions is that. The Earth 

loses its uniqueness and becomes one of many planets of the 

Solar system. The same method became the most useful one for 

entire science since the time of Nicolaus Copernicus.  

 

                                                 
6
 Bruno, Giordano. (2008). Encyclopædia Britannica. Encyclopaedia Britannica 

2008 Deluxe Edition.  Chicago: Encyclopædia Britannica. 
7
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Britannica 2008 Deluxe Edition.  Chicago: Encyclopædia Britannica. 
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Basic principle of the method eliminates 

uniqueness of a property of an object associated 

with the property by the human definition and 

makes the connection of the universal property 

with the same property of the object by a new 

definition 

(C) 

 

It was a bright and extremely useful concept. It gives a way to 

reduce basic properties of the Universe in numbers and 

complexity of their definitions.  

 

However, the heliocentric system has one problem. Copernicus 

was unable to give an answer on the question about property of 

the Sun that makes motion of planets around it possible.  

 

If the Sun takes position of the central body of the Solar system, 

then it should contain some property that holds it there. Planets 

of the Solar system should have lesser value of the same 

property. As a result, they are unable to “move” the Sun from its 

central location in the Solar system.   

 

Answer on that question was given later by a very famous man. 

His name was Sir Isaac Newton. “The analysis of circular motion 

in terms of these laws
8
 yielded a formula of the quantitative 

measure, in terms of a body's velocity and mass, of the 

centripetal force necessary to divert a body from its rectilinear 

path into a given circle. When Newton substituted this formula 

into Kepler's third law, he found that the centripetal force holding 

the planets in their given orbits about the Sun must decrease with 

the square of the planets' distances from the Sun. Because the 

satellites of Jupiter also obey Kepler's third law, an inverse 

square centripetal force must also attract them to the centre of 

their orbits. Newton was able to show that a similar relation 

holds between the Earth and its Moon. The distance of the Moon 

is approximately 60 times the radius of the Earth
9
. Newton 

compared the distance by which the Moon, in its orbit of known 

size, is diverted from a tangential path in one second with the 

distance that a body at the surface of the Earth falls from rest in 

one second. When the latter distance proved to be 3,600 (60 × 

60) times as great as the former, he concluded that one and the 

same force, governed by a single quantitative law, is operative in 

all three cases, and from the correlation of the Moon's orbit with 

the measured acceleration of gravity on the surface of the Earth, 

he applied the ancient Latin word gravitas (literally, “heaviness” 

or “weight”) to it. The law of universal gravitation, which he 

also confirmed from such further phenomena as the tides and the 

orbits of comets, states that every particle of matter in the 

universe attracts every other particle with a force that is 

proportional to the product of their masses and inversely 

proportional to the square of the distance between their 

centres.”
10

   

 

                                                 
8
 Newton's three laws of motion 

9
 The distance of the Moon is approximately 60 times (greater than) the radius of 

the Earth 
10

 Newton, Sir Isaac. (2008). Encyclopædia Britannica. Encyclopaedia 

Britannica 2008 Deluxe Edition.  Chicago: Encyclopædia Britannica. 

Each piece of matter in the Universe possessed it own mass and 

exact value of interaction with any other piece of matter by 

formulated the law of universal gravitation. Mass of a body 

becomes responsible for its interaction with other bodies and its 

motion by a trajectory through the Universe.  

 

It was the exact answer on the question about the Solar system. 

As soon as the Sun holds its position in the center of the Solar 

system the Star should have the mass incomparable with any 

planet of the Solar system.   

 

It was an outstanding achievement in knowledge of physical 

processes, which are responsible for celestial motion of a body. 

However, the same conclusion has one side effect that appears in 

the human logic. As soon as the massive body in space becomes 

the center of motion for many bodies with lesser masses, the 

frame of reference has the tendency to be associated only with 

the most massive body.        

  

Willingly or not, the human mind made one more revolution and 

got back to its initial state of understanding of relative motion. 

From the beginning of the human consciousness, motion was 

understood as relative one in comparison with location of the 

immovable Earth. In that case, the human mind understands 

motion of each object only if a person sees displacement of an 

object relatively to the Erath surface during observation. In other 

words, they understood motion of an object (with mass 

incomparable to the mass of the planet) relatively to the planet.  

 

For example, a man drops an apple to the ground. He 

understands that experiment as motion of the apple toward the 

Earth. Nobody says  “The Erath falls on the apple”. Obviously, 

the man understands the Erath as the object bound to the frame of 

reference and location of the man associated with the same 

reference frame. The man understands the reference frame as a 

frame at rest because of his association with the frame. It is an 

old idea that can be put in words by the following way. The man 

says “I am at rest because I do not any motion by myself. Hence, 

everything else is in the state of motion relatively to me.”     

 

Newtonian work makes propagation of the same idea - the 

celestial body with lesser mass moves around the body with the 

greater mass. As a result, a body with the great mass becomes the 

point of origin for the frame of reference in any celestial system 

from the human point of view. However, that is not quite correct 

because gravitational interaction causes displacement of each 

body in the Universe and each body “falls” on each other. For 

that reason, each frame of reference bound to any celestial body 

cannot be the absolute one because of its motion by gravitation 

with the body. Therefore, a frame of reference at rest cannot be 

found as a physical reality in connection with any celestial body. 

A person can only make logical connection between a frame of 

reference and a celestial body. A man can use the frame as a 

frame at rest as long as there is not any contradiction between his 

observation and philosophy.    

II. ONE-WAY AND TWO-WAY EXPERIMENT 

They used Copernican system for many years without any 

problem.  However, the problem rises as a huge disturbance of 
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the human mind as soon as nature of light, and its propagation 

was put under question.  

 

Scientists of Newtonian time understood light as something that 

makes its propagation thought the Universe by a specific medium 

that is undetectable by any mechanical interaction. They call the 

medium as ether. 

 

“Ether, also spelled  aether,  also called  luminiferous ether, is, 

 in physics, a theoretical, universal substance believed during the 

19th century to act as the medium for transmission of 

electromagnetic waves (e.g., light and X rays) much as sound 

waves are transmitted by elastic media such as air. The ether was 

assumed to be weightless, transparent, frictionless, undetectable 

chemically or physically, and literally permeating all matter and 

space. The theory met with increasing difficulties as the nature of 

light and the structure of matter became better understood; it was 

seriously weakened (1881) by the Michelson-Morley experiment 

(q.v.), which was designed specifically to detect the motion of 

the Earth through the ether and which showed that there was no 

such effect.”
11

     

 

However, an article titled The Epistemological concept of the 

True Space-Velocity Detector
12

  that was published in 2012 (a 

century later than the experiment had place) shows  the low level 

problem associated with that experiment for many decades. The 

Michelson-Morley experiment was two-way experiment. Such 

experiment is suitable for determination of the speed of light 

relatively to underlying space and cannot be used to make 

detection of relative motion between the source of light (an 

observer) and a beam of light. Entire experiment based on the 

assumption that one-way speed of light has the same value as 

two-way speed of light. It was easy and false assumption.  

 

In other words, the article, mentioned above, gives another 

explanation for the experiment as well as for any experiment that 

uses the same method (like Kennedy–Thorndike experiment and 

others). The explanation, given in the article, needs not any new 

category that was used in Relativity.         

III. ROOTS OF ILLUSION 

Relativity tries to make appropriate interpretation of something 

that stays “beyond” human comprehension as they believed in 

19
th

 century. Appearance of the theory in the form of an article in 

1905 put many scientists to nonplus. Ideas of length contraction 

and time dilation were so “incapable for the human mind” that 

many scientists refused them at the first glance.  

 

Entire theory used some logical framework that was not used 

ever before. That was Gedankenexperiment
13

 (famous today).  

The starting point of the entire theory was Einstein’s imagination 

of relative motion of two light beams.  

 

                                                 
11

 ether.  (2008). Encyclopædia Britannica. Encyclopaedia Britannica 2008 

Deluxe Edition.  Chicago: Encyclopædia Britannica. 
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 See source [3]. 
13 Thought experiment in German language (it was Einstein’s native language).  

“Einstein described how at age 16 he watched himself in his 

mind's eye as he rode on a light wave and gazed at another light 

wave moving parallel to his. According to classical physics, 

Einstein should have seen the second light wave moving at a 

relative speed of zero. However, Einstein knew that Maxwell's 

electromagnetic equations absolutely require that light always 

move at 3 × 10
8
 metres per second in a vacuum. Nothing in the 

theory allows a light wave to have a speed of zero. Another 

problem arose as well: if a fixed observer sees light as having a 

speed of 3 × 10
8
 metres per second, whereas an observer moving 

at the speed of light sees light as having a speed of zero, it would 

mean that the laws of electromagnetism depend on the observer. 

But in classical mechanics the same laws apply for all observers, 

and Einstein saw no reason why the electromagnetic laws should 

not be equally universal. The constancy of the speed of light and 

the universality of the laws of physics for all observers are 

cornerstones of special relativity.”
14

     

 

The quotation given above has one key problem. Motion in 

physics means relocation in a frame of reference. As soon as an 

observer chooses his/her reference frame (or change one frame to 

another one) notion of motion (or motionlessness) of an object 

changes dramatically.  

 

For example, “The constancy of the speed of light and the 

universality of the laws of physics for all observers are 

cornerstones of special relativity.” The statement looks fairly. 

However, there are some questions. What is the frame of 

reference in which light does its motion? If a light beam moves 

forward, then there is a reference frame that supports motion of 

light. What is the frame? Where is it? 

 

From the Einstein’s point of view, there is not any universal 

frame at rest. As a result, any motion of an object in any frame of 

reference should change the moving object so as any law of 

physics becomes applicable to any chosen frame of reference.  

Moreover, all physical law should have the same form in each 

frame of reference. As a result, any experiment taken in one 

frame of reference should have the same result in another frame 

of reference regardless of its motion.   

 

“The unique absolute frame of rest with respect to which light 

waves had velocity c according to the prerelativistic viewpoint 

was often regarded, before Einstein, as being at rest relative to a 

hypothesized all-pervading ether. The vibrations of this ether 

were held to explain the phenomenon of electromagnetic 

radiation. The failure of experimenters to detect motion relative 

to this ether, together with the widespread acceptance of 

Einstein's special theory of relativity, led to the abandonment of 

the theory of the ether.”
15

 As it mentioned above, source [3] 

eliminates that problem. There are number of strong reasons 

which gave way for Relativity. Those are: 
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1. Wrong assumption about the speed of light relatively 
to a moving observer in one-way and two-way 
experiment. 

2. Coincidence between the speed of light relatively to 
space and the speed of light calculated by duration of 
the light beam travel on a two-way experiment. 

3. Wrong interpretation of the Michelson-Morley 
experiment.   

4. Absence of a different way of theoretical explanation of 
the Michelson-Morley experiment. 

5. Strong aspiration to achieve justification for the 
Michelson-Morley experiment by any means.      

 

There is a perfect example for the fifth reason. “Scientists such as 

Austrian physicist Ernst Mach and French mathematician Henri 

Poincaré had critiqued classical mechanics or contemplated the 

behaviour of light and the meaning of the ether before Einstein. 

Their efforts provided a background for Einstein's unique 

approach to understanding the universe, which he called in his 

native German a Gedankenexperiment, or “thought 

experiment.”)”
16

 

 

Einstein had his own point of view on each experiment. “In 

developing special relativity, Einstein began by accepting what 

experiment and his own thinking showed to be the true behaviour 

of light, even when this contradicted classical physics or the 

usual perceptions about the world.”
17

  

 

From that point of view, each observer moving at the speed of 

light sees any beam of light, moving relatively to the observer, at 

the same constant speed (the speed of light). It was a strong 

illusion made by the wrong interpretation of the Michelson-

Morley experiment
18

.  

 

Moreover, “contradiction with classical physics or the usual 

perceptions about the world” makes Relativity as some sort of 

god in physics because only transcendental nature of a god stays 

beyond the human comprehension and understanding. In that 

way, Einstein himself became the god father and the creator of 

unquestioning theory.   

IV. COMPREHENSION VERSUS TRANSCENDENTAL PRINCIPLE 

 

There is one more fancy shared with Einstein. It was an illusion 

that roots deeply in the human mind. It remained for ages and 

was destroyed only in 2012 by the article titled Human’s 

delusion of time
19

.    

 

Before publication of the article, everybody believed in actual 

reality of Time. However, nobody was able to answer the easiest 

question. What is Time? The best example of such a situation is 
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Deluxe Edition.  Chicago: Encyclopædia Britannica. 
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 relativity. (2008). Encyclopædia Britannica. Encyclopaedia Britannica 2008 

Deluxe Edition.  Chicago: Encyclopædia Britannica. 
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 See source [3] for more details. 
19

 See source [4] for more details. 

that. “Time appears to be more puzzling than space because it 

seems to flow or pass or else people seem to advance through it. 

But the passage or advance seems to be unintelligible. The 

question of how many seconds per second time flows (or one 

advances through it) is obviously an absurd one, for it suggests 

that the flow or advance comprises a rate of change with respect 

to something else—to a sort of hypertime. But if this hypertime 

itself flows, then a hyper-hypertime is required, and so on, ad 

infinitum.”
20

  

 

From the new point of view on the nature of Time, there are a 

number of definitions which are suitable for any area of question 

mentioned above. Two of them are useful for the subject. Those 

are: 

 

Logical Definition: Time is a logical link in 

human mind to any physical process that has 

observable duration. 

(D) 

 

Physical Definition: Time does not exist (and 

never existed) as a physical property of the 

Universe. 

(E) 

 

Those definitions can be seen as a very strange for the 

unprepared human mind. However, explanation given in the 

article is quite enough to accept both definitions. That matches 

the situation with the definition of the Erath. The definition was 

changed from definition A to definition B (see above). As a 

result, (in the human mind) the Erath has jumped from its secure 

stationary position and begins macabre dance through space. 

Many people are unable to believe that concept even today 

because it stays in contrary to their everyday experience.      

 

The difference between two examples mentioned above is that. 

They have not any definition of Time before definition E (along 

with detailed step-by-step explanations) was shown publically. 

As a result, theoretical research shown in the article makes all 

time-dependent theories out-of-date. There is one more side 

effect of definition E.  

  

Anything that does not exist as a part of 

physical reality of the Universe cannot be 

expanded, contracted, dilated, bent or altered 

any other way 

(F) 

 

It makes one more shock wave in the human mind. Once again a 

well established reference frame was destroyed utterly. Relativity 

leaves some hope to the human mind. It only changes the 

definition of reference frame. Z-Theory (and source [4] as its 

consistent part) destroys the old framework completely.   

 

“Transcendental” nature of Relativity makes the theory self 

inconsistent in number of cases. The most famous one is so 

called Twin Paradox.   
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“The counterintuitive nature of Einstein's ideas makes them 

difficult to absorb and gives rise to situations that seem 

unfathomable. One well-known case is the twin paradox, a 

seeming anomaly in how special relativity describes time. 

 

“Suppose that one of two identical twin sisters flies off into space 

at nearly the speed of light. According to relativity, time runs 

more slowly on her spacecraft than on Earth; therefore, when she 

returns to Earth, she will be younger than her Earth-bound sister. 

But in relativity, what one observer sees as happening to a 

second one, the second one sees as happening to the first one. To 

the space-going sister, time moves more slowly on Earth than in 

her spacecraft; when she returns, her Earth-bound sister is the 

one who is younger. How can the space-going twin be both 

younger and older than her Earth-bound sister? 

 

“The answer is that the paradox is only apparent, for the situation 

is not appropriately treated by special relativity. To return to 

Earth, the spacecraft must change direction, which violates the 

condition of steady straight-line motion central to special 

relativity. A full treatment requires general relativity, which 

shows that there would be an asymmetrical change in time 

between the two sisters. Thus, the “paradox” does not cast doubt 

on how special relativity describes time, which has been 

confirmed by numerous experiments.”
21

 Strictly speaking, there 

is not an object in the Universe that keeps “condition of steady 

straight-line motion”. Special Relativity becomes only 

speculative theory that way because it loses its connection with 

physical reality.        

 

The point of view that uses “condition of steady straight-line 

motion” comes to Relativity from the same experiment. In the 

Michelson-Morley experiment,  a beam of light has “condition of 

steady straight-line motion” from the observer’s point of view. 

However, data from the experiment depends on motion of the 

light beam in both directions instead of one. As a result, two-way 

motion of the light beam cannot be understood and used as 

equivalent for one-way motion
22

. Special relativity never 

analyzed backward mouton of the light beam in the experiment. 

That was the critical mistake in understanding of the experiment. 

Classical mechanics have made the same mistake.    

V. THE MARTIN-BERTA EXPERIMENT 

According to relativity, “The body becomes shorter along its 

direction of motion; that is, its length contracts. Time intervals 

become longer, meaning that time runs more slowly in a moving 

body; that is, time dilates. In the train example, the person next to 

the track measures a shorter length for the train and a longer time 

interval for clocks on the train than does the train passenger. The 

relations describing these changes are  

 

 

(1) 

                                                 
21

 relativity. (2008). Encyclopædia Britannica. Encyclopaedia Britannica 2008 

Deluxe Edition.  Chicago: Encyclopædia Britannica. 
22

 See source [3] for more details 

 

 

(2) 

 

where L0 and T0, called proper length and proper time, 

respectively, are the values measured by an observer on the 

moving body, and L and T are the corresponding quantities as 

measured by a fixed observer.”
23

 

 

More than that, “Einstein made the constancy of the speed of 

light for all observers a postulate of his new theory. As a second 

postulate, he required that the laws of physics have the same 

form for all observers. Then Einstein extended his postulates to 

their logical conclusions to form special relativity.”
24

 

 

The second postulate, mentioned above, makes twin paradox. 

According to Relativity, “the laws of physics have the same form 

for all observers”. For that reason, any observer is free to choose 

any reference frame as a frame at rest. Moreover, each 

experiment in any reference frame should give the same result to 

an observer. From the Einstein's point of view,  the Michelson-

Morley experiment gives the best experimental support for that 

idea because an observer moving with the Earth was unable to 

detect relative motion between the planet and the beam of light
25

.  

 

However, the same postulate requires exact equality of any 

physical experiment conducted by any given observer in any 

reference frame. In other words, if an observer changes his/her 

reference frame and conducts the same experiment in another 

reference frame, both experiments should give the same result for 

the observer.    

 

It is time to make one more Gedankenexperiment. Suppose there 

are twins with names Martin and Berta. They wish to conduct a 

clock experiment. Martin likes to conduct the experiment on 

board of a rocket. Bertha likes to conduct the same experiment 

on the Earth. They take two identical clocks and make their 

synchronization on the Earth surface before the experiment.   

 

The experiment begins. Martin takes a rocket and flies out of 

Berta at full speed with his clock. Berta stays at the Earth and 

makes comparison between indications of her clock and Martin’s 

clock. According to equation (1) she has result in accordance 

with Relativity. She is satisfied that way because from her point 

of view,  the theory works perfectly and Martin’s clock runs 

more slowly.  

 

Martin is busy with the same activity. He knows Relativity and 

understands that. He is free to use his reference frame as a frame 

at rest as well as Berta uses her reference frame as a frame at 

rest.   
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He makes measurement and sees the same result that coincides 

with equation (1). He is satisfied that way because from his point 

of view,  the theory works perfectly and Berta’s clock runs more 

slowly. Everything is acceptable as long as Martin continues his 

space flight.  

 

However, Martin was unable to be in a space craft constantly. 

After some time,  he returns to the Earth and likes to make a 

comparison between indications of both clocks. Berta actually 

likes to see the result of comparison too. What should they see as 

soon as Martin brings his clock to Berta’s one?  

 

The result of such comparison exceeds the human imagination 

because Reactivity expects the same way of action for both 

clocks before the experiment, during the experiment and after the 

experiment!  

 

Both clocks were synchronized before the experiment and 

showed the same indications. Both clocks share the same way of 

action during the experiment showing so called time dilation 

according to equation (1). Hence, they should follow the same 

law of indication after the experiment. For that reason, both 

clocks should have the same indication after the experiment!  

 

That makes conflict with common sense. In human experience,  

two clocks can be synchronized or not synchronized.  In case of 

synchronized clocks, they show the same indication.  

 

If clocks are not synchronized they show different indications. In 

case of any pair of clocks without synchronization one device 

shows a “greater time” ant next device shows a “lesser time”. It 

is impossible from the human point of view to see two clocks 

which stay left to each other simultaneously. Even Relativity and 

Einstein himself was unable to exceed that deficiency of the 

human common sense. As a result, so called twin paradox 

appeared as soon as Relativity takes place in the human mind.       

 

However, the answer on the question is quite easy. Both clocks 

must show the same way of action at any stage of relativistic 

experiment (i.e. before, during and after the experiment). The 

only one possible way for action is that.  

 

Two previously synchronized clocks should 

have the same indications after any relativistic 

experiment and stay in synchronization after 

any relative motion at any speed after any 

duration of the experiment.     

(G) 

 

It looks impossible. However, the solution is that. Equation (1) 

shows only illusion of relative motion without any reference to a 

physical process inside clocks. In that case, twin experiment 

loses its contradictory nature. It becomes self consistent, 

consistent with postulates of the theory and consistent with a 

Gedankenexperiment. Moreover, twins embrace each other at the 

same age after the experiment first time for many decades and 

Martin becomes not the older (or younger) brother for Berta.    
 

VI. THE HAFELE–KEATING EXPERIMENT 

 

The clock experiment has one more side effect. Equation (2) 

shows that length of an object has some variations during the 

relativistic experiment. However, as soon as an object comes 

back to the same reference frame length as its physical property 

restores its initial value. As a result, any measurement of length 

gives not any way for decision about a relativistic experiment. In 

other words: 

 

An object involved in a relativistic experiment 

restores any of its real property as soon as it 

comes back to the initial reference frame 

despite  any number of reference frames it 

changes during the relativistic experiment 

(H) 

 

That is the essence of Relativity postulates and cornerstone of the 

Theory. The Martin-Berta experiment described above follows 

that way perfectly.  

 

Suppose now that. There is a property of an object that does not 

obey the law of statement (H). In that case, an observer becomes 

able to make measurement of that property and make a decision 

about relative motion of two reference frames. Moreover, 

analysis of difference between the same property of on an object 

before and after a relativistic experiment gives information about 

the difference in two ways of action of the identical physical 

process in two different reference frames. In that case, both 

frames become unequal to each other in complete disagreement 

with the postulate of relativity. Therefore, as soon as an observer 

finds that property of an object or a process the property crushes 

the cornerstone of Relativity. For that reason, Relativity rejects 

any possibility of presence of such property in any physical 

experiment.  

 

Despite of such limitation, there is an experiment that makes the 

property possible to observation. That is the Hafele–Keating 

experiment. The description of the experiment shows these 

details. 

 

“The Hafele–Keating experiment was a test of the theory of 

relativity. In October 1971, Joseph C. Hafele, a physicist, and 

Richard E. Keating, an astronomer, took four cesium-beam 

atomic clocks aboard commercial airliners. They flew twice 

around the world, first eastward, then westward, and compared 

the clocks against others that remained at the United States Naval 

Observatory. When reunited, the three sets of clocks were found 

to disagree with one another, and their differences were 

consistent with the predictions of special and general 

relativity.”
26

                

 

“According to special relativity, the rate of a clock is greatest 

according to an observer who is at rest with respect to the clock. 

In a frame of reference in which the clock is not at rest, the clock 

runs more slowly, as expressed by the Lorentz factor. This effect, 

called time dilation, has been confirmed in many tests of special 
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relativity, such as the Ives–Stilwell experiment and time dilation 

of moving particles. Considering the Hafele-Keating experiment 

in a frame of reference at rest with respect to the center of the 

earth, a clock aboard the plane moving eastward, in the direction 

of the Earth's rotation, had a greater velocity (resulting in a 

relative time loss) than one that remained on the ground, while a 

clock aboard the plane moving westward, against the Earth's 

rotation, had a lower velocity than one on the ground.”
27

 

 

The key aspect of the experiment mentioned above is that “in a 

frame of reference at rest with respect to the center of the earth”. 

Wait a minute! Why did the experiment has a place in that frame 

of reference? According to Relativity, each reference frame is 

equal to any other reference frame. That is a cornerstone of 

relativity.  

 

However, the Hafele–Keating experiment refers to the other 

frame of reference that is unknown for any set of clocks! That is 

a tremendous disagreement between theoretical framework of 

Relativity and physical experiment. In other words, Relativity 

describes physical phenomena for two reference frames in the 

state of relative motion to each other. Observable phenomena 

belong to the moving frame. The reference frame at rest is the 

frame with an observer. The moving frame is the reference frame 

that moves relatively to an observer. If an observer changes 

reference frame, the new frame with observer become the frame 

at rest. In other words, an observer is unable to go out of the 

frame at rest! That is principle of Relativity and the mind-

blowing aspect of the Theory. For the same reason, an observer 

is unable to make a decision about third reference frame. An 

observer is able only to discover relativistic phenomena between 

the frame at rest (his/her frame) and a moving frame of reference.  

 

That considers with Einstein’s point of view on motion. 

According to that point of view (mentioned above) an observer 

moving forward at the speed of light sees another beam of light 

in relative motion to his/her reference frame at the speed of light.             

 

That is correct for any number of light beams moving relatively 

to an observer. However, as soon as an observer changes the 

reference frame and continues his/her motion with another beam 

of light the beam of light of his/her previous location 

immediately changes its speed to the speed of light relatively to 

the observer. Under such circumstances,  the observer is unable 

to make any conclusion about relative speed between any other 

light beams. He/she is able only to make measurement of the 

speed of light between a beam of light and his/her reference 

frame. For the same reason, an Einstein’s observer is unable to 

use categories which make a comparison between any other 

reference frames.  

 

However, they try to explain the result of the Hafele–Keating 

experiment wrong way. In that case, an Erath bound observer 

uses his/her native reference frame as a reference frame at 

motion (not at rest)! That is a serious violation of the cornerstone 

of Relativity.  
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If an observer becomes able to detect motion of his/her inertial 

reference frame by any experiment relatively to anything else, 

then all frames become unequal to each other immediately. In 

that case, an observer has an option to change a reference frame, 

to conduct an experiment and use experimental data to make a 

decision about speed of motion of the reference frame in relation 

with other frames. Such possibility of an observer violates 

postulates of Relativity.              

 

Despite of the theoretical limitation mentioned above, observers 

in the Hafele–Keating experiment have the unexpected result. All 

clocks were synchronized before the experiment. In that 

condition, three sets of clocks show the same indication and 

change their indications simultaneously
28

.   

 

After the experiment, all three sets of clocks show different 

indications in conflict with the Martin-Berta experiment. As a 

result,  each observer of the Hafele–Keating experiment becomes 

able to detect motion of his reference frame relatively to other 

frames. Comparison between clock indications gives a way to 

calculate speed of relative motion in each reference frame. More 

than that, experimental data shows agreement in clock 

indications with relative speed with respect to the center of the 

Earth. As a result, all observers have experimental support of the 

idea that their motion appears with respect to the center of the 

Earth. In that case, all sets of moving clocks use the center of the 

Erath as the reference frame at rest. That is impossible in 

theoretical framework of Relativity because all reference frames 

should be equal to each other according to Einstein’s ideas and 

no one of them can be used as a frame of true motion. 

  

Data of the Hafele–Keating experiment 

remain in conflict with theoretical framework 

of Relativity     

(I) 

VII. ABC-GEDANKENEXPERIMENT 

There is one more obstacle in Relativity. Figure 1 shows the 

problem. That is the ABC-Gedankenexperiment. The experiment 

has connections with one more famous equation from Relativity 

 
Fig. 1 

 

“To derive further results, Einstein combined his redefinitions of 

time and space with two powerful physical principles: 
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conservation of energy and conservation of mass, which state 

that the total amount of each remains constant in a closed 

system. Einstein's second postulate ensured that these laws 

remained valid for all observers in the new theory, and he used 

them to derive the relativistic meanings of mass and energy. 

 

“One result is that the mass of a body increases with its speed. 

An observer on a moving body, such as a spacecraft, measures its 

so-called rest mass m0, while a fixed observer measures its mass 

m as  

 

(3) 

 

which is greater than m0. In fact, as the spacecraft's speed 

approaches that of light, the mass m approaches infinity. 

However, as the object's mass increases, so does the energy 

required to keep accelerating it; thus, it would take infinite 

energy to accelerate a material body to the speed of light. For this 

reason, no material object can reach the speed of light, which is 

the speed limit for the universe. (Light itself can attain this speed 

because the rest mass of a photon, the quantum particle of light, 

is zero.)”
29

   

 

Suppose there are two bodies in space A and B with different 

masses. They move freely through space. There are three 

observers A, B and C. Observers A and B associate themselves 

with reference frames which bound to bodies A and B 

respectively. The observer C associates himself with his 

reference frame C. He likes to see physical appearance of 

Relativity in motion of two bodies A and B. 

 

According to Relativity, all reference frames are equal to each 

other. An observer is free to choose a reference frame, and use it 

as a reference frame at rest because the chosen frame has not any 

difference from any other reference frame. For the same reason, 

each observer, mentioned above, uses his/her reference fame as a 

frame at rest.  

 

Bodies A and B have different masses (MA and MB) and follow 

the way of gravitational attraction according to the famous law of 

gravitation. “Newton's law of gravitation is the statement that 

any particle of matter in the universe attracts any other with a 

force varying directly as the product of the masses and inversely 

as the square of the distance between them. In symbols, the 

magnitude of the attractive force F is equal to G (the 

gravitational constant, a number the size of which depends on the 

system of units used and which is a universal constant) 

multiplied by the product of the masses (m1 and m2) and divided 

by the square of the distance R:  

 

 
(4) 
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Isaac Newton put forward the law in 1687 and used it to explain 

the observed motions of the planets and their moons, which had 

been reduced to mathematical form by Johannes Kepler early in 

the 17th century.”
30

   

 

All observers begin their observations. In the reference frame ‘A’ 

the body B has velocity VBA. According to the equation (3) the 

body B possesses the mass MB(VBA). The body A keeps its rest 

mass MA from the observer A’s point of view. As a result, 

gravitational interaction between those bodies becomes equal to  

 

 
(5) 

 

The force F1 changes state of motion of both bodies and makes 

the observer A to see motion of the body ‘B’ by the B-Y1 

trajectory.  

 

There is the same situation in the reference frame ‘B’. The body 

A has velocity VAB = VBA. According to the equation (3) the 

body A possesses the mass MA(VAB). The body B keeps its rest 

mass MB from the observer B’s point of view. As a result, 

gravitational interaction between those bodies becomes equal to  

 

 
(6) 

 

The force F2 changes state of motion of both bodies and makes 

the observer B to see motion of the body ‘A’ by A-X1 trajectory. 

Everything looks perfect so far.  

 

The observer ‘C’ steps in to the experiment. From his point of 

view,  (in his reference frame ‘C’) the body A has speed VAC and 

the body B has speed VBC. According to the equation (3) the 

body ‘A’ posses its masses MAC and body ‘B’ possesses its mass 

MBC. As a result, force of gravitational interaction between those 

bodies in the reference frame ‘C’ becomes equal to:   

   

 
(7) 

 

According to the law of gravitation, the force affects motion of 

both bodies and makes their motion by trajectories A-X2 and B-

Y2.  

 

In the general case, forces in equations 5, 6 and 7 are unequal to 

each other (F1 ≠ F2 ≠ F3). Therefore, they affect motion of each 

body unequally. As a result, in the reference frame ‘C’ each body 

should have more than one trajectory. We have reached 
contradiction.  The following statement shows basic physical 

aspect of a trajectory. 

  

A body has only one trajectory in a reference 

frame simultaneously.     
(J) 
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Therefore, there is not any physical possibility for a body to keep 

more than one trajectory simultaneously in the same reverence 

frame.  

 

Moreover, in case of the ABC-Gedankenexperiment each body 

has more than one value for its physical properties 

simultaneously. For example, the body A has rest mass MA for 

the observer A. At the same time, it has mass MA(VAB) for the  

observer B and mass MAC(VAC) for the observer C. That is one 

more contradiction.  

 

The same contradiction appears for the value of length of each 

body according to the equation (2). In that case, all observers 

should be in disagreement with each other in evaluation of the 

length of each body. That condition makes not any disagreement 

from the Einstein’s point of view. It explains the data of the 

Michelson-Morley experiment and stays consistent with the idea 

of identical speed of light in any reference frame.   

 

A number of observers can be disagree with 

each other in value of length of an object. 

However, they cannot be disagree with the 

value of the body’s mass because mass holds 

responsibility for the trajectory of the body in 

any physical experiment.     

(K) 

 

Statement (K) shows the most obvious disagreement between 

Relativity and the physical Universe. In any observation, a 

physical body keeps the only one trajectory in gravitational fields 

of any number of other bodies. Therefore,  

 

All bodies in the Universe should be agree 

with each other in the value of mass of each 

piece of matter regardless its state of motion.     

(L) 

 

That is another contradiction with Relativity because it crushes 

equation (3). Any theory that keeps such number of controversies 

becomes a self-contradictory theory.           

VIII. THE ZERO LEVEL REFERENCE FRAME 

Is it possible to go further with so many controversies in the 

theoretical framework of physics? Obviously, that is impossible. 

For many decades,  any theoretical research was limited by 

postulates of Relativity. Those postulates made some 

comprehension horizon on theoretical framework of physics. 

Anything that stays beyond the horizon looks inaccessible for 

research and human understanding. New theoretical research 

reaches the horizon and does something beyond it.  

 

“Everything went well until mankind began to notice some types 

of phenomena that were they said were “impossible to explain” 

or “impossible to exist”. Neither man nor science have yet any 

acceptable explanation for such phenomena because the events 

are in controversy with modern science’s point of view and logic. 

  

“The causes and reasons of such phenomena lie far away from 

the horizon of modern science. To reach a higher point to where 

we can understand such phenomena, we need to go “through the 

horizon” that now restricts our knowledge and imagination.”
31

     

 

Moreover, instrumental observation gives additional information 

that remain in disagreement with the earlier theoretical 

framework. “It is ironic therefore to note that the discovery in 

1964 by the American astrophysicists Arno Penzias and Robert 

Wilson of a universal cosmic microwave 3 K radiation 

background shows that the universe does indeed possess a 

privileged inertial frame.”
32

 That crushes the cornerstone 

postulate of Relativity because all reference frames become 

unequal to each other as soon as one of them appears as a 

privileged reference frame.      

 

“Nevertheless, this does not contradict special relativity because 

one cannot measure the Earth's velocity relative to it
33

 by 

experiments in a closed laboratory. One must actually detect the 

microwaves themselves.”
34

 That is not entirely accurate any 

longer. The article The Epistemological concept of the True 

Space-Velocity Detector - published at: "International Journal of 

Scientific and Research Publications (IJSRP), Volume 2, Issue 

11, November 2012 Edition"
35

 describes in details and explains 

the real possibility to conduct such experiment by a specific 

device True Space-Velocity Detector (TSVD). The idea of the 

article shows further development of Z-Theory.  

 

The device uses the concept of operation that stays beyond the 

comprehension horizon of theoretical framework of 20
th

 century 

science. As a result, such device looks like something that 

impossible to exist. However, that is only a human assumption 

and one more postulate.  

 

The primary reason for the creation of TSVD is that. The device 

will be able to answer a long lasting question about the existence 

of the privileged inertial frame. Theoretically, a light beam is 

bound to the frame. That is Z-Reference Frame (ZRF) or Zero 

Level Reference Frame. The following picture shows the 

relationship between ZRF and other reference frames. 
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Fig. 2 

 

The vertical axe in the figure 2 shows velocities in relation with 

some zero velocity (V0). That is the ZRF. The frame itself 

appears as a reference frame for light propagation. In other word, 

a light beam uses the frame (ZRF) to make its motion relatively 

to the frame. The speed of light C appears as propagation of 

electromagnetic radiation in the ZRF.  

 

If an observer uses a two-way experiment to detect his\her 

motion in relation with a beam of light then the duration of travel 

of the mirrored light beam hides motion of the observer relatively 

to ZRF
36

. However, light keeps its speed C in the ZRF ever. 

Other physical bodies use different speed of motion relatively to 

the ZRF.       

 

In case of the Earth, it keeps its motion with some absolute 

velocity VE (see fig. 2). That is relative motion between the 

center of the planet and the ZRF. A point on the Erath surface 

has some additional speed because of the planet rotation.  That is 

velocity VS shows in the figure.  

 

Obviously, the trajectory of the point in the Universe appears as a 

spiral because of the earth rotation. For the same reason, each 

object that moves in the eastward direction posses some 

additional speed. That is velocity VH (the higher absolute 

velocity). Otherwise, the object has lesser speed that appears as 

velocity VL (the lesser absolute velocity). Some unexpected 

physical phenomena appear that way.  

 

According to the Hafele–Keating experiment, it was done in the 

reference frame bound to the center of the Earth (see above). 

That point has velocity VE in the ZRF (see fig. 2). The earth 

bound set of clock had velocity VS. Two other set of clocks had 

velocities VL and VH because of their opposite direction of 

motion during the experiment.   

 

The result of the experiment was astonished. Each set of clocks 

shows direct relationship between their internal physical 

processes and the absolute speed of their motion during the 

experiment.    
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According to statement (D), indication of a clock depends only 

on its internal physical process. In that case, difference between 

clock indications after the experiment can be explained only as a 

different way of physical processes in a different reference 

frame. Moreover,  

 

Way of physical processes depends on 

absolute velocity of the reference frame     
(M) 

 

Statement (M) eliminates many controversies, mentioned above. 

For example, as soon as the Earth has its velocity VE in the ZRF 

it possesses the “rest mass” observable for an Earth bound 

observer.  

 

Suppose the observer makes acceleration of a particle beam in an 

accelerator. He sees “increasing mass” of each particle in the 

beam according to the absolute speed of the particle in the ZRF. 

However, an accelerator is unable to slow down the speed of a 

particle in the ZRF to see “decreasing mass” of a particle.   

 

According to equation (3) a light beam moving at the speed of 

light should feel mass of each body in the Universe as infinite 

one because in its reference frame speed of each body equals to 

C (in the opposite direction for the motion of the light beam). In 

that case, trajectory of a light beam becomes unpredictable 

because the mass of a single proton becomes infinite in the light 

reference frame.  

 

However, in each physical experiment a light beam follows the 

trajectory that agrees with so called “rest mass of a body” and 

statement (L) becomes relevant for a light beam, as well.      

 

“Soon after the theory of general relativity was published in 

1916, the English astronomer Arthur Eddington considered 

Einstein's prediction that light rays are bent near a massive body, 

and he realized that it could be verified by carefully comparing 

star positions in images of the Sun taken during a solar eclipse 

with images of the same region of space taken when the Sun was 

in a different portion of the sky. Verification was delayed by 

World War I, but in 1919 an excellent opportunity presented 

itself with an especially long total solar eclipse, in the vicinity of 

the bright Hyades star cluster, that was visible from northern 

Brazil to the African coast. Eddington led one expedition to 

Príncipe, an island off the African coast, and Andrew Crommelin 

of the Royal Greenwich Observatory led a second expedition to 

Sobral, Brazil. After carefully comparing photographs from both 

expeditions with reference photographs of the Hyades, Eddington 

declared that the starlight had been deflected about 1.75 seconds 

of arc, as predicted by general relativity. (The same effect 

produces gravitational lensing, where a massive cosmic object 

focuses light from another object beyond it to produce a distorted 

or magnified image. The astronomical discovery of gravitational 

lenses in 1979 gave additional support for general relativity.)”
37

 

The last phrase makes contradiction with quotation given above 

(footnote 32). It looks like nobody seen that controversy between 

discoveries of 1964 and 1979.  
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The quotation, given above, (footnote 37) shows that. 

Gravitational lensing shows gravitational interaction between a 

light beam that moves at the speed of light and a body (object) 

with a definite mass. That violates equation (3) in the light 

reference frame and theoretical framework of Relativity because  

 

As soon as the same equation becomes 

inaccurate in any reference frame the frame 

loses its equality with other frames 

(N) 

 

However, figure 2 eliminates that problem easily. As soon as the 

light beam moves at the speed of light its way of interaction with 

a gravitational field agrees with the mass of a body that produces 

the gravitational field in the reface frame bound to the body. The 

body has lesser speed in the ZRF. That is the only one way that 

avoids the inconsistency of the ABC-Gedankenexperiment (as 

explained above).  

 

IX. CONCLUSION 

 

They used wrong interpretation of the Michelson-Morley 

experiment
38

 as physical evidence for Relativity. Strictly 

speaking, Relativity disappears with any different explanation of 

the experiment. Explanation is the subject of philosophy not 

physics. 

 

Many decades later the Hafele–Keating experiment was used the 

same way. Once again, they used data incompatible with 

Relativity as a proof for the theory.  

 

All contradictions mentioned above have the same basis. That is 

relationship between various reference frames and physical 

experiments in each frame. According to relativity each physical 

process in each reference frame should have the same way of 

action. As a result, an observer has not any chance to choose any 

preferable reference frame.       

 

Despite of prevalent point of view, a number of experiments 

show direct conflict between theoretical framework of the theory 

and the way of action of some physical processes. Obviously, 

they use the easiest way to make that experimental data 

consistent with the theory without deeper analysis of relationship 

between theory and experimental data. They simply “agree” to 

use data in the same theoretical framework.  

 

Strictly speaking, Relativity uses the Earth and an Earth-bound 

observer the oldest way. That way holds the planet immovable 

and denies any chance to find absolute motion. That is the best 

example of the comprehension horizon rooted in the human 

mind.   

 

However, new evidences and experimental data show 

disagreement with old ideas. New theories brakes through age-

                                                 
38

 See source [3] for more details 

old comprehension horizon of the human mind and shows 

“incredible” possibility.  

 

This article shows only a small application of Z-Theory on the 

same area that was used in the creation of Relativity. Both Z-

Theory and Relativity use close categories like conservative 

fields (field of gravitation in one of them), interaction between a 

body and a conservative field, motion of a body in a conservative 

field and etc.  

 

Z-Theory uses some different categories which stay beyond the 

comprehension horizon of 20
th
 century physics. Statement (E) is 

the best example of those categories. Obviously, many people 

think that Z-Theory stays beyond their comprehension. That is 

not quite correct because the theory has detailed explanation for 

each new category. The primary aim of the theory is to make the 

human mind able to understand various physical phenomena 

which are “unexplainable” in any other theory. For example, 

source [4] presents detailed step-by-step explanation of the same 

philosophical conception mentioned in the chapter 12.7 

Operation of Watches and Clocks of source [1]
39

.   

 

Further development of Z-Theory shows TSVD creation 

possibility. Obviously, the device stays beyond the 

comprehension horizon of Relativity. The theory denies  

theoretical possibility for existence of such a device. However, 

source [3] describes each theoretical aspect of its way of action.  

 

Nature has not any contradiction within itself (see statement K). 

Internal Disagreement is an embedded aspect of the human mind. 

Usually, lack of comprehension appears as disagreement between 

different points of view on the same subject. For the same 

reason, new level of knowledge gives a new way for clarification 

of a well known phenomenon and leads to the development of a 

new theory.     

 

Operation of TSVD will have few key reasons: 

 

1. Demonstration of physical possibility of existence of 
the device 

2. Detection of ZRF 
3. Determination of the Earth velocity in ZRF (Z-Vector

40
).  

 

As soon as the ZRF will be detected, existence of the frame gives 

answers on many questions of modern science. According to the 

Hafele–Keating experiment, physical processes use a different 

way of action in connection with the ZRF.  

 

Using a TSVD, a researcher becomes able to compare and find 

differences in experimental results coming from any reference 

frame regarding absolute velocity of a laboratory located in the 

reference frame. The humankind meets new physics that way.  

  

                                                 
39

 Source [1] page 102. 
40

 Velocity of an object in the Zero Level Reference Frame  
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      Abstract- Peer-to-peer (P2P) systems can be used to share files, telephony, discussion forms, and streaming media. In Anonymity 

Peer-to-Peer (P2P) networks, many systems try to mask the identities of their users for privacy considerations. Existing anonymity 

approaches like Onion routing, Tor, Crowd are mainly path-based: peers have to pre-construct an anonymous path before 

transmission. If any peer leaves then whole path fails. Maintaining and updating such paths is difficult. Rumor Riding (RR) is a 

lightweight and non-path-based mutual anonymity protocol for decentralized P2P systems. Employing a random walk mechanism, RR 

takes advantage of lower overhead by mainly using the symmetric cryptographic algorithm. This paper is literature survey of rumor 

riding with existing systems. 

 

    Index Terms- anonymity, mutual anonymity, non-path-based, peer-to-peer, random walk 

I. INTRODUCTION 

 n P2P(Peer-to-Peer) environments, the individual users cannot rely on a trusted and centralized authority, for example a 

Certificate Authority (CA) center, an entity that issues digital certificate, for protecting their privacy. Without such trustworthy 

entities, the P2P users have to hide their identities and behaviors by themselves. Hence, the requirement for anonymity has become 

increasingly critical for both content requesters and providers. A number of methods like crowds, P5 have been proposed to provide 

anonymity. Most, if not all, of them achieve anonymous message delivery. Those approaches, also known as path-based approaches, 

require users to setup anonymous paths before transmission. Path based protocols provide an anonymous path that has to be 

preconstructed, which requires the initiator to collect a large number of IP addresses and public keys. When a chosen peer leaves, they 

have to again reconstruct the path. 

 

  Rumor Riding (RR) is a non-path-based protocol for providing secure transmission of data with anonymity in P2P systems.  In RR, 

anonymous paths are automatically constructed .RR uses symmetric key encryption instead of asymmetric which causes high cost. RR 

uses a random walks mechanism. RR gives key rumors and cipher rumors and expects that they meet in some random peer. RR 

provides an efficient anonymity. It reduces the traffic overhead and processing. RR uses probability flooding instead of blind flooding.  

Efficient transactions, maintaining paths are significantly low, no need to collect large number of addresses and public keys. 

 

   In RR, we first let an initiator encrypt the query message with a symmetric key, and then send the key and the cipher text to different 

neighbors. The key and the cipher texts take random walks separately in the system, where each walk is a rumor. The key rumor and a 

cipher rumor meet at some peer, the peer is able to recover the original query message and act as an agent to issue the query for the 

initiator. We call the agent peer as a sower. The same idea is also employed during the query response, confirm, and file delivery 

process..  

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

    Onion Routing is an infrastructure for private communication over a public network. It provides anonymous connections that are 

strongly resistant to hackers.  Onion Routing's anonymous connections are bidirectional and near real-time, and can be used for both 

connection-based and connectionless traffic. It is a path based approach i.e. it specifies properties of the connection at each point along 

the route, which requires the initiator to collect a large number of IP addresses and public keys. It uses layered public key 

cryptography, which have cryptographic overhead for the initiator, the responder, and the middle nodes. 

 

  Tor is the second generation Onion Router, supporting the anonymous transport of TCP streams over the Internet. Tor addresses 

limitations in the original design by adding perfect forward secrecy, congestion control, directory servers, integrity checking, 

configurable exit policies, and a practical design for location-hidden services. In the original Onion Routing design, a single hostile 

node could record traffic and later compromise successive nodes in the circuit and force them to decrypt it while Tor uses an 

incremental path-building design, where the initiator negotiates session keys with each successive hop in the circuit. Tor supports most 

TCP based programs without modification. Decentralized congestion control of Tor uses end-to-end acknowledgements to maintain 

anonymity while allowing nodes at the edges of the network to detect congestion or flooding and send less data until the congestion 

subsides. But Tor is not secure against end-to-end attacks. Tor is path-based approach which requires large number of IP addresses 

and public keys and it is based on asymmetric cryptography. 

 

I 
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  Gnutella builds, at the application level, a virtual network with its own routing mechanisms.  The topologies of this virtual network 

and the routing mechanisms used have a significant influence on application properties such as performance, reliability and scalability. 

 

  To know the effectiveness of random walks for construction of unstructured peer-to-peer (P2P) networks we have identified two 

cases where the use of random walks for searching achieves better results than flooding: a) when the overlay topology is clustered, and 

b) when a client re-issues the same query while its horizon does not change much Stochastic processes indicating that samples taken 

from consecutive steps of a random walk can achieve statistical properties similar to independent sampling. In this power of sampling 

can be shown by using random walks in peer to peer to systems. Sampling is a process used in stastical analysis in which 

predetermined number of observations will be taken from a larger population. 

 

   In crowds, web servers are unable to know the orginator of the request from member who is forwarding the reauest on behalf of the 

another. Crowds makes no effort to defend against denial-of-attacks by rogue crowd members. Crowds have no responder anonymity 

by default. Symmetric decryption at every hop provides weaker anonymity. Pathing must be persistent for duration of file transfer. 

Lack of source-routing provides weaker anonymity. 

 

  Peer-To-Peer networks, such as Napster and Gnutella have become essential media for information dissemination and sharing over 

the Internet. The popularity of peer-to-peer multimedia file sharing applications such as Gnutella and Napster has created a flurry of 

recent research activity into peer-to-peer architectures. Napster and Gnutella facilitate the location and exchange of files among a large 

group of independent users connected through the Internet. In Napster and Gnutella files are stored on the computers of the individual 

peers, and exchanged through a direct connection between the downloading and uploading peers, over an HTTP-style protocol. All 

peers in this system are symmetric: they all have the ability to function both as a client and a server. In Napster and Gnutella there is a 

significant amount of heterogeneity in both Gnutella and Napster; bandwidth, latency, availability, and the degree of sharing vary 

between three and five orders of magnitude across the peers in the system. This implies that any similar peer-to-peer system must be 

very careful about delegating responsibilities across peers. Second, peers tend to deliberately misreport information if there is an 

incentive to do so. 

 

  The use of peer-to-peer (P2P) applications is growing dramatically, particularly for sharing large video/audio files and software. In 

this paper, we analyze P2P traffic by measuring flow level information collected at multiple border routers across a large ISP network, 

and report our investigation of three popular P2P systems—Fast Track, Gnutella, and Direct-Connect. We characterize the P2P traffic 

observed at a single ISP and its impact on the underlying network. We observe much skewed distribution in the traffic across the 

network at different levels of spatial aggregation (IP, prefix, AS). All three P2P systems exhibit significant dynamics at short time 

scale and particularly at the IP address level. 

 

  P5 (Peer-to-Peer Personal Privacy Protocol) is a protocol for anonymous communication over the Internet.P5 allows secure 

anonymous connections between a hierarchy of progressively smaller broadcast groups, and allows individual users to trade off 

anonymity for communication efficiency. P5 is designed to be implemented over the current Internet protocols, and does not require 

any special infrastructure support. A novel feature of P5 is that it allows individual participants to trade-off degree of anonymity for 

communication efficiency, and hence can be used to scalable implement large anonymous groups. Only one sender-receiver pair may 

simultaneously communicate in this system. P5 is based upon public-key cryptography. 

 

  There are several protocols to achieve mutual communication anonymity between an information requester and a provider in a P2P 

information-sharing environment, such that neither the requester nor the provider can identify each other, and no other peers can 

identify the two communicating parties with certainty. First, utilizing trusted third parties and aiming at both reliability and low-cost, 

there are group of mutual anonymity protocols. 

 

  Peer-to-peer and other decentralized, distributed systems are known to be particularly vulnerable to sybil attacks. In a sybil attack, a 

malicious user obtains multiple fake identities and pretends to be multiple, distinct nodes in the system. Sybil Guard is a protocol for 

limiting the corruptive influences of sybil attacks. Malicious users can create many identities but few trust relationships. Sybil Guard 

exploits this property to bound the number of identities a malicious user can create.  

 

  There have been a number of protocols proposed for anonymous network communication. We prove that when a particular initiator 

continues communication with a particular responder across path reformations, existing protocols are subject to the attack. The results 

show that fully connected DC-Net is the most resilient to these attacks, but it suffers from scalability issues that keep anonymity group 

sizes small. We also show through simulation that the underlying topography of the DC-Net has affects the resilience of the protocol: 

as the number of neighbors a node has increases both the communications overhead and the strength of the protocol increase. 
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III. WRITE DOWN YOUR STUDIES AND FINDINGS 

    We have done the literature survey of rumor riding with other existing systems. Most of the existing system like Tor, Onion 

Routing is path-based in which the path must be pre-constructed which requires the initiator to collect a large number of IP addresses 

and public keys. And when a chosen peer leaves whole path fails. Such a failure is difficult to known by user. In the existing system 

the initiator have to perform asymmetric key based cryptographic encryptions. Rumor riding is a non-path-based anonymous protocol. 

In RR anonymous path are automatically constructed In RR, an initiator encrypt the query message with a symmetric key, and then 

send the key and the cipher text to different neighbors. The key and the cipher texts take random walks separately in the system, where 

each walk is called a rumor. Once a key rumor and a cipher rumor meet at some peer, the peer is able to recover the original query 

message and act as an agent to issue the query for the initiator. The agent peer is known as sower . The similar idea is also employed 

during the query response, query confirm, and file delivery processes. RR employs a symmetric cryptographic algorithm to achieve 

anonymity, which significantly reduces the cryptographic overhead for the initiator, the responder, and the middle nodes. The  

initiating peers have no requirement on extra information for constructing paths, the risk of information leakage, caused by links that 

are used for peers to request the IP addresses of anonymous proxies, is eliminated. The comparison table is given below. 

 

 

Rumor Riding Non-path based 

 

It uses symmetric 

cryptographic method  

 

Low costs  

 

Low traffic 

overhead 

compared to 

existing systems 

Onion Routing Path based 

 

It uses asymmetric 

cryptographic method  

 

High costs  

 

High traffic 

overhead 

Tor Path based 

 

It uses asymmetric 

cryptographic method  

 

High costs  

 

High traffic 

overhead 

Crowds Path based 

 

It uses asymmetric 

cryptographic method  

Lower than Onion  

 

routing 

High traffic 

overhead 

P5 Path based 

 

It uses asymmetric 

cryptographic method  

 

High cost High traffic 

overhead 

Sybil Guard Path based 

 

It uses symmetric 

cryptographic method  

 

-------------- High traffic 

overhead 

 

Table1. Comparison Table 

 

 

 

 

Rumor Riding Efficient transaction 

 

 

No risk of information 

leakage 

High degree of anonymity 

Onion Routing 

 

Delay transaction Risk of information 

leakage 

Low degree of anonymity 

Tor 

 

Delay transaction Risk of information 

leakage 

Low degree of anonymity 

Crowds 

 

Delay transaction Risk of information Low degree of anonymity 
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leakage 

P5 

 

Delay transaction Risk of information 

leakage 

High degree of anonymity 

Sybil Guard 

 

Efficient transaction Less risk of information 

leakage 

High degree of anonymity 

 

Table1. Comparison Table 

 

IV. CONCLUSION 

Rumor Riding is an lightweight and non-path-based mutual anonymity protocol for P2P systems, Rumor Riding (RR). Using a 

random walk concept, RR gives key rumors and cipher rumors separately, and expects that they meet in some random peers. Sower is 

a peer where key rumor and cipher rumor meet and decryption can be done and send to responder. Rumor Riding (RR) provides a high 

degree of anonymity and outperforms existing approaches in terms of reducing the traffic overhead and processing latency. It 

eliminates to collect large number of IP addresses when sending a data. 
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      Abstract- The purpose of the present investigation was to see the effect of marital adjustment of males and females in middle age. 

The sample consisted of 124 respondents, out of which 62 were males and 62 females (mean age= 50 to 65), who were financially 

independent from their offspring. To measure adjustment we used Shamshad-Jasbir Old-age Adjustment Inventory (SJOAI) created by 

Dr. Shamshad Hussain and Dr. Jasbir Kaur. The inventory measures problems of marital adjustment faced by middle age. The data 

were analyzed using descriptive statistics, t-test analysis. There were found significant differences between two genders (male and 

female) in the marital adjustment. The result of the study revealed that there is a significant impact on males’ as well as females’ 

adjustment level. 

 

    Index Terms- Marital adjustment, middle age, Shamshad-Jasbir Old-age Adjustment Inventory (SJOAI), middle aged couples 

 

I. INTRODUCTION 

iddle age is characterized by competence, maturity, responsibility and stability. Middle age is a phase of transition when life 

patterns are revised in several ways to adapt to the new lifestyle. People at this stage want to enjoy the success of job, 

satisfaction derived from the family and social life as well as look forward to the success of their children, aging parents,  the use of 

leisure time and plans for old age. Middle age is also considered as the time of transference of authority, freedom and decision taking 

power to younger generation. This is the phase when people face entirely new set of challenges, expectation and liabilities and make 

several compromises. There may be many other aspects of life where one has to adapt to the changes like parenthood crises, coping 

with the untimely death of the spouse, etc. The occurrences of physical changes lead to changes in behavior also. 

People have made consistent choices in certain directions and they often don't feel much freedom to significantly change their lives. 

Life crises often make the decision for them about change. People who feel cynical, disappointed, and angry about their lives tend to 

feel less optimistic, in this age. By this time the marriage has endured many shifts: from the more romantic, idealistic, and/or sexual 

emphasis, through the more prosaic, child-rearing, team-mate era. These previous sequences might have culminated in a relationship 

that is seasoned, stable and more satisfactory or more conflictual, tenuous and alienated than at any other time. In the absence of 

children, the conjugal bond, whatever its nature, will gain prominence. 

There are challenges which should be met and coped with successfully. At this age it is good to look at the world with new 

prospective and changed interests. Some may find this adjustment stage really difficult and hard to cope with. Apart from these 

challenges there are also significant benefits for the relationship in the middle years of marriage. Most of today’s mid-adults enjoy 

relatively good health, children becoming less dependent on them and stabilized finances. This can be an opportunity for couples to 

pursue their own interests and to spend more time together.  

II. CHALLENGES & LIFE SATISFACTION IN MIDDLE AGE 

There are challenges which should be met and coped with successfully. At this age it is good to look at the world with new 

prospective and changed interests. Some may find this adjustment stage really difficult and hard to cope with. Apart from these 

challenges there are also significant benefits for the relationship in the middle years of marriage. Most of today’s mid-adults enjoy 

relatively good health, children becoming less dependent on them and stabilized finances. This can be an opportunity for couples to 

pursue their own interests and to spend more time together.  

As far as middle age is concerned following parameters can be taken into account to explain the life satisfaction: 

A.  Mental 

A close marital relationship can be viewed as a significant interpersonal resource across the adult life span, representing potentially 

the most intimate type of emotional support throughout the adulthood years. Conjugal support is a multidimensional construct 

consisting of three factors: instrumental support, emotional support and confiding (Anderson TB & McCulloch B. J. 1993). Physical 

health of mid-adult couples is related with their nature of marital relationship (Bookwala J. 2005) over and above marital status.  

B.  Job 

Work in mid-life is characterized by two paradoxes: one the work satisfaction is at its peak in these years and secondly the quality of 

work performance remains high, despite declines in some cognitive or physical skills. Patterns of work and work satisfaction do vary 

between men and women in middle adulthood. Men are more likely to improve their level of satisfaction in situations where change is 

possible. Women tend to withdraw and to engage in collective complaining with female co-workers. Still, women are better able to 

balance their dissatisfaction with areas of contentment.  

M 
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C.  Social 

In the process of socialization, adults prepare for a transition in role; this involves identifying the new norms and expectations that 

will be associated with the new social role once the transition is made. They have a concern for laws, traditions, and cultural values 

and offer a balance against too rapid cultural change.  

D.  Marital 

It is likely that middle-aged partners' identification of successful problem-solving strategies contribute to the sense that they have 

control over their relationship. Skilled diplomacy (an approach to solving problems that involves confrontation of the spouse about an 

issue, followed by a period during which the confronting spouse works to restore harmony) is practiced more often by wives than by 

husbands, but it appears to be an effective skill for marital problem-solving no matter which spouse uses it.  

E.  Family 

When looking at family relationships from the perspective of middle age, it should be looked in both directions: down the 

generational chain to relationships with grown children and up the chain to relationships with aging parents. The family role at this 

stage involves not only maximum amounts of assistance given in both directions in the generational chain, but also the maximum 

responsibility for maintaining affection bonds, what is sometimes called the mid-life “squeeze,” or the “sandwich generation”. 

 
It is likely that middle-aged partners' identification of successful problem-solving strategies contribute to the sense that they have 

control over their relationship. Skilled diplomacy (an approach to solving problems that involves confrontation of the spouse about an 

issue, followed by a period during which the confronting spouse works to restore harmony) is practiced more often by wives than by 

husbands, but it appears to be an effective skill for marital problem-solving no matter which spouse uses it.  

The first important adjustment around family relationship elderly people must make, is establishing good relationship with their 

spouse. With the role change from worker to retiree most people have opportunity to spend more time at home than they ever had 

before. If their relationships with their spouse are good, this will contribute to the happiness of both. If however, their relationships are 

strained, friction is increased by constant contacts. 

As is true of other times in the life-span, happiness in old age too depends upon fulfillment of the three ‘A’s of happiness-

acceptance, affection and achievement. If all the three ‘A’s are being received in the companionship of spouse, then it may lead to the 

happiness and life satisfaction of adults couples.  

Human beings constantly have to adjust to various roles, environmental demands and pressures. Throughout the course of life, 

human beings strive for well-being and happiness in various spheres of life - personal, social, economic, marital and work. Marital 

maladjustments are the consequences of dissatisfaction, especially in middle aged couples who are becoming more inclined towards 

extra-marital relationships and divorce. So, researcher was interested to know about the factors influencing the marital adjustment 

during middle age as well as the mental health of couples and also to explore how they react in frustrated situations. 

III. MARITAL ADJUSTMENT 

Marital adjustment is a life longs process; although in the early days of marriage one has to give serious consideration. This 

understanding of individual trait of the spouse is an ongoing process in marriage; because even if two people know each other before 

or at the time of marriage, there is a possibility that people change during the life cycle. Marital adjustment, therefore, calls for 

maturity that accepts and understands growth and development in the spouse. If this growth is not experienced and realized fully, 

death in marital relationship is inevitable. Sinhaand Mukerjee (1990) defines marital adjustment as, "the state in which there is an 

overall feeling between husband and wife, of happiness and satisfaction with their marriage and with each other." It, therefore, calls 

experiencing satisfactory relationship between spouses characterized by mutual concern, care, understanding and acceptance. Sexual 

compatibility and mutual enjoyment is an important factor contributing to the success of most marital relationship, job of spouse, 

shape families in a variety of ways. Two major aspects of work directly affect family life: (1) the level of economic rewards associated 

with work and (2) the conditions associated with performing a job. 

No matter how satisfactory and inevitable marriage is some conflict theorists assert that marital relationships reflect and reinforce 

gender inequalities (Degler, 1980). Examples that support such an assertion are: (1) until the past few years, a husband could rape his 

wife and not be charged; (2) in traditional marriage vows the bride is given away to the groom; and (3) the woman has traditionally 

taken the surname of the husband after marriage. Conflict theory helps to explain the extent of violence in families, where care and 

cooperation are supposed to exist something not easily explained by functionalist theory. Good communication skills do not prevent 

conflict. Actually a conflict, followed by a confrontation, can produce positive results. 
Fujihara (1998) did a study on 153 married couples which showed that marital adjustment was significantly correlated with 

subcategories of social adjustment (1) household adjustment (except the spouse), (2) external family adjustment, (3) work adjustment, 

(4) social leisure adjustment and (5) general adjustment. Thus, marital adjustment may be a part of social adjustment for women, but 

the two may be discrete for men. A study, made on 1,609 couples from the Russian Army, found that marital dissatisfaction from 

husband will cross over to the wife directly, whereas the indirect crossover, when a stressor, such as economic hardship or a negative 

life event increases the strain of a partner, is mediated the impact of the wife's social undermining behaviour on her husband 

(Westman, Vinokur, Hamilton & Roziner, 2004). 
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Vohs, Catanese, and Baumeister (2004) ended that, consistent with the traditional sexual script, research has consistently shown that 

men have a stronger sexual motivation than do women. Further, Sprecher (2002) found that relationship satisfaction (but not sexual 

satisfaction) negatively predicted the likelihood of relationship breakup for women but not for men. In contrast, sexual satisfaction 

(but no relationship satisfaction) negatively predicted the likelihood of relationship dissolution for men but not for women. Thus, 

perhaps for men decreased sexual satisfaction leads to decreased relationship satisfaction, whereas for women, the reverse is true. 

Levenson, Robert W. et al. (1993) in a study based on 156 American couples in long-term marriages differed in age (40–50 or 60–

70 years) and marital satisfaction (satisfied or dissatisfied), found that marital interaction in older couples was associated with more 

affective positivity and lower physiological arousal (even when controlling for affective differences) than in middle-age couples. In 

terms of the relation between physiological arousal and affective experience, husbands reported feeling more negative the more they 

were physiologically aroused; for wives, affect and arousal were not correlated. 

Carstensen, Laura et al. (1995) in a study on 1056 couples differing in age and marital satisfaction concluded that emotional 

behaviors expressed by couples differed as a function of age, gender and marital satisfaction. In older couples, the resolution of 

conflict was less emotionally negative and more affectionate than in middle-aged marriages. Differences between husbands and wives 

and between happy and unhappy marriages were also found. Wives were more affectively negative than husbands, whereas husbands 

were more defensive than wives, and unhappy marriages involved greater exchange of negative affect than happy marriages. 

Pasupathi, Monisha et al. (1999) observed 79 younger and older, happily and unhappily married couples, discussing conflicts. They 

coded listening behaviors indicative of attention and comprehension (responsiveness) as well as those expressing emotions. It was 

expected that older married couples would display lower frequencies of responsive listening behaviors than middle-aged couples. 

Results provide conditional support for this hypothesis. 

Green (2000) studied 13,000 households, including an oversample of minority households. Results revealed that long-term couples 

engaged in less conflict, utilized different conflict resolution strategies, were more satisfied with their marriages and perceived 

alternatives to their relationships as less favorable than younger couples. In addition, when husbands’ and wives’ scores on the above 

measures were compared, long term couples exhibited fewer differences than younger couples. 

Isaac and Shah (2004) in a study based on 20 distressed and 20 non-distressed couples from a marital and family therapy center in 

the city of Bangalore, India, revealed that: (a) the group as a whole showed greater femininity than masculinity; (b) more non-

distressed individuals show high androgyny; (c) androgynous dyads show better marital adjustment; and (d) qualitative analysis 

suggests a trend for couples to move towards more gender-neutral constructions of marriage, indicating a link between androgyny and 

marital adjustment and type of match between dyads. 

Myers and Madathil (2005) administered Marital satisfaction and wellness questionnaire on forty-five individuals (22 couples and 1 

widowed person) living in arranged marriages in India. The data were compared with existing data on individuals in the United States 

living in marriages of choice. Differences were found in importance of marital characteristics, but no differences in satisfaction were 

found. Differences were also found in 9 of 19 wellness scales between the two groups. 

Fielder and Robinson Kurpius (2005) investigated the relationship of two contextual variables (the marital relationship and stress) 

with the experience of menopause for 224 married midlife women. Marital quality, marital satisfaction, and stress predicted 

menopausal symptomatology. Women in dissatisfying marriages, characterized by less social support, less depth, and higher conflict, 

reported increased stress and more menopausal symptoms than did women in satisfying marriages. Sexual satisfaction was positively 

related to marital satisfaction. No differences were found due to menopausal stage. 

Yeh, Lorenz et al. (2006) based their study on 283 married American couples, to examine the causal sequences among three 

constructs for husbands and wives separately. Results of cross-11 lagged models, for both husbands and wives, provided support for 

the causal sequences that proceed from sexual satisfaction to marital quality, from sexual satisfaction to marital instability, and from 

marital quality to marital instability. Initially higher levels of sexual satisfaction resulted in an increase in marital quality, which in 

turn led to a decrease in marital instability over time. Effects of sexual satisfaction on marital instability appear to have been mediated 

through marital quality. 

Laumann, Paik et al. (2006) conducted survey of 27,500 men and women aged 40 to 80 years in 29 countries. The cross-national 

variation of four aspects of sexual well-being (the emotional and physical satisfaction of sexual relationships, satisfaction with sexual 

health or function, and the importance of sex in one’s life) was explored using cluster analysis, and relationships among sexual well-

being, general happiness, and various correlates were examined using ordinary least squares regression and ordered logistic 

regression. Results from the cluster analysis identified three clusters: a gender-equal regime and two male-centered regimes. Despite 

this cultural variation, the predictors of subjective sexual well-being were found to be largely consistent across world regions. 

Alder (2010) conducted study to determine whether there is a relationship between marital satisfaction and the independent 

variables of age, education level, and courtship length. Respondents (N = 60) were required to complete surveys online regarding their 

experiences in their marriages. Results indicated that there was not a statistically significant relationship between marital satisfaction, 

age, education level, and courtship length. However, there was a negative correlation between post-engagement courtship and dyadic 

adjustment, indicating that, as length of engagement increases, marital adjustment decreases. 

Humbad, Donnellan et al. (2010) evaluated the associations between externalizing psychopathology and marital adjustment in a 

combined sample of 1,805 married couples in USA. Results indicated that more externalizing psychopathology, greater negative 

emotionality, and lower communal positive emotionality were associated with reduced marital adjustment in both individuals and their 

spouses. Low constraint was associated with reduced marital adjustment for individuals but not for their spouses. Multivariate 
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analyses indicated externalizing psychopathology continued to predict marital adjustment even when accounting for overlap with 

personality.  

IV. METHODOLOGY 

Objectives 

Objective of this study is to study the effect of adjustment in middle aged adjustment. Significant differences were found between 

two genders (male and female) in the areas of health, home, social, marital, emotional and financial adjustment. There is a significant 

impact of these areas on males’ as well as females’ adjustment level. 

Delimitations 

1. Subject is collect from Banastali University campus, this research is area specific. 
2. The research is focused upon low income group population, which includes mess workers, watchman, shopkeeper, mechanic, 

library workers, horse barn workers and gardeners. 

Sample 

The sample consisted of randomly selected 124 respondents, (62 males and 62 females mean age range= 50 to 65) which are mess 

workers, watchman, shopkeeper, mechanic, library workers, horse barn workers and gardeners; who are financially independent from 

their offspring. Subjects from only low socio-economic status were selected. Individuals in this sample were only married couples. 

Measures 

This study uses old age adjustment inventory, developed by Shamshad Hussain and Jashbir Kaur. This inventory was developed for 

male and female ranging between 50 to 65 years of age belonging to different professions. This 125 items inventory measures the 

adjustment of old aged people into six areas- health, home, social, marital, emotional and financial. Percentile norms are available sex 

wise and professional status wise. 

Reliability of the Test 

The obtained indices of different type of sampling schemes are as follows: 

Item Analysis         Reliability               Validity           Norm Construction  

N=375                     N=100                    N=100             N=100 

V. RESULTS 

Table-1: 

Mean-Values are Showing effect of marital adjustment in middle-aged adults (N=124) 

 

 Gender Mean SD Significance 

Heath Males 19.48387097 3.857043527 
0.001*** 

Females 16.80645161 3.937373301 

Home Males 17.64516129 2.225756635 
0.289* 

Females 18.06451613 2.156735296 

Social Males 15.32258065 1.817710626 
0.253* 

Females 14.93548387 1.932220058 

Marital Males 11.93548387 2.455311858 
0.001*** 

Females 9.258064516 4.427690379 

Emotional Males 13.87096774 3.091415247 
0.001*** 

Females 11.87096774 3.471116752 

Financial Males 6.709677419 2.160654855 
0.085* 

Females 6.064516129 1.965864159 

Total Males 84.87096774 10.19077672 
0.001*** 

Females 77.0001 13.51623189 

(n=100) health, home, social, marital, emotional and financial 

***Highly Significant at 0.001level 
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* Significant 

The table depicts that significant relation of home, social and financial parameters were found in marital adjustment of males and 

females in middle aged. Whereas health, marital and emotional parameters have highly significant relation on marital adjustment in 

middle aged. As the mean value of health adjustment in men (19.48), and in female (16.80), mean value of marital adjustment in men 

(11.93) and in female (9.25) and the mean value of emotional adjustment in men (13.87) and in female (11.87) which is higher 

significant value the indicating that males make high level of adjustment than females.  

The mean marital adjustment scores of these two genders were then compared. The Table-1 reveals that there is a significant 

difference between male and female i.e. high level of marital adjustment in males (Mean value = 11.93 and S.D. = 2.45) and low level 

of marital adjustment in females (Mean value = 9.25, S.D. =4.42) in comparison to high companionship of spouse group. 

The result of the present study shows the significant at 0.001level. The investigator therefore concludes that there is a positive 

significant effect of marital adjustment between males and females. 

For other dimensions of marital adjustment, only in financial    adjustment no difference have been found which is indicating that 

both the spouses are enjoying equality and equity roles, participate and cooperate in all kinds of responsibilities leading to good 

marital adjustment. Through above mentioned result it can be concluded that companionship of spouse is an important support that 

creates joy and a sense of belonging through shared time together and expression of love and affection. It also provides assistance such 

as financial support or help with chores, through all life’s changes. The cause of more life satisfaction for older couples may be that 

there are many opportunities to enjoy their lives together and to grow closer. In addition, spouses provide extraordinary 

companionship and support when health and mobility decline and partner needs assistance. 

VI. DISCUSSION AND CONCLUSION 

Working females have to play dual roles as they are employed outside house. They shoulder more responsibilities than males, adjust 

their time and energy for children, spouse, and household activities, religious and social activities. They seek contentment and 

recreation out of all these activities performed and makes adjustment accordingly. This can be supported by Powers, Myers and Tingle 

(2004) studied 83 individuals (42 couples) living in medical marriage. Results revealed that resident spouses scored higher than the 

general married population on wellness, mattering, and satisfaction with shared marriage values and scored lower on work satisfaction 

and realistic beliefs. Barling (1986) in a study on "inter role conflict and marital functioning" found that conflict regarding work and 

family roles was associated with lower levels of marital adjustment among dual earner couples. 

In contrast, males are more mentally healthy than females. A balance of psychic forces in the males shows sound mental health. 

Ability to understand and to share other people's emotions, the ability to concentrate at work and interest in several activities in middle 

aged males results in good adjustment with spouse and with the family members. They always have an inner feeling to spend quality 

time with their spouse, take care of and satisfy sexual needs of the partner. They have concern and feel responsible for needs of the 

family members and for smooth functioning of the family, they are able to make equal role distribution among the family members. 

They try to maintain balance between family and society. During middle age the males have less family responsibilities (as the 

children are grown up or settled down) and would also desire to spend some time for social work or welfare activities. It leads to their 

overall life satisfaction.  

Hill (2005) conducted a study on 1,314 individuals and found that work to family facilitation was positively related to job 

satisfaction and life satisfaction, and negatively related to individual stress. Family to work facilitation was positively related to 

marital satisfaction, family satisfaction and life satisfaction, and negatively related to organizational commitment. Working fathers 

reported long work hours (49 hours / week), major involvement in household responsibilities (46 hours / week), and a work culture 

less supportive of their family life than working mothers reported. However, working fathers reported less individual stress, and 

greater family satisfaction, and life satisfaction than working mothers. 

Principal Implications of the Study 

This study has very deep social implications to strength the marital bonds between the working couples. This can help / suggest  

1. The middle aged couples to develop patience and tolerance and understanding for each other.  

2. The importance of recreation, role distribution for smooth functioning marriage life.  

3. Working couples to owe respect and equality rights to each other regarding financial and family matters with special reference to 

females. 

Suggestions 

1. This study was conducted to see the middle age crisis in adulthood regarding effect of marital adjustment. Further 
investigation may be undertaken to find out other factors affecting marital adjustment in middle adulthood.  

2. Sample of present investigation was drawn only from Banasthali University, Rajasthan State of India.  
3. Further revitalization programs could be undertaken for the identified martially maladjusted couples.  
4. Similar research study can be undertaken on a sample belonging to different communities and cultures like Hindu, Muslim 

etc.  
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Abstract- This paper is based on Digital signal processing. 

Controlling through human speech is one of the fascinating 

application of Digital Signal Processing (DSP) and Automation 

systems. The speech recognition can be defined as a technique of 

determining what is being spoken by a particular speaker. Speech 

recognition is one of the commonplace applications of the speech 

processing technology. The term automation refer to do the thing 

without hands-on human interaction. The proposed project is 

based on the speech recognition and it’s application in control 

mechanism. This project involves the establishment of speech 

recognition system. After speech recognition, particular code 

related to spoken word is generated. Then this code is sent to 

microcontroller via wireless transceiver. Then microcontroller  

takes the necessary action according to the command signal. The 

wireless communication is provided via RS-232. The RS-232 

cable provides data in the form of  RS-232 level and 

Microcontroller is able to recognize the TTL level, so the data is 

converted to TTL level using MAX-232 IC. 

 

Index Terms- DSP,DTW,KNN,MFCC, microcontroller , Zero-

crossing,  etc. 

 

I. INTRODUCTION 

he system consist of microphone though which input in the 

form of speech signal is  applied. The data acquisition 

system of the speech processor acquires the output from the 

microphone and then it will detect the exact word spoken. 

Speech processor is matlab based. Speech signal is saved as 

‘.wav’ file because it is uniqcly decipherable to matlab. Matlab 

7.9 is used to develop a speech recognition system.  The 

command signal from the speech processor  is generated 

accordingly which is  then send to microcontroller via wireless 

transceiver. Microcontroller is used for controlling the ROBOT. 

Microcontroller takes necessary action according to the 

command signal.  The generalized block diagram of system is as 

follow 

 

 
     

                              Fig. 1 System plan                

  

 

II. SPEECH RECOGNITION SYSTEM 

A. Classification Of Speech Recognition System 

        The goal of speech recognition is for a machine to be able to 

"hear, “understand," and "act upon" spoken information. This 

goal for now remains in the distant future. However, new 

advances in the field of speech recognition have shown 

considerable progress towards that goal. Modem speech 

recognition systems typically can be classified in three ways:  

 

 
Fig 2. Classification of speech recognition system 

 

1) Speaker dependent system or speaker independent system: 

2) Isolated words or continuous speech: 

3) Small or large vocabulary: 

 

B. Stages of Speech Recognition 

1) Training stage 

        Training stage involves “teaching” the system by building 

it’s dictionary, an acoustic model for each word that the system 

needs to recognize. 

2) Testing stage 

        In testing stage, we will use acoustic models of these words 

to recognize isolated words using classification algorithm. 

 
Fig 3.   Development Work Flow 

 

 

III. SPEECH ACQUISITION 

        In training stage speech is acquire from microphone to 

create dictionary or words with repeated utterance of each words. 

T  
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GUI is created to acquire a speech. This GUI is created using 

matlab and data acquisition toolbox while in testing stage speech 

will be  needed to acquire continuously and buffer speech 

samples and at the same time, it is needed to process speech 

signal frame by frame, or in continuous group of samples. 

 

IV. SPEECH ANALYSIS 

A. Procedure and Algorithm for Speech Analysis 

        In training stage, MFCC algorithm, zero-crossing and 

energy based speech recognition algorithms are used to analyze 

the speech while in testing stage, zero-crossing and energy based 

speech recognition, MFCC algorithm, DTW algorithm and KNN 

algorithm are used for speech analysis. 

 

B. Procedure in Training Stage 

1)Perform speech endpoint trimming using Zero crossing and 

energy based speech Recognition algorithm. 

2)Compute test feature vector using MFCC algorithm. 

3)Save the result in working directory. 

 

C. Procedure in Testing Stage 

1) DC offset elimination. 

2) Apply spectral subtraction. 

3) Perform speech endpoint trimming using zero crossing and    

energy based  speech recognition algorithm. 

 4) Compute test feature vector using MFCC algorithm. 

 5) Remove convolutional noise. 

 6) Calculate DTW score using DTW algorithm. 

 7) Apply KNN algorithm. 

 

D.  Zero-crossing rate 
        Zero crossing occurs if successive samples have different 

algebraic signs. The rate at which zero-crossings occur is used to    

measure the  frequency content of a signal.High frequency 

implies high zero crossing rates and low frequency imply low 

zero crossing rates.If the zero crossing rate is high, the speech 

signal is unvoiced, while if it is low the speech signal is voiced. 

 

E. Energy Content Measure 
        It provides a basis for distinguishing voiced speech 

segments from unvoiced speech segments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     Speech 

 

 

 
Fig 4.  Flow Chart for Speech Endpoint Trimming 

 

        During the silence region of the word  a zero crossing 

threshold, IZCT, is chosen as the minimum of a fixed threshold 

and the sum of the mean zero crossing rate during silence, IZC, 

plus twice the standard deviation of the zero crossing rate during 

silence, i.e., 

 
        The energy function for the entire interval E (n) is then 

computed. The peak energy, IMX, and the silence energy, IMN, 

are used to set two thresholds, ITL and ITU, according to the rule 

I1 = 0.03 * {IMX - IMN) 4- IMN 

12 = A* IMN 

ITL = MIN {II,I2) 

ITU =5* ITL 

 

F. Mel-frequency cepstrum coefficients (MFCC) 

        MFCC (Mel Frequency Cepstral Coefficients) is the most 

common technique for feature extraction. MFCC tries to mimic 

the way our ears work by analyzing the speech waves linearly at 

low frequencies and logarithmically at high frequencies. 

        Psychophysical studies have shown that human perception 

of the frequency contents of sounds for speech signals does not 

follow a linear scale.  Thus for each tone with an actual 

frequency, f, measured in Hz,  a subjective pitch is measured on a 

scale called the ‘mel’ scale.  The mel-frequency scale is a linear 

frequency spacing below 1000 Hz and a logarithmic spacing 

above 1000 Hz. Therefore we can use the following approximate 

formula to compute the mels for a given frequency f in Hz: 

 Mel (f) = 1127 In (1+f/700) 

 

        MFCC’s are based on the known variation of the human 

ear’s critical bandwidths with frequency; filters spaced linearly at 

low frequencies and logarithmically at high frequencies have 

been used to capture the phonetically important characteristics of 
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speech.  This is expressed in the mel-frequency scale, which is a 

linear frequency spacing below 1000 Hz and a logarithmic 

spacing above 1000 Hz. 

 

 

 

Fig.5 Block diagram of the MFCC processor 

 

G. Dynamic Time Warp (DTW)  

        In this type of speech recognition technique the test data is 

converted to templates. The recognition process then consists of 

matching the incoming speech with stored templates. The 

template with the lowest distance measure from the input pattern 

is the recognized word. The best match (lowest distance 

measure) is based upon dynamic programming. This is called a 

Dynamic Time Warping (DTW) word recognizer. 

 

In order to understand DTW, two concepts need to be dealt with, 

1) Features: The information in each signal has to be 

represented in some manner.  

2) Distances: some form of metric has be used in order to 

obtain a match path. There are two types:  

                Local: a computational difference between      a feature 

of one signal and a feature of the other.  

 

        Global: the overall computational difference between an 

entire signal and another signal of possibly different length.  

        Since the feature vectors could possibly have multiple 

elements, a means of calculating the local distance is required. 

The distance measure between two feature vectors is calculated 

using the Euclidean distance metric. Therefore the local distance 

between feature vector x of signal 1 and feature vector y of signal 

2 is given 

by,

 
        If D(i,j) is the global distance up to (i,j) and the local 

distance at (i,j) is given by d(i,j)  

 
 

        Given that D(1,1) = d(1,1) (this is the initial condition), we 

have the basis for an efficient recursive algorithm for computing 

D(i,j). The final global distance D (n,N) gives us the overall 

matching score of the template with the input. The input word is 

then recognized as the word corresponding to the template with 

the lowest matching score.  

Where, 

n is i/p speech length. 

N is o/p speech length. 

 

H. K Nearest Neighbor Rule 

        This method consists of assigning to the unlabelled feature 

vector or the label of the training vector that is nearest to it in the 

feature space. In KNN a training set T is used to determine the 

class of a previously unseen sample X. A suitable distance is 

measured in the feature space between the unseen sample and all 

the samples of the training data. This distance is used to 

determine k element in T closest to X. and if most of these k 

nearest neighbours contain similar values, then X gets classified 

accordingly. These classification schemes clearly define 

nonlinear decision boundaries and thus improve the performance. 

 

 
Fig .6  Flow Chart for KNN 

 

V. WIRELESS COMMUNICATION VIA SERIAL PORT 

        A. Serial data is transmitted one bit at a time. Here for serial 

communication RS-232 serial cable is used. 

        B. The transferred bits include the start bit, the data bits, the 

parity bit (if defined), and the stop bits. 

        C. The communication via RS-232 line is asynchronous. 

This means that the transmitted byte must be identified by start 

and stop bits. 

        D. The data can be transferred as either binary data or 

ASCII data. 

        E. The data is then send to the microcontroller via wireless 

transceiver and the microcontroller takes necessary action 

according to the command signal. 

        F. The data bits coming from the RS-232 serial port will be 

in the form RS-232 level. So it will converted to TTL level by 

MAX-232 IC since the transceiver and microcontroller is able to 

recognize the TTL level. 
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VI. TRANSCEIVER 

        A. It is a a combination transmitter/receiver in a single 

package. The term applies to wireless communication devices 

such as cellular telephones, cordless telephone sets, handheld two 

way radio, and mobile two way radio. Occasionally the term is 

used in reference to transmitter/receiver devices in cable or 

optical fiber systems. 

 

        B. Generally transceivers provides following three 

transmission modes 

        1) Simplex mode: In this only one device can send and other 

can only receive. 

         2) Half-duplex mode: Two devices can send and receive 

but not at same time. 

         3) Full-duplex mode: Two devices can transmit and receive 

at same time. 

 

VII. CONTROLLING THROUGH  MICROCONTROLLER 

        A. Microcontroller will be used to control the system I.E 

ROBOT according to the command provided in form of speech 

signal. 

        B. The serial output coming from the receiver will be sent to 

microcontroller. It will accept the serial data, processes it and 

provide the output on one of its port accordingly.  

        C. The baud rate of microcontroller will set according to the 

baud rate of serial data send by computer. 

        D. Here it will be needed to configure the serial port’s 

operation mode and baud rate. 

        E. For serial port configuration, it will be needed to write 

the data from serial port to serial buffer (SBUF), an special 

function register (SFR) dedicated to the serial port. 

        F. The interrupt service routine of microcontroller will 

automatically let the controller know about the reception of the 

serial data so that it will control the system according to the 

command send in the form of speech signal. 

G. For configuring the baud rate compatible to the serial port, the 

timer register microcontrollers will be set according to the 

particular baud rate of the serial port of computer. 

 

VIII.  LIMITATIONS 

        The present design of system has few limitations. Firstly the 

design is computer software based and it will be unable to be 

implemented without computer or laptap. Secondly the present 

system is speaker dependent so it will recognize the speech of 

only one speaker so it will limits its use for different person. 

Thirdly if we increase the no of words then it will require more 

no of commands which will result in higher occupation of hard 

disk of computer or laptop. 

 

IX. FUTURE ENHANCEMENTS 

        Recognized speech can be used to operate the distributed 

control systems without the interaction of the handwork and 

interfacing with spoken word only. Its wireless feature is able to 

make the control system less complicated. As it is speaker 

dependent the it can be used for security purpose. Also with the 

modification in the algorithm of the speech recognition, the 

system can be made speaker independent. This will makes the 

system flexible in its usage as everyone is able to operate the 

system. The implementation of the similar type of algorithm on 

Digital Signal Processor can make the system computer 

independent which can make the system portable and so the 

system can be used for driving cars without the interaction of the 

steering and clutch and gear system. 
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Abstract- In today’s scenario, every Industry is trying to reduce 

the selling prices and weight of their products. Every department 

of the organization is looking forward to cut the costs at every 

stage of the product cycle, right from the purchase of the raw 

material till the product is dispatched in the market. 

Manufacturing of some metals produce certain toxic substances 

and gases like Fugitive Dust, Metal Oxides, Fluoride, Aldehydes, 

and Chlorides. So, use of metals should be reduced by obtaining 

the same or more functionality by using some other materials or 

techniques. In this case study, Value Methodology is applied to 

Mumbai local trains to reduce their cost and weight considerably. 

Also safety of the passengers is increased. As local trains 

passenger’s density in Mumbai is the highest in the world, of the 

order 4500 passengers /9 car rake, in the peak time. Every 

passenger does not get handles to hold. Many passengers hold 

the handles and don’t move in, resulting in fall of passengers 

who lean outside of the running train. Hence, an idea is 

suggested, which says that handles should be removed from the 

train compartments and the rods on which handles are mounted 

should be lowered so that passengers can hold the rod. By 

adapting the handle less arrangement weight got decreased by 

2,304 kg and cost decreased by Rs 3,02,400 (approx.) of a 12 car 

rake. 

 

Index Terms- Value Engg, Cost reduction, Weight reduction, 

Passenger Safety, Material Saving. 

 

I. INTRODUCTION 

he Mumbai Suburban Railway is a suburban rail system 

serving the Mumbai Metropolitan Region. It is operated 

by Indian Railways' two Zonal Western Railways (WR) 

and Central Railways (CR). The system carries more than 7.24 

million commuters daily. It has the highest passenger density of 

any urban railway system in the world. The trains plying on its 

routes are commonly referred to as local trains or simply 

as locals by Mumbaikars. Spread over 465 km, the suburban 

railway operates on 1500 V DC / 25000 V AC power supply 

from overhead catenary lines. The suburban services are run 

by electric multiple units (EMUs). 191 rakes (train sets) of 9-car, 

12-car & 15-car composition are utilized to run 2342 train 

services, carrying 6.94 million passengers per day. If annual 

ridership (2.64 billion) is taken into account, the Suburban rail 

would be the second busiest rapid transit system in the world. 

Due to the geographical spread of the population and location of 

business areas, the rail network is the principal mode of mass 

transport in Mumbai. As Mumbai's population swelled, frequent 

overcrowding has become a serious issue, and numerous safety 

concerns have been raised over the years. A metro system and 

a monorail system are under construction in Mumbai to ease the 

travelling conditions on the suburban network. Due to its 

extensive reach across the Mumbai Metropolitan Region, and its 

intensive use by the local urban population, the Mumbai 

Suburban Railway suffers from some of the most severe 

overcrowding in the world. Over 4,500 passengers are packed 

into a 9-car rake during peak hours, as against the rated carrying 

capacity of 1,700 [1]. This has resulted in what is known as 

Super-Dense Crush Load of 14 to 16 standing passengers per 

square meter of floor space. Trains on the suburban line are on 

average more than 4 minutes apart, contributing to the problem 

of overcrowding. The impending introduction of new higher 

speed rakes may help address the issue. 

On an average, 3,700 people die annually on the Mumbai 

Suburban Rail network. A query filed by Chetan Kothari under 

the Right to Information (RTI) has revealed that over the past 10 

years (2002–2012), more than 36,152 lives have been lost on 

tracks and 36,688 people have been injured [2].This is believed 

to be the highest number of fatalities per year on any urban or 

suburban railway system. Most of the deaths are of passengers 

crossing the tracks on foot, instead of using the footbridges 

provided for going from one platform to another, and are hit by 

passing trains, falling from the running trains. Some passengers 

die when they sit on train roofs to avoid the crowds and are 

electrocuted by the overhead electric wires, or hang from doors 

and window bars. These figures are from past, however the rate 

has declined recently. To reduce the risk of such fatalities, 

automatic doors will be installed on all rakes by 2016 along with 

longer platforms and more frequent trains. 

          According to The Times of UK, Mumbai's local railway 

network was one of the deadliest in the world: a record 17 people 

died every weekday on the city's suburban railway network in 

2008 [3]. 

In order to increase safety of the local train commuters and 

reduce cost of the trains, present case study on railway handles is 

undertaken. It has problems & potentials, which can be well 

understood by the survey conducted on it. This phase is known as 

an Orientation phase in the language of Value engg. All other 

phases or steps involved in the analysis are explained one after 

other in this text. 

 

II. PHASES 

A. ORIENTATION PHASE/ LITERATURE SURVEY:  
         In this phase, experiences of different local train commuters 

are noted.      1. “My first finger skin got cut in the handle and the 

rod junction, when I tried to hold the rod.” Mr. Rakesh Tripathi.  

2. “I don't get chance to get in 9:15 Kalyan- CST local at 

Mumbra because people hold the handles & don’t move in.”  Mr. 

T  
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Usama Ansari. 3. “People irritate me by making noise with the 

handles.” Mr.Shramik Bawkar. “Sometimes handles are missing 

or occupied, my height is 5’4” & I can’t catch the top bamboo, 

hence I end up with catching my colleague’s shoulder” Mr. 

Ansari Furqan. 5. “When compartment is empty handles only 

talk” Mrs.Vani.B. These are the problems encountered by the five 

individuals, which are documented. The present case study is the 

solution to the problems mentioned above.  

Weight of the handle assembly is around 0.8 kg which can be 

reduced in order to decrease its weight & cost without, 

compromising safety of the passengers.  

         In order to start the value analysis, Handle assembly is 

studied for its need and different functions of each components 

of the assembly. Functional matrix of the same is prepared which 

is shown in Table I and for different parts is shown in the Table 

II. In the last column of the two Tables I & II, function type is 

shown i.e. Basic function or Secondary function. Basic function 

is what a product or process must do to work or sell and the 

customer is willing to pay for, followed by secondary functions 

that support that basic function.  

 

VERB NOUN TYPE 

(B/S) 

Support Hand B 

Allow Hand S 

Produce Less noise S 

Prevent Movement ( X 

& Y ) 

S 

Have Strength S 

Table I: Functional Matrix for Handle Assembly 

 

Compon

ent 

Verb Noun Type* 

(B/S) 

Clip Fasten Handle & Rod B 

 Allow Bolt S 

 Embrace 290 deg  

circumference 

S 

Bush Avoid Contact B 

 Distribute Pressure on the 

rod 

S 

 Prevent Rust S 

Nut & 

Bolt 

Fasten Clip & Handle B 

 Have Shear strength S 

 Withstand Repeated loading S 

Restricto

r plate  

Prevent Motion (X-

direction)  

B 

 Allow Screws S 

 Embrace  1/4
th

  

circumference  

S 

Restricto

r plate  

screws  

Fasten Restrictor plate 

&  Rod 

B 

 Penetrate  Rod S 

Handle  Support Hand B 

 Fit Clip  S 

 Allow  Screw S 

Rod  Support Handle B 

 Fit  T – hub  S 

*B- Basic Function   S- Secondary Function 

Table II: Functional Matrix for Various Parts 

 

         Secondary functions can be modified or eliminated to 

reduce product cost.   

         The main Advantages of handle less arrangement are load 

will be uniformly distributed over the rod surface and Weight of 

the each compartment and train will get reduced considerably 

and considerable amount of material will get saved. 

In order to perform the value analysis a team is formed 

comprising five members, specialists from different domains. 

After defining the problem and identifying the scope in the 

orientation phase, now, the next phase is information phase.  

 

B. INFORMATION PHASE  
         In this phase, information regarding the value engineering 

project is gathered by the value engineering team. I.e. the handle 

assembly’s validity is 240 per car & 2880 for a 12 car train, they 

are attached on the rod at an interval of one foot and the cost of 

the handle is Rs105 (Approx.) 

 

C. CREATIVE PHASE 

         Theme of this phase is, “Which are the other alternatives 

for the same functions” of the handle assembly. Many ideas are 

generated and discussed in the brain storming session. 

 

D.BRAIN STORMING SESSION 

         In this session every member of the committee is 

encouraged to generate ideas and weirdest ideas are also 

encouraged. Many ideas are generated and top five ideas are 

listed below 1.Use leather handles which are presently used in 

BEST (Mumbai’s local road transport) buses.  2. Use plastic 

handles (Bakelite) which can be used for publicity purpose also 

3.Use one screw for one restrictor plate. 4. Make the handle 

straight (eliminate curvature) 5. Eliminate handle assembly and 

lower the rod, on which handles are mounted. 

 

         After the Brain storming technique, the Function Cost 

worth analysis matrix is prepared, which is shown below in 

Table III. 

 

 
Table III : Cost Worth Analysis Matrix 

 

         After preparing the Function Cost worth analysis matrix the 

feasibility matrix is prepared which is shown in Table IV below.  
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Table IV : Feasibility Matrix 

P.O.I- Probability of Implementation 

C.T.D- Cost  required To Develop it. 

T.T.I- Total Time Required For   Implementation 

P.C.B- Probability of Cost Benefit 

         From the feasibility matrix the following two ideas are 

finalized -Idea 2 and Idea 5. 

 

E. EVALUATION PHASE  

         In this phase four different parameters are considered for 

evaluating the two proposals (Idea 2 & Idea 5) with the existing 

one. The parameters are a) Rigidity b) Light weight c) 

accessibility d) Appearance. 

 

F. RECOMMENDATION PHASE  

         In this phase the best identified idea is recommended by the 

Value Engg team. Based on the Evaluation matrix team 

suggested that the IDEA 5 is better than the existing and the Idea 

2. The cost benefit analysis for IDEA 5 with the existing one is 

tabulated in the Table V below. 

 

Param

eter 

Wight

ages 

Rigid

ity 

Light 

Weigh

t 

Acces

sibilit

y 

Appear

ance 

Tot

al 

Existin

g 

3 1 4 4 12 

Idea 2 3 4 4 4 15 

Idea 5 

 

5 5 5 5 20 

Five point scale- 5. Excellent 4.Very Good  3. Good  2. Fair  1. 

Poor 

Table V: Evaluation Matrix 

 

Sr. 

No 

Parameters Existing Idea 5 

1 Price 105 0.00 

2 Components  

(no’s) 

9 0.00 

3 Reduction in 

weight 

-- 0.8 kg 

 

Table VI: Cost Benefit Analysis 

 

 

III. CONCLUSION 

         With the handle less arrangement in a local train its weight 

will get reduced by 2,304 kg per rake and 44,0064 kg /191 rakes 

& this much of material got saved, that means no need to 

manufacture this much material. Hence, less pollution. Costs of 

one handle is Rs. 105 (approx.) and for one rake Rs.         3, 

02400/ 12 cars and Rs. 5, 77, 58,400/ 191 rakes. With this 

amount two 12 car trains can be bought. As handles are 

eliminated passengers wouldn’t block the passages and 

passengers falling ratio from the trains will get reduced. There is 

one limitation of this arrangement that rods are generally made of 

stainless steel and are smooth. When passenger holds rods, hands 

may slip. Therefore, checkered plate arrangement can be 

provided on the rod which will give grip to passengers. 
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Abstract- Scheduler is part of MAC Layer that executes fair 

throughput. A good scheduler provides high Quality of Service 

(QoS) and work towards getting better throughput. There are 

varieties of Schedulers based on different factors such as 

fairness, maximum feedback, etc. Priority Scheduler is based on 

the need of the service to be catered. We have designed a priority 

based scheduler on the top of ZF-MUMIMO scheduler. The 

Proposed scheduler is two-level scheduler. We will study the 

performance of designed Priority scheduler for Binary 

Symmetric Channel and M-ary Channel Models, in this paper. 

 

Index Terms- ZF-MUMIMO Scheduler, Frame Error Rate 

(FER), Cell-Specific, UE Specific, Binary symmetric Channel, 

M-ary channel. 

 

I. INTRODUCTION 

s the technology advances we come across several new 

inventions as per the need of Human being. There is also a 

competition to discover the way to satisfy the quench of 

throughput by various Scientists and Researchers. We require the 

throughput at the required level as desired by us but if we badly 

need some of our application to have executed in short span of 

time, we may fail some time. Depending on the need we want 

our work to be done. So we have developed the priority 

scheduler so that our need get catered according to the priority. 

The rest of the paper is organized in to four sections. The 

parameter for the setup of testing the scenario is explained in 

section II. The explanation of Priority scheduler, Binary 

symmetric Channel and M-ary channel Models is made in 

Section III. In section IV, the performance of priority scheduler 

in Binary symmetric Channel and M-ary channel Models is 

presented. The section V presents conclusions.  

 

II. PARAMETERS FOR SCENARIO CONDUCTED 

       In order to carry out the simulation and get results we need 

to setup certain parameters in Simulation tool. These parameters 

are set according to the compatibility of LTE Advanced 

technology. The Parameters are mentioned as below  

 

Channel Model Binary Symmetric Channel 

M-Ary Channel 

NSNR (Normalized Signal-to-

Noise Ratio) 

100-Binary Symmetric 

Channel 

30-M-Ary Channel 

Number of transmitting 

Antennas (nTX)  

4 

User count (nUE) 5 

Simulation Type LTE-A-MUMIMO 

Carrier frequency 2.1e+09 

No of Base stations (nBS) 1 

Bandwidth 1.4e+6 

Subcarrier Spacing 15000 

Cyclic Prefix normal 

Simulation type Parallel 

Pathloss Model Activated 

Sampling Time 5.2083e-07 

OFDMN Symbol 140 

Number of Sub frames 1000 

Scheduled TTIs 132 

HARQ process count 8 

Maximum HARQ 

retransmission 

0 

Base scheduler Priority scheduler based on 

ZF-MUMIMO 

Filtering ’Block Fading’ 

Channel model Type ’flat Rayleigh’ 

Time Correlation ’independent’ 

Interpolation Method ’shift to nearest neighbor’ 

Propagation Condition ’NLOS’ 

Sample Density 2 

Uniform Time Sampling Applied 

Traffic model Data packet traffic + FTP 

traffic + Full Buffer traffic + 

Gaming traffic+ HTTP 

traffic + Video traffic + 

VoIP traffic 

 

III. EXPLANATION ABOUT THE SYSTEM 

 Priority Scheduler:  

       The priority scheduler is a two-level Scheduler. The base 

scheduler is ZF-MUMIMO on which priority factor governs. 

Selecting the packet on the top layer of scheduler based on 

priority factor which in turn depends on:  

 Response Time Expected by Users 

 Delay 

 Buffer length 

       Response Time Expected by Users: The users.’ expected 

response time is the time elapsed between sending a request and 

the reception of the first response by the user. Higher the 

response time expected by the users, lower the Priority factor. 

Delay: The network transmits delay is the time elapsed between 

the emission of the first bit of a data block by the transmitting 

end-system, and its reception by the receiving end-system. 

Higher the delay there is a corresponding increase in Priority 

A 
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factor. The delay consists of Tap delay, HARQ delay and Uplink 

delay altogether.  

 

Delay =Tap delays +HARQ delay + uplink delay; 

Tap delay=Interpolator delay; 

 

       Jitter: In transmission technology, jitter refers to the 

variation of delay generated by the transmission equipment. This 

parameter doesn’t come into picture because this is user specific. 

       Buffer length: Larger Buffer length results in lesser data 

overflow and increase in the throughput. As buffer length 

increases the Priority factor increases. This is because the traffics 

which are non real time have a high buffer length and those who 

are Real time traffic are having very less buffer length. 

 

Priority factor=PF,Response Time Expected by Users=X 

Delay=D,Buffer length=B 

 

PF=B/(X×D); 

Response Time Expected by Users (X) for various traffic models 

is as below: 

Full Buffer Model=20 msec 

VoIP traffic model=50 msec 

HTTP traffic model=400 msec 

Data packet traffic model=150 msec 

Video traffic model=200 msec 

Gaming traffic model=250 mSec 

FTP traffic model=5 Sec. 

 

 
Fig.1 Dimensionless priority factor based on buffer length 

and delay 

 

       The maximum Priority factor generated from whichever 

traffic will be selected for the scheduler under ZF-MUMIMO 

which is base scheduler. This is how we are able to send only 

those traffics which have highest priority at a particular instant 

among all the traffics needed to be sending across. In ZF-

MUMIMO scheduler given a set of users, the scheduler selects 

more than one user and transmits independent data to them 

simultaneously by using zero-forcing beam forming [1]. 

 

       Binary symmetric Channel: These are common 

communication Channels used in Information theory and coding 

Theory. When a transmitter wants to transmit a bit and receiver 

receives it, the bit is assumed to be 0 or 1and also assumed to 

received correctly. But bit 1/0 can also be flipped with a 

small probability also called as crossover probability. This is the 

simplest channel and hence used frequently. A binary symmetric 

channel with crossover probability p denoted by BSCp, is a 

channel with binary input and binary output and probability of 

error p; that is, if S is the transmitted random variable and Y the 

received variable, then the channel is characterized by 

the conditional probabilities 

Pr (R = 0 | S= 0) = 1 − p 

Pr (R = 0 | S = 1) = p 

Pr (R = 1 | S = 0) = p 

Pr (R = 1 | S = 1) = 1 − p 

 

       It is assumed that 0 ≤ p ≤ 1/2. If p > 1/2, then the receiver 

can swap the output (interpret 1 when it sees 0, and vice versa) 

and obtain an equivalent channel with crossover probability 

1 − p ≤ 1/2. 

 

       M-ary Symmetric channel: It is an M-ary input/M-ary output 

channel with transition probabilities P (y|x) that depends on the 

geometry of M-ary signal constellation and the statistics of the 

noise. Because the channel is symmetric the capacity is equal to 

the mutual information of the channel with uniform input 

probabilities Pr(x) =1/M. 

 

IV. PERFORMANCE OF PRIORITY SCHEDULER 

       We will analyze the performance of Priority Scheduler for 

Binary symmetric Channel and M-Ary channel. There are two 

divisions for comparison of each of the parameters i.e. Cell 

Specific and UE specific. Cell specific is more important than 

UE Specific. Under UE Specific we are evaluating the first UE 

parameter out of 5 UEs. 

 

 Throughput Measurement 

       In communication networks, such as VoIP, Ethernet or 

packet radio, throughput is the average rate of successful 

message delivery over a communication channel. This data may 

be delivered over a physical or logical link, or pass through a 

certain network node. The throughput is usually measured in bits 

per second (bit/s or bps), and sometimes in data packets per 

second or data packets per time slot. In our paper we are using 

Kbits/sec. The system throughput is the sum of the data rates that 

are delivered to all terminals in a network.  

 

 
Fig.2 Cell specific throughput coded Binary symmetric 

Channel Model 
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Fig.3 Cell specific throughput coded in M-Ary Channel 

Model 

 

       The Cell specific throughput coded in Binary symmetric 

Channel Model is shown in fig. 2. Comparing it with throughput 

coded in M-ary Channel model from fig.3, we confer that 

throughput coded is slightly greater in M-ary Channel Model.  

 

 
Fig.4 Cell specific throughput uncoded in Binary symmetric 

Channel Model 

 

 
Fig.5 Cell specific throughput uncoded in M-Ary Channel 

Model 

 

       The Cell specific throughput uncoded in Binary symmetric 

Channel Model is shown in fig. 4. Comparing it with throughput 

uncoded in M-ary Channel model from fig. 5, we confer that 

there is no major difference in throughput uncoded between the 

two except few spikes in M-ary Channel Model. 

 

 
Fig.6 UE specific throughput coded in Binary symmetric 

Channel Model 

 

 
Fig.7 UE specific throughput coded in M-Ary Channel Model 

 

       The UE specific throughput coded in Binary symmetric 

Channel Model is shown in fig.6. Comparing it with throughput 

coded in Binary symmetric Channel Model from fig.7, we confer 

that there is slightly greater number of spikes in throughput of 

size 190 kbits/sec in M-ary Channel Model then Binary 

symmetric Channel Model. 

 

       The UE specific throughput uncoded in both M-Ary Channel 

Model and Binary symmetric Channel Model is zero. 

 

 Frame Error Rate Measurement 

       Frame error rate (FER) has almost the same meaning as BER 

(Bit error rate), but the error rate calculation is between frame 

and not bit. When designing a code, the exact BER criteria might 

not be tractable. Therefore, PER (Packet error rate) is used 

instead. In real system, we do not have access to BER or PER, 

but only FER through CRC. 

       Frame Error Rate (FER) measurement is used to test the 

performance of a mobile station's receiver. During an FER 

measurement, the test set sends a sequence of frames to the 

mobile station. Each frame contains CRC (Cyclic Redundancy 

Code) bits, which provide frame quality indicator and allow the 

mobile station to verify that it has correctly decoded a frame. The 

mobile station is put into a loopback service option and makes its 

best attempt to decode each received frame sent from the test set. 

Once the mobile station determines the Category Type that 

specifies whether the frame received is a good frame, bad frame, 

frame erasure, or a frame blanked by signaling, the mobile 

station encodes and re-transmits the frame, with the first two bits 

replaced with the Category Type information, back to the test set. 

The test set compares each received frame to the corresponding 
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frame that was sent and validates the Category Type information, 

then determines the measurement results. The test set keeps a 

running count of the measured frames and the number of frames 

that contain bit errors. Confidence level testing is a feature of 

FER measurements that applies statistical analysis to FER 

measurements so that pass/fail test results can be obtained in the 

shortest possible time. 

 

 
Fig.8 Cell specific FER coded in Binary symmetric Channel 

Model 

 

 
Fig.9 Cell specific FER coded in M-Ary Channel Model 

 

       The Cell specific FER coded in Binary symmetric Channel 

Model is shown in fig.8. Comparing it with FER coded in M-ary 

Channel Model from fig.9, we confer that M-ary Channel Model 

has Frame errors severity almost half that of Binary symmetric 

Channel Model. 

 

 
Fig.10 Cell specific FER uncoded in Binary symmetric 

Channel Model 

 

 
Fig.11 Cell specific FER uncoded in M-Ary Channel Model 

 

       The Cell specific FER uncoded in Binary symmetric 

Channel Model is shown in fig.10.  Comparing it with FER 

coded in M-ary Channel Model from fig.11, we confer that FER 

uncoded in Binary symmetric Channel Model is almost same as 

that of M-Ary Channel Model. It is also observed that FER coded 

results in very good performance compared to FER uncoded. 

 

 
Fig.12 UE specific FER coded in Binary symmetric Channel 

Model 

 

 
Fig.13 UE specific FER coded in M-Ary Channel Model 

 

       The UE specific FER coded in Binary symmetric Channel 

Model is shown in fig.12. Comparing it with FER coded in M-

ary Channel Model from fig.13, we confer that Binary symmetric 

Channel Model has same FER as that of M-Ary Channel Model.  

It is also observed that FER coded results in very good 

performance compared to FER uncoded. 
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Fig.14 UE specific FER uncoded in Binary symmetric 

Channel Model 

 

 
Fig.15 UE specific FER uncoded in M-Ary Channel Model 

 

       The UE specific FER uncoded in Binary symmetric Channel 

Model is shown in fig.14. Comparing it with FER uncoded in M-

Ary Channel Model from fig.15, we confer that both uncoded 

FER in both the Channel Models are identical.  It is also 

observed that in both the cases FER coded results in very good 

performance compared to FER uncoded 

 

 Bit Errors Measurement 

       The main reasons for the degradation of a data channel and 

the corresponding BER is noise and changes to the propagation 

path (where radio signal paths are used). Both effects have a 

random element to them, the noise following a Gaussian 

probability function while the propagation model follows a 

Rayleigh model. This means that analysis of the channel 

characteristics are normally undertaken using statistical analysis 

technique.  

 

 
Fig.16 Cell specific bit errors coded in Binary symmetric 

Channel Model 

 

 
Fig.17 Cell specific bit errors coded in M-Ary Channel Model 

 

       The Cell specific Bit errors coded in Binary symmetric 

Channel Model is in fig.16 comparing it with bit errors  coded in 

M-ary Channel Model, from fig.17 we confer that Bit errors 

coded in Binary symmetric Channel Model are more then M-Ary 

Channel Model. 

 

 
Fig.18 Cell specific bit errors uncoded in Binary symmetric 

Channel Model 

 
Fig.19 Cell specific bit errors uncoded in M-Ary Channel 

Model 

 

       The Cell specific Bit errors uncoded in Binary symmetric 

Channel Model is shown in fig.18. Comparing it with Bit errors 

uncoded in M-ary Channel Model from fig.19, we confer that 

both are high and same expect few spikes greater in M-Ary  

Channel Model. It is also observed that in both the cases Bit 

errors coded results in very good performance compared to Bit 

errors uncoded. 
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Fig.20 UE specific bit errors coded in Binary symmetric 

Channel Model 

 

 
Fig.21 UE specific bit errors coded in M-Ary Channel Model 

 

       The UE specific Bit errors coded in Binary symmetric 

Channel Model is shown in fig.20. Comparing it with Bit errors 

coded in M-Ary Channel Model from fig.21, we confer that Bit 

errors Coded in Binary symmetric Channel Model is same as that 

of when compared with M-Ary Channel Model. Bit errors coded 

results in very good performance compared to Bit errors coded. 

 

 
Fig.22 UE specific bit errors uncoded in Binary symmetric 

Channel Model 

 
Fig.23 UE specific bit errors uncoded in M-Ary Channel 

Model 

 

       The UE specific Bit errors uncoded in Binary symmetric 

Channel Model is shown in fig.22. Comparing it with Bit errors 

uncoded in M-ary Channel Model from fig.23, we confer that 

both are high and identical. 

 

 Block Size Measurement 

       Resource Block size: A frame is 10ms in length. Each frame 

is divided (in the time domain) into 10 sub frames. A sub frame 

is 1ms in length. Each sub frame is divided (in the time domain) 

into 2 slots. A slot is 0.5ms in length. Each slot is divided (in the 

frequency domain) into a number of resource blocks. The 

number of resource blocks in a slot depends on the channel 

bandwidth. A resource block is 0.5ms in length and contains 12 

subcarriers from each OFDM symbol. The number of OFDM 

symbols in a resource block depends on the cyclic prefix being 

used. The resource block is the main unit used to schedule 

transmissions over the air interface [2]. 

 

       Transport Block size: Transmission Bandwidth is the 

number of active Resource Blocks in a transmission. As the 

bandwidth increases, the number of Resource Blocks increases. 

The Transmission Bandwidth Configuration is the maximum 

number of Resource Blocks for the particular Channel 

Bandwidth. The maximum occupied bandwidth is the number of 

Resource Blocks multiplied by 180 kHz . The Transport Block 

Sizes are calculated based on the MCS (modulation and coding 

scheme), the number of allocated PRBs(Physical resource 

Blocks) and the number of available REs(Resource Elements)   

So the transport block size does not increase linearly with the 

increase of the index itself. We might have the same number of 

allocated PRBs but the number of available REs will be smaller 

because of OFDMA symbols carrying PDCCH or the same 

number of REs in a PRB but different MCS for the allocation.  
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Fig.24 Cell specific block size coded in Binary symmetric 

Channel Model 

 

 
Fig.25 Cell specific block size coded in M-Ary Channel Model 

 

       The Cell specific block size coded in Binary symmetric 

Channel Model is shown in fig.24. Comparing it with block size 

coded in M-ary Channel Model from fig.25, we confer that block 

size coded of sizes nearly 330 in M-Ary Channel Model is 

slightly more when compared with Binary symmetric Channel 

Model. Rest all Block sizes remain identical in both the 

schedulers. 

 

 
Fig.26 Cell specific block size uncoded in Binary symmetric 

Channel Model 

 

 
Fig.27 Cell specific block size uncoded in M-Ary Channel 

Model 

 

       The Cell specific block size uncoded in Binary symmetric 

Channel Model is shown in fig.26. Comparing it with block size 

uncoded in M-ary Channel Model from fig.27, we confer that 

block size uncoded in Binary symmetric Channel Model is more 

or less same when compared with M-ary Channel Model except 

for few higher spikes in case of M-ary Channel Model. However 

in both the cases Block size Coded is having better performance 

than that of Block size uncoded. 

 

 
Fig.28 UE specific block size coded in Binary symmetric 

Channel Model 

 

 
Fig.29 UE specific block size coded in M-Ary Channel Model 

 

       The UE specific block size coded in Binary symmetric 

Channel Model is shown in fig.28. Comparing it with block size 

coded in M-Ary Channel Model from fig.29, we confer that 

block size coded in Binary symmetric Channel Model is more or 

less same when compared with M-ary Channel Model. 
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Fig.30 UE specific block size uncoded in Binary symmetric 

Channel Model 

 

 
Fig.31 UE specific block size uncoded in M-Ary Channel 

Model 

 

       The UE specific block size uncoded in Binary symmetric 

Channel Model is shown in fig.30. Comparing it with block size 

coded in M-ary Channel Model from fig.31, we confer that block 

size uncoded in Binary symmetric Channel Model is more or less 

same when compared with M-ary Channel Model. However in 

both the cases Block size Coded is having better performance 

than that of Block size uncoded. 

 

V. CONCLUSIONS 

       There are many schedulers, each having its own specific and 

unique characteristics. Each of the scheduler has certain 

advantages and disadvantages. Some of schedulers are specific to 

applications. We have presented results for Binary symmetric 

Channel Model and M-Ary Channel Model. We have used the 

cell specific criteria and also the user specific to compare the 

performance of our proposed Priority Scheduler for Binary 

symmetric Channel Model and M-Ary Channel Model. In both 

the cases we used the coded and uncoded parameters like 

throughput, block size, FER and bit errors to evaluate the 

performance of the schedulers. The proposed Priority scheduler 

is best suited for M-Ary Channel Model even the FER is high for 

it which we have come across the discussion in the paper. 
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Abstract- Mobile Ad-hoc network (MANET) is a non-

infrastructure, self-configurable and decentralized network of 

autonomous mobile nodes which are capable for communication 

over wireless links. Routing is the main part for any wireless 

network and same is for MANET. There are two approaches for 

routing in MANET one is Proactive and another is Reactive. 

Zone routing protocol is a hybrid protocol means that it uses 

Proactive approach in its inter-zone whereas Reactive approach 

in its intra-zone. This work revolves around enhancement in 

Zone routing protocol in the area of fast route reconfiguration 

and route acquisition delay. 

 

Index Terms- MANET. DSDV, AODV, ZRP, SBZRP, 

MDVZRP 

I. INTRODUCTION 

n Mobile ad-hoc network the topology is dynamic as nodes 

moves to and fro from a network very quickly and 

unpredictably. The key factor that determines how efficiently a 

multi-hop wireless network reacts to topology changes and node 

mobility is the routing algorithm. Many routing algorithms have 

been proposed for proactive and reactive approach and as well as 

for hybrid approach
 [1]

. In proactive routing approach it 

continuously evaluates the path of the network, so whenever it 

needs to send the packets in the network the routes is already 

known and can send immediately. Reactive routing protocol 

invokes the route only when it is required. So route 

determination required more time as compared to proactive 

protocol. Because of larger delay and control traffic it is not 

applicable to the real-time system. Hybrid routing is the 

combination of proactive and reactive approach and it make use 

of proactive to determine the early routes in its internal zone 

whereas uses the reactive approach in its intra-zone, that is 

communicating between inter-zone of the network. ZRP uses the 

hybrid routing approach. 

           The performance comparison for all the approaches is 

presented in this paper. Routing protocol DSDV 
[2]

 is for 

proactive, AODV 
[3]

 is for reactive and ZRP 
[4]

 for Hybrid are 

well-known approaches in their respective domains. The 

parameter end-to-end delay and number of packets successfully 

routed are examined for each of the approaches and some 

enhancement is proposed for hybrid protocol ZRP so as to 

improve its performance. Finally the simulation results of 

protocols implemented on Network Simulator NS-2 are 

concluded here. 

 

II. ROUTING PROTOCOLS IN MANET 

           Mobile Ad-hoc networks topology of the nodes in the 

network is dynamic so such networks do not assume all the 

nodes to be in the direct transmission range of each other. Hence 

these networks require specialized routing protocols that provide 

self-starting behavior. These protocols are classified as proactive 

and reactive. 

 

A. Proactive Routing Protocols 

           In proactive routing, each node has the latest information 

of the routes to any node in the network. Here each node 

periodically transmits the routing information to its neighbor so 

as to build a global view of the network topology. Examples of 

this class of Ad Hoc routing protocols are the Destination 

Sequenced Distance Vector (DSDV) and the Optimized Link 

State Routing (OLSR) protocols. The Matter of concern is 

Bandwidth and power utilization is more as it need to broadcast 

the routing tables. As the number of nodes in the MANET 

increases, the size of the table will increase. 

           Destination-Sequence-Distance-Vector (DSDV)
 [1]

:- 

DSDV is proactive routing protocol. Each mobile node maintains 

a routing table that stores for all reachable destinations, the next-

hop and number of hops to reach that destination and the 

sequence number assigned by the destination. This transmission 

takes place also in topology change cases. DSDV applies two 

types of routing updates: full dump or incremental update. Full 

dump carries the full table with all available routing information 

and this is suitable for fast changing networks. Incremental dump 

carries only the updated entries since last dump, which must fit in 

a packet and is suitable when network is stable. DSDV possesses 

routes availability to all destinations at all times, which involves 

much less delay in the route setup process.  The use of sequence 

number distinguishes stale routes from new ones, where routes 

with higher sequence numbers are favorable. However, the 

updates due to broken links lead to a heavy control overhead 

during high mobility, proportional to the number of nodes in the 

network and therefore affecting scalability 

 

B. Reactive Routing Protocols 

           In reactive routing protocols it constantly updates their 

route information with the latest route topology. Instead, when a 

source node wants to transmit a packet, it floods a query into the 

network to obtain the path to destination. Examples of Reactive 

routing protocols are the Ad Hoc on-demand Distance Vector 

Routing (AODV) and Dynamic Source Routing (DSR). The 

matter of concern is the route to destination will have to be 

I  
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acquired just before communication begins due to which the 

latency period for most applications is likely to increase 

drastically. 

           Ad Hoc on Demand Distance Vector Routing (AODV)
 

[2]
:- Ad Hoc On-Demand Distance Vector routing protocol is a 

reactive protocol so it discovers routes when needed and are 

maintained only as long as they are necessary. Each node 

maintains sequence numbers and this number increases as it 

learns about the changes in the topology. This sequence number 

ensures that most recent route is selected whenever route 

discovery is initiated.  

           Routing in AODV is done in two steps i.e. the Route 

Discovery and Route Maintenance. When a node wants to send a 

packet to some destination node, it checks its table to find 

whether it has a route to the destination node or not. If it does, it 

forwards the packet to the next hop towards the destination and if 

the node doesn’t have valid route to the destination, it must 

initiate a route discovery process. The source node initiate a 

route request (RREQ) packet that contains  the  source  node's  IP  

address,  current sequence number, destination's IP address and 

last known sequence number. The RREQ also contains a 

broadcast ID and this is incremented every time the source node 

initiates a RREQ.  Thus, the broadcast ID and the source IP 

address uniquely identify a route request. Once the RREQ is 

created, the node broadcasts this packet and sets a timer to wait 

for a reply. When a node receives a RREQ, it first checks 

whether it has seen it before noting the source IP address and 

broadcast ID pair. If it has already seen a RREQ with the same 

source IP address and broadcast ID, it silently discards the 

packet. Else, it records this information and processes the packet.  

           The node sets up a reverse route entry for the source node 

in its route table. This reverse route entry contains the source 

node's IP address and the IP address of the neighbor from which 

the RREQ was received. The destination node responds with a 

unicast route reply (RREP) packet to the source. If the node is 

not the destination node, it increments the RREQ's hop count by 

one and re-broadcasts this packet to its neighbors. If the RREQ is 

lost, the source node is allowed to re-broadcast a route discovery 

again. Once a route has been discovered for a given 

source/destination pair, it is maintained as long as needed by the 

source node.  When a link breaks, a route error (RERR) message 

is sent to the affected source nodes whenever a packet tries to use 

the link. 

 

III. THE ZONE ROUTING PROTOCOL- SHORT 

OVERVIEW 

           The behavior of purely proactive and reactive schemes 

suggests that what is needed is a protocol that initiates the route 

determination procedure on-demand, but at limited search cost. 

The Zone Routing Protocol ZRP 
[3]

 is an example of such a 

hybrid reactive/proactive scheme. On one hand, it limits the 

scope of the proactive procedure only to the node’s local 

neighborhood. As we shall see, the local routing information is 

referred to quite often in the operation of the ZRP, minimizing 

the waste associated with the purely proactive schemes. On the 

other hand, the search throughout the network, although it is 

global, can be performed efficiently by querying selected nodes 

in the network, as opposed to querying all the network nodes.  

           ZRP defines a routing zone for each node separately and 

the zones of neighboring nodes overlap with each other. Each 

zone has a radius R expressed in hops. Thus the nodes which are 

exactly at the distance R from the source node are peripheral 

node and the node which are at a distance less than R from 

source node are known as interior node. In below figure the 

source node S includes the nodes A, B, C, D, E, G, H, I, J and K 

in its routing zone and node K is the exterior node for node S. the 

node A, B, C, D and E are interior nodes whereas G, H, I, J and 

K are the peripheral node or border node. 

 

 
Fig.1:- A routing zone of radius 2 hops 

 

           The formation of a routing zone requires a node to know 

about its neighbors. A neighbor is defined as nodes that are 

directly connected to another node. Identification of a node’s 

neighbors is done with the help of MAC-level Neighbor 

Discovery Protocol (NDP). Such a protocol typically operates 

through the periodic broadcasting of “hello” beacons. The 

reception (or quality of reception) of a “hello” beacon can be 

used to indicate the status of a connection to the beaconing 

neighbor.  

           The ZRP maintains routing zones through a proactive 

component called the IntrA Zone Routing Protocol (IARP)
 [5]

. 

IARP maintains routes within the routing zone of source node 

and Reactive routing protocol Inter-Zone routing (IERP)
 [6]

 is 

responsible for acquiring routes to destinations that are located 

beyond the routing zone. The routes within the zone will always 

be available by using IARP and the routes outside the zone take 

the help of IERP. IERP uses IARP for the complete route 

between source node and destination node. 

           Border-cast resolution protocol (BRP)
 [7]

 is used by ZRP 

to direct the route request to peripheral nodes whenever the 

destination node is outside the zone of source node. Here it 

utilizes the IARP to construct the border-cast tree so that pruning 

can be easily done. Whenever the node receives the query packet 

for a node which is not available in its zone it forwards the query 

to all of its border node and they construct the border tree so that 

availability of destination node can be checked and if available 

routes is pruned back and if doesn’t find it in its zone it forwards 

the query to all of its border node. 

           The inter-relationship of the ZRP component protocols is 

illustrated in Figure 2. The proactive maintenance of the routing 

zone topology is performed by the IARP, through exchange of 

route update packets. Route updates are triggered by the MAC 

level NDP, which notifies the IARP when a link to a neighbor is 

established or broken. The IERP reactively acquires routes to 

nodes beyond the routing zone using a query-reply mechanism. 

IERP forwards queries to its peripheral nodes through a border-

cast delivery service provided by the BRP. The BRP keeps track 
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of the peripheral nodes through up-to-date routing zone topology 

information provided by the IARP. The IERP also makes use of 

the IARP routing zone information to determine whether a 

queried for destination belongs to its routing zone. 

 

 
 

Fig.2:- Architecture of ZRP 

 

IV. COMPARISON BETWEEN VARIOUS 

APPROACHES 

           An analytical performance comparison of some of the 

most important algorithm is presented, like Destination 

Sequenced distance Vector (DSDV), Ad-hoc on Demand Vector 

(AODV) and Zone Routing Protocol (ZRP). The performance 

regarding end-to-end delay and the number of packet 

successfully routed to their destination are examined. The other 

performance measuring criteria are as follows:- 

 

i. Throughput:- It is defined as the total amount of data a 

receiver receive from the sender divided by the time it 

takes for the receiver to get the last packet. The 

throughput is measured in bits per second 
[8]

. 

 

ii. Average jitter: - Jitter is the variation in the time 

between packets arriving, caused by network 

congestion, timing drifts, or route changes. It should be 

less for a routing protocol to perform better.  

 

iii. Average End-to-End Delay: - End to end delay 

includes how long it a packet takes to travel from the 

source to the destination 
[9]

. This includes all possible 

delays caused by buffering during caused by buffering 

during route discovery, queuing, retransmission delays 

and transfer time. 

iv. Packet Delivery Ratio: - It is defined as the    ratio of 

number packets received by the destination to the 

number of packets originated by the source. For better 

performance of a routing protocol, it should be better 
[10]

. 

 

 

 

 DSDV AODV ZRP 

Throughput Highest 

more than 

ZRP Lowest 

Average Jitter Lowest High 

Better than 

AODV 

End to end delay Lowest 

More than 

DSR Low 

Packet Delivery 

Ratio High Medium Low 

 

Fig.3:- Comparison of various protocols 

 

           The ZRP approach has lowest throughput and we will try 

to improve it with proposed work. 

 

V. PROPOSED WORK 

           Selective Border-casting and Multi destination zone 

routing are the two approaches which have been used so as two 

reduce the number of packets flow in the network. 

 

A. MDVZRP Approach:-  

           Multi destination zone routing (MDVZRP) reduces the 

route discovery to more than 3 times than a reactive protocol. If 

link is broken during route an alternative path will be used 

instead of using the local route repair as in some reactive 

protocol. It uses the full dump technique, in which the new node 

will receive the routing table from its nearest neighbors once they 

are joined with each other. Thus it will provide the entire 

network view than its zone only. 

 

 
 

Fig.4:- Multiple routes to destination 

 

           In above example, the source node S has three alternative 

paths for the destination node Z and they are A, B and C 

respectively. All the available routes are mentioned in a table 

below:-  

 

Sequence 

No. 

Route 

Request 

No. of 

Hops 

Note 

1 S-A-H-Z 3 CORRECT 

2 S-A-D-H-Z 4 Same as 1
st
 and long 

route 

3 S-A-C-D-H-

Z 

5 Same as 2
nd

 and long 

route 
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4 S-C-D-H-Z 4 CORRECT 

5 S-C-A-D-H-

Z 

5 Same as 4
th

 and long 

route 

6 S-C-A-H-Z 4 Possible but A-node 

joint 

7 S-B-C-D-H-

Z 

5 C-Node joint 

8 S-B-C-A-H-

Z 

6 C-Node joint 

9 S-B-C-A-D-

H-Z 

6 C-Node joint and 

long route 

  

Fig.5:- Various possible to destination 

 

           As shown in table, initially the node A will be used to 

send the packets via the path S-A-H-Z and if link is broken due 

to the mobility of node A, it will use the node C to send the 

packet via the path S-C-D-H-Z. Here if link C-D is broken than 

also it has an alternate path S-C-A-H-Z, so that local repair can 

be avoided. 

 

B. SBZRP approach:- 

           Selective Border-casting zone routing (SBZRP)
 [11]

 

reduces the load by limiting the number of control messages 

during the search of new route. When simple ZRP searches for a 

new route, the number of IERP packets will be increased due to 

which node buffer will be congested and will result in delay. 

When the mobility of node increases, route search failure 

becomes high so in the standard protocol the search will begin 

from the initial point whereas in SBZRP the route will be search 

form the point of failure of node. Thus the time is shorter due to 

which the delay will be less as compared to ZRP. 

           In our example, source node S generates the IARP packet 

and broadcasts in its local routing zone, by using neighbor’s 

information, the central node updates its routing table.  When the 

destination is outside the routing zone IERP will be initialize. 

Here, the source node S will send the request packet to its all 

border node G, H, I and J respectively. Here each node will 

check that whether the destination is available in its routing zone 

but will not find it so it will use border-cast tree and forward the 

packets to its border node. 

 
Fig 6: - IERP packet transmission by node S 

 

 

Destination 

Node 

Source 

Node 

Intermediate 

node 

Packet 

Type 

No. of 

Hops 

Z S Null REQ 2 

 

Fig.7:- IERP Request packet format of node S 

 

           Now, J will broadcast the packet to its border node N, L, 

F, S, D and R respectively. Here each node will check that 

whether the destination is available in its routing zone or not and 

find it there, it will forward the packets and if it not then will 

forward the packets to its border node. 

 

 
Fig.8:- IERP packet transmission by node J 

 

Destination 

Node 

Source 

Node 

Intermediate 

node 

Packet 

Type 

No. of 

Hops 

Z J Null REQ 2 

 

Fig.9:- IERP Request packet format of  node J. 

 

           Now, R will forward the packets to J and Z respectively 

and finds the border node as destination node Z. 

 

 
Fig.10:- IERP packet transmission by node 

 

Destination 

Node 

Source 

Node 

Intermediate 

node 

Packet 

Type 

No. of 

Hops 

Z R Null REQ 2 

 

Fig.11:- IERP Request packet format of node S. 

 

           In  this  Selective  border-casting  approach  the  IERP  

Request  packet’s  must  save  discovered routing information in 

a buffer for a while and if there are requests for the same 

destination which  the  IERP  REQ’s  are  sent  by  nodes  in  the  

previous  search. For example, when  a destination Z moves 

inside the routing zone of J, as shown in the Figure, the previous 

recorded route information stored in the node J and R, the node J 

will generate the Reply packet to source S. 
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Fig.12:- a case when destination moves inside the zone. 

 

Destination 

Node 

Source 

Node 

Intermediate 

node 

Packet 

Type 

No. of 

Hops 

Z S R,J REP 2 

 

Fig.13:- IERP Reply packet format of node S. 

 

           In the case of destination which moves outside the zone of 

L as shown  in  the  Figure, it has  no  route  to  destination  

which  is required for the query source, and then a new search is 

started from the node R. 

 

 
Fig.14:- a case when destination moves outside the zone. 

 

           Thus the numbers of route request packets are reduced, as 

the query begins from the node reporting the failure instead of 

beginning from source.  

 

VI. WORK FLOW AND RESULT 

Algorithm 1: Main program 

 

Begin 

 Initialize the nodes in network layer 

 Call ZRPInit 

 Call ZRP Router function 

 Call ZRP Finalize 

End. 

 

Algorithm 2: ZRP Init 

 

Begin 

 Initialize the nodes with ZRP initialization 

 

 If (IARP/IERP/MDVZRP/SBZRP) are running 

– Display error message – 

 Disable the initialization 

 Else 

 If (MDVZRP is enabled) 

  Register ZRP with MDVZRP 

 Call MDVZRP 

 Init – else 

 Register ZRP with IARP 

 Call standard IARP Init 

 Register ZRP with IERP 

 Call standard IERP Init 

 Register ZRP callback Functions 

 Initialize statistics variables 

 Stop 

 

End. 

 

Algorithm 3: MDVZRP Init 

 

Begin 

 Node enters MDVZRP Initialization 

 Initialize private data structure 

 Read zone radius 

 Initialize the routing table 

 Read user statistics 

 Schedule timer 

 Stop 

End. 

 

Algorithm 4:ZRP Router function 

 

Begin 

 If MDVZRP is initialized already then Call MDVZRP 

Router function 

 Else initialize standard IARP Router function 

 If packet is not routed then Call standard IERP router 

function 

 Stop; 

End. 

 

Algorithm 5: MDVZRP Router function 

 

Begin 

 Enter Router function 

 Check for route in the table 

 If route available 

Send packets to next layer 

If error occurs display error message – 

Ask for retransmission 

 else 

Initialize the broadcast with destination address 

Find the routing information 

Update the routing table 

Stop  
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End. 

 

Algorithm 6: ZRP Finalize 

 

Begin 

 If node enters MDVZRP Initialization then call 

o MDVZRP Final standard 

 If node enters SBZRP Initialization then call 

o IARP/IERP/BRP Final standard 

 If node enters QCS Initialization then call 

o IARP/IERP/QCS Final standard 

 Stop; 

End. 

 

          After implementing the modified ZRP it can be said that 

the performance of the network has been improved. Parameters 

like throughput, low overhead transmission and efficiency are 

measured below. Here, as shown in the figure below it can be 

said that with the enhancement in ZRP, throughput up to 25-30 

nodes increases and then it slows down. But the most important 

thing is that though it slows down, it remains better than that of 

standard ZRP protocol. 

 

VII. CONCLUSION 

          Initially the comparison between various routing protocols 

was done and it was concluded that Zone routing protocol is 

weak in the area of throughput. So few approaches were 

proposed and they solve the problem to some extent. The 

proposed structure provides us the view better than that of 

standard ZRP protocol. Here, we have tried to reduce the extra 

packet flow in the network by using the query detection method. 

This scheme allows us less control traffic  than  purely  reactive  

route discovery,  and with  less delay  than  conventional  AODV  

searching. 

          The approach MDVZRP and SBZRP reduces the no. of 

packets overhead in the network due to which the no. of packets 

received will be increased and so the performance will be 

improved.  By considering the other parameters we can do 

further modification in the currently updated protocol. 
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Abstract- The present study is aimed to find out the correlation 

between environmental ethics and participation in environmental 

activities among higher secondary students.       Environmental      

Ethics   Scale  was   constructed    and     validated   by  Dr.    

Haseen Taj(2001). The Participation in Environmental Activities 

Scale for  higher secondary students was constructed and 

validated by the investigator (2009), 1000 higher secondary 

students studying in Virudhachalam Educational District were 

selected as sample through random sampling technique. 

Normative survey method is used in the study.  The major 

findings indicate, the higher secondary students have high 

environmental    ethics, higher level of participation in 

environmental      activities and there is significant relationship 

between environmental ethics and participation in environmental 

activities of higher secondary students. 

 

Index Terms- Environmental Ethics, Participation in 

Environmental Activities – Random Sample, Gender, Location 

of the school, Subject group, and Type of management. 

 

I. INTRODUCTION 

nvironmental ethics has given a new dimension to the 

conservation of natural resources and it is one of the major 

concerns of mankind. It is the discipline in philosophy that 

studies the moral relationship of human beings to, and also the 

value and moral status of the environment and its nonhuman 

contents. It is the examination and discussion of people’s 

obligations towards the environment. It brings about the fact that 

all the life forms on Earth have a right to live.  To take part in an 

environmental organization or voluntarily involve in various 

environmental activities is known as participation in 

environmental activities.  We explore whether environmental 

motivation affects environmental behavior   by focusing   on   

volunteering.  The environmental   motivation has a strong   

impact on individuals’ voluntary engagement in environmental 

organizations.  A  higher  level  of  environmental motivation due  

to higher environmental  ethics  may  lead  to  higher level of 

participation in environmental activities. To achieve the 

participation of the community, environmental ethics must be 

provided to the entire community through environmental 

education. 

 

 

 

II. STATEMENT OF THE PROBLEM 

         The problem for the present study is entitled as, “A study 

on environmental ethics and  participation in environmental 

activities among higher secondary students”.  

 

III. OBJECTIVES OF THE STUDY  

1. To study the level of environmental ethics of 

higher secondary students. 

2. To study the level of participation in 

environmental activities of higher secondary 

students. 

3. To study the significance of the difference in 

respect of higher secondary students’ 

environmental ethics if any between the  sub 

samples with  regard to                                     

a. Gender 

b. Location of the school  

c. Subject group 

d. Type of management  

4. To study the significance of the difference in 

respect of higher secondary students’ 

participation in environmental activities if any 

between the  sub samples with  regard to                                     

a. Gender 

b. Location of the school  

c. Subject group 

d. Type of management  

5. To study the significant relationship if any 

between environmental ethics and participation 

in environmental activities of higher secondary 

students. 

 

IV. HYPOTHESES OF THE STUDY 

1. The level of environmental ethics of higher 

secondary students is low. 

2. The level of participation in environmental 

activities of higher secondary students is low. 

3. There is no significant difference in the 

environmental ethics of higher secondary   students 

between the following sub samples  

a. Gender 

E  
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b. Location of the school  

c. Subject group 

d. Type of management  

4. There is no significant difference in the 

participation in environmental activities of  higher 

secondary students between the following sub 

samples  

a. Gender 

b. Location of the school  

c. Subject group 

d. Type of management  

5. There is no significant relationship between 

environmental ethics and participation in 

environmental activities of higher secondary 

students. 

 

V. METHODOLOGY 

Normative Survey Method has been used in the study. 

Tools used 

1. Environmental ethics Scale constructed and validated   

by   

        Dr.    Haseen Taj(2001). 
2. Participation in environmental activities Scale for higher 

secondary students was constructed and validated by the 

investigator (2009).  

 

 

Sample of the study 

         Using random selection, 1000 Higher secondary students 

from virudachalam educational district were selected for the 

present study. 

 

Statistical technique used 

         Descriptive analysis, Differential analysis and Correlation 

analysis were used in the present study to test the hypotheses and 

interpret the data. 

 

VI. STATISTICAL ANALYSIS AND INTERPRETATION 

OF DATA 

Descriptive analysis 

Table 1.  Mean and Standard Deviation of environmental 

ethics and participation in environmental activities scores of 

the entire sample 

 

Variables N Mean SD 

Environmental ethics 1000 107.79 12.41 

Participation in 

environmental 

activities 

1000 

29.89 5.53 

 

         It could be observed from the table 1. that mean and 

standard deviation values  of  higher secondary   students 

environmental ethics of the entire sample is found to be 107.79 

and 12.41 respectively .  The mean value of the entire sample is 

higher than the mid value 67.5.  Therefore, it is found that the 

higher secondary students have high environmental ethics.  The 

hypothesis no.1 is rejected. The calculated mean and standard 

deviation values of  higher secondary   students participation in 

environmental activities of the entire sample is found to be 29.89 

and 5.53 respectively .  The mean value of the entire sample is 

higher than the mid value 18.  Therefore, it is found that the 

higher secondary students have higher level of participation in 

environmental activities. The hypothesis no. 2 is rejected. 

 

 

Differential analysis 

 

Table 2. Significance difference in the sub-samples of Higher Secondary Students’ environmental ethics and participation in 

environmental activities – Gender and Location of the school 

 

 

 

Variables 

 

 

N 

 

Environmental ethics 

Participation in 

environmental activities 

Mean SD t- 

value 

Sig* 

 

Mean SD t- value Sig* 

 

 

Gender 

Male 497 107.47 12.80  

0.80 

 

NS 

29.99 5.48  

0.53 

 

NS Female 503 108.10 12.02 29.80 5.59 

Location 

of the 

school 

Urban 467 107.37 12.39  

1.00 

 

NS 

29.42 5.46  

2.57 

 

S Rural 533 108.16 12.43 30.31 5.57 

*Significant at 0.05 level, NS - Not significant, S – Significant 

 

VII. ENVIRONMENTAL ETHICS 

         In order to check the null hypothesis with respect to gender, 

the t- test was employed.  The mean of male higher secondary 

students(N=497) is found to be 107.47 with a SD of 12.80. The 

mean of female higher secondary students(N=503) is found to be 

108.10 with a SD of 12.02.  The computed t value is 0.80 which 

is not significant at 0.05 level. Since the calculated t- value is 

lesser than the tabulated t- value, the hypothesis no.3(a) is 

accepted. 

         In order to check the null hypothesis with respect to 

location of the school, the t- test was employed.  The mean of 

urban school higher secondary students(N=467) is found to be 
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107.37 with a SD of 12.39. The mean of rural school higher 

secondary students(N=533) is found to be 108.16 with a SD of 

12.43.  The computed t value is 1.00 which is not significant at 

0.05 level. Since the calculated t- value is lesser than the 

tabulated t- value, the hypothesis 3(b) is accepted. 

 

Participation in environmental activities 

         In order to check the null hypothesis with respect to gender, 

the t- test was employed.  The mean of male higher secondary 

students(N=497) is found to be 29.99 with a SD of 5.48. The 

mean of female higher secondary students(N=503) is found to be 

29.80 with a SD of 5.59.  The computed t value is 0.53 which is 

not significant at 0.05 level. Since the calculated t- value is lesser 

than the tabulated t- value, the hypothesis 4(a) is accepted. 

         In order to check the null hypothesis with respect to 

location of the school, the t- test was employed.  The mean of 

urban school higher secondary students(N=467) is found to be 

29.42 with a SD of 5.46. The mean of rural school higher 

secondary students(N=533) is found to be 30.31 with a SD of 

5.57.  The computed t value is 2.57 which is significant at 0.05 

level. Since the calculated t- value is greater than the tabulated t- 

value, the hypothesis 4(b) is rejected. 

 

 

Table 3. Significance difference in the sub-samples of Higher Secondary Students’   environmental ethics – Subject group and 

Type of management 

 

Variables Sources of 

variation 

Sum of 

squares 

df Mean 

square 

F Value Level of significance 

Subject group Between 

groups 
22.53 2 11.26 

0.07 

Not 

Significant 

at 0.05 level 

Within groups 
153871.4 997 154.33 

Total 153893.9 999  

Type of 

management 

Between 

groups 
1467.47 2 733.74 

4.80 
Significant 

at 0.01 level 
Within groups 

152426.4 997 152.89 

Total 153893.9 999  

 

         In order to check the null hypothesis with respect to subject 

group, the F test was made.  The F value is found to be 0.07 

which is not significant at 0.05 level for (2, 997) dfs.  It denotes 

that there is no significant difference among the higher secondary 

students who belongs to different subject group with respect to 

their environmental ethics.  The null hypothesis 3(c) is accepted.   

In order to check the null hypothesis with respect to the type of 

management, the F test was made.  The F value is found to be 

4.80 which is   significant at 0.01 level for (2, 997) dfs.  It 

denotes that there is no significant difference among the higher 

secondary students who belongs to different type of management 

with respect to their environmental ethics.  The null hypothesis 

3(d) is rejected.   

 

 

Table 4. Significance difference in the sub-samples of Higher Secondary Students’ participation in environmental activities – 

Subject group and Type of management 

 

Variable Sources of 

variation 

Sum of 

squares 

df Mean 

square 

F Value Level of significance 

 

 

Subject group 

Between 

groups 
96.94 2 48.47 

1.59 

Not 

Significant 

at 0.05 level 

Within groups 
30459.82 997 30.551 

Total 30556.76 999  

 

 

Type of 

management 

Between 

groups 
404.53 2 202.27 

6.69 
Significant 

at 0.01 level 
Within groups 

30152.23 997 30.24 

Total 30556.76 999  

 

         In order to check the null hypothesis with respect to subject 

group, the F test was made.  The F value is found to be 1.59 

which is not significant at 0.05 level for (2, 997) dfs.  It denotes 

that there is no significant difference among the higher secondary 
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students who belongs to different subject group with respect to 

their participation in environmental activities.  The null 

hypothesis 4(c) is accepted.   

         In order to check the null hypothesis with respect to the 

type of management, the F test was made.  The F value is found 

to be 6.69 which is significant at 0.01 level for (2, 997) dfs.  It 

denotes that there is significant difference among the higher 

secondary students who belongs to different type of management 

with respect to their participation in environmental activities.  

The null hypothesis 4(d) is rejected 

.   

Correlation analysis 

 

Table 5. Correlation co-efficient between Environmental 

ethics and participation in environmental activities of higher 

secondary students 

 

Variables N ‘r’ Value Inference 

Environmental 

ethics 

 

1000 

 

0.587 

 

Significant 

0.01 level Participation in 

environmental 

activities 

 

         The correlation co-efficient (r) between environmental 

ethics and participation in environmental activities is found to be 

0.587 for the sample of 1000 of higher secondary students.  It is 

higher than the table value of 0.081 at 0.01 level.  It is concluded 

that there is significant relationship between environmental 

ethics and participation in environmental activities of higher 

secondary students.  Hence the null hypothesis 5 is rejected. 

  

VIII. MAJOR FINDINGS OF THE STUDY 

1. The higher secondary students have high environmental 

ethics.   

2. The higher secondary students have higher level of 

participation in environmental 

      activities.   

3. The male and female higher secondary   students do not 

differ significantly  with respect to their environmental 

ethics.  

4. The urban and rural school higher secondary students do 

not differ significantly in their environmental ethics. 

5. There is no significant difference among the higher 

secondary students who belongs to different subject 

group with respect to their environmental ethics. 

6. There is   significant difference among the higher 

secondary students who belongs to different type of 

school management with respect to their environmental 

ethics. 

7. The male and female higher secondary students do not 

differ significantly in their participation in 

environmental activities.    

8. The urban and rural school higher secondary students 

differ significantly in their participation in 

environmental activities. 

9. There is no significant difference among the higher 

secondary students who belongs to different subject 

group with respect to their participation in 

environmental activities. 

10. There  is significant difference among the higher 

secondary students who belongs to different type of 

school management with respect to their participation in 

environmental activities. 

11. There is significant relationship between environmental 

ethics and participation in environmental activities of 

higher secondary students. 

 

REFERENCES 

[1] Alli, J., Ganapathy, s. and Muthumanickam, R. “An Analysis of the 
Environmental Participation of Municipal Employees”, International 
Journal  od Current Research, vol.3, Issue,9, 2011 pp.144-146. 

[2] Bryan, Norton , “Environmental Ethics and Weak Anthropocentrism”. 
Environmental Ethics  Vol.6, 1984, pp131-148. 

[3] Obusegen Akinbote, “The Study on Student Knowledge Towards    
Pollution”.  The Social  Science Medwell Journals, 2(3),  2007, pp.283-286. 

[4] Prayoon Wongchantra and Prasart Nuangchalerm, “Effects of  
Environmental Ethics  Infusion Instruction on Knowledge and Ethics of     
Undergraduate Students”. Research  Journal of Environmental Sciences, , 
2011, 5:  77-81. 

[5] Quinn, Courtney., Burbach, Mark E., Matkin, Gina S., Flores, Kevin,   
“Critical Thinking  for Natural Resource, Agricultural, and Environmental   
Ethics Education”. A Journal of  Natural Resources and Life Sciences    
Education, 38, 2009, pp 221-227.   

[6] Robert E. Goodin, “International Ethics and the Environmental Crisis”,   
Ethics & International Affairs, Volume 4, Issue 1, 1990, pp 91–105. 

[7] Said,AiniMat; Yahaya,Nurizan; Ahmadun, Fakhru'l-Razi. “Environmental      
Comprehension and Participation of Malaysian Secondary School 
Students”,      Environmental Education Research, 13(1), 2007, pp.17-31. 

[8] Shari L. Britner , “Environmental Ethics in Middle School Students:   
Analysis of the Moral  Orientation of Student Responses to Environment    
Dilemmas,  Online Research in Middle  Level Education”, Research Journal    
of Environmental Sciences, 2002, 5: 77-81. 

 

AUTHORS 

First Author – Mathivanan, K, Ph.D Scholar, Department of 

Education, Tamil University, Thanjavur 

Second Author – Dr.G. Pazhanivelu, Assistant 

Professor,Department of Education, Tamil University, Thanjavur 

 

Correspondence Author – K. Mathivanan, +91 9486918476, 

email: globe722011@yahoo.com 

 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      214 

ISSN 2250-3153  

www.ijsrp.org 

Study of Behavior of Dielectric Properties in Substituted 

Mg-Cd ferrites 

S. A. Masti
*
, A. K. Sharma

**
, P.N. Vasambekar

***
 

 
* Department of Physics, Dr. Ghali College Gadhinglaj - 416 502 India 
** Department of Physics, Shivaji University Kolhapur - 416 004 India 

*** Department of Electronics, Shivaji University Kolhapur - 416 004 India 

 
Abstract- Spinel ferrites with general formula CdxMg1-xFe2-

yCryO4 (x=0,0.2,0.4, 0.6, 0.8, and 1.00; y=0, 0.05 and 0.10) were 

prepared by standard ceramic method. The observations of 

variation of dielectric constant and loss tangent is reported in 

Cr
3+

 substituted ferrites synthesized by normal solid state 

reaction method. The formation was confirmed by X-ray 

diffraction technique.  Variation of dielectric constant  and loss 

tangent with substitution was explained on the basis of 

conduction mechanism. 

 

Index Terms- dielectrics, ferrites, magnesium and cadmium 

ferrites. 

 

I. INTRODUCTION 

errites have many applications at radio frequencies.  They 

find applications at microwave frequencies due to their high 

dielectric constant. Early study shows that, the dielectric constant 

of ferrites depends upon methods of preparation, chemical 

compositions and substitutions. The study of composition and 

frequency dependence of dielectric behavior gives valuable 

information regarding localized charge carriers and dielectric 

polarization.  Rezlescu and Rezlescu [4] studied dielectric 

parameter as a function of composition, temperature and 

frequency for Cu-Zn, Cu-Ni and Cu-Mn ferrites.  The dielectric 

properties of Ni-Zn ferrites were studied by Murthy et al [5]. 

They that found decrease in the dielectric constant with increase 

in frequency and they explained the behavior on the basis of 

electron happing from Fe
2+

 to Fe
3+

 ions. Microstructure, 

frequency and temperature dependent dielectric properties of Co-

Li ferrites were studied by Watave et al [6] and explained the 

behavior on the basis of Koops theory.  Composition and 

frequency dependent dielectric properties of Li-Mg-Ti ferrites 

were studied by Bellad et al [7]. Dielectric behavior of Ti
4+

 

substituted Mg ferrites was studied by Ahmed et al [8] and found 

that dielectric constant decreases with increasing Ti
4+

 

concentration.  EI Hiti [9] studied the dielectric behavior and ac 

conductivity of zinc substituted Ni-Mg ferrites..  Effect of Gd
3+

 

substitution on dielectric behavior of Cd-Cu ferrite is also studied 

by Kolekar et al [10] and showed decrease in dielectric constant 

with Gd
3+

 substitution. Dielectric properties 0f mixed Mg-Zn 

ferrites were studied by Ravinder et al [11]. They found that 

dielectric constant decreases with trivalent substitution and 

explained the results on basis of space charge polarization. 

        In this communication a detailed study of the effect of 

composition and frequency on the dielectric properties in the Cd 

2+
 and Cr

3+
 substituted magnesium ferrites is done. The study 

also offers valuable information on the behavior of localized 

electric charge carriers which can lead to better conduction and 

dielectric polarization in such systems which in turn help to 

explain the results on magneto-electric effect. 

 

II. EXPERIMENTAL 

        Polycrystalline spinel ferrites CdxMg1-xFe2-

yCryO4(x=0,0.2,0.4, 0.6, 0.8, and 1.00; y=0, 0.05 and 0.10) was 

prepared from the basic oxides viz Fe2O3, MgO, CdO and Cr2O3.   

by usual standard ceramic method. These oxides were thoroughly 

mixed in their molar proportion and wet milled using acetone. 

The powders of each sample were presintered at 700 
0
C for 12 h 

and sintered at 1050 
0
C for 12 h.  The ferrites were mixed with 

2%PVA as a binder and pressed into pellets using the  hydraulic 

press applying a pressure of about 5 tones per square inch.   

        The sintered ferrites powder compositions were 

characterized by X-ray diffraction using Philips powder 

diffractometer (PW 3710) using CuKα radiation of wavelength 

1.54A
0
 and  are also characterized by IR absorption spectroscopy 

at room temperature in the range of 350 cm 
-1

 to 800 cm 
-1

 using 

FTIR spectrophotometer. 

        The dielectric constant and dielectric loss tangent 

measurement for each sample was carried out at room 

temperature in the frequency range from 20 Hz to 1 MHz.  The 

parallel capacitance (Cp) and loss tangent (tanδ) were measured 

by using Hewlett-Packard precession LCR-Q meter (model HP 

428A) with accuracy 0.05 % for Cp and 0.005 for dielectric loss 

tangent (tanδ) at all test frequencies. 

 

III. RESULTS AND DISCUSSION 

A. Characterization 

        X-ray diffraction study reveals that all the compositions 

under investigation are face centered cubic spinel. Typical X-ray 

diffractogram is presented in fig.1. The lattice constant was 

calculated from X-ray diffractograms and it was found to 

increase with Cd
2+

 concentration.  Such increase in the lattice 

constant due to addition of cadmium content is reported in the 

literature [12].  This increase in lattice constant is attributed to 

the difference in ionic radii of Cd
2+

 ion (1.03A
0
) and Fe

3+
ion 

(0.67A
0
).  On substitution of Cr

3+
 ion, the lattice constant is 

found to decrease [12].  This also attributed to the difference in 

ionic radii of Cr
3+

 ion (0.63A
0
) and Fe

3+
(0.67A

0
). 

F 
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        Typical IR absorption spectrum is presented in Fig.2. From 

this IR absorption spectrum, two dominant absorption bands 

around 600 cm
–1

 (1) and 400 cm
–1

 (2) are observed which are 

due to the tetrahedral and octahedral sites respectively [13] 

which are characteristics of ferrites family. From this 

characterization study it was confirmed the formation of required 

ferrites. 

B. Dielectric properties 

        The typical plot of dielectric constant (έ) verses Log F is 

presented in Fig 3. The plot shows dispersion of dielectric 

constant at lower frequencies while at higher frequencies it levels 

off.  The dispersion in dielectric constant at lower frequency 

suggests that process of polarization is of Maxwell –Wagner 

interfacial polarization [14, 15]. The Maxwell-Wagner 

polarization in these ferrites is directly related to Verway type 

conduction [16] with jumping of electrons from Fe
2+

to Fe
3+

.  

This clearly shows that electronic and ionic conduction 

significantly contributes in the polarization process.   At lower 

frequency the grain boundaries of lower conductivity are 

effective while at higher frequency the ferrite grains of moderate 

conductivity are prominent. It also observed that the dielectric 

constant of cadmium ferrites in the low frequency range is much 

higher than that of magnesium ferrites. This is beacause 

dielectric constant depends on  grain size and  we observe that 

grain size increases with increase in cadmium content in Mg-Cd 

ferrites. Similar behavior  is also reported earlier [17]. 

The typical plot of dielectric loss tangent (tanδ) versus log of 

frequencies is presented in the Fig.4.  From the plot it can be 

seen that the dielectric loss tangent decreases with increase in 

frequency for all the compositions. From these plots it is seen 

that cadmium ferrites has higher dielectric loss in the low 

frequency range, which may be due to smaller resistivity of the 

ferrites.  The smaller value of dielectric constant at lower 

frequency range for MgFe2O4 is due to larger value of resistivity. 

Also from figure, it can be seen that dielectric constant in Cr
3+

 

substituted (y=0.05 and 0.1) Mg-Cd ferrite has similar type of 

dispersion as that of unsubstituted ferrite (y=0).  However it can 

be seen that the dielectric constant decreases with increase in 

Cr
3+

 content.   

        The dielectric constant is higher in chromium substituted 

cadmium ferrites than that of chromium substituted mixed Mg-

Cd ferrites.  The decrement in dielectric constant in Mg-Cd 

ferrites with Cr
3+

content can be attributed to the increase in 

resistivity with Cr
3+

 in these ferrites.  In Cr
3+

 substituted (y=0.05 

and 0.10) Mg-Cd ferrites, Cr
3+ 

occupies B-sites which replaces 

Fe
3+

 ions causing increase in resistivity [17, 18].   Substituted 

Cr
3+

 participates in the process of polarization.  Due to stable 

valency of Cr
3+

, it does not contribute to the conduction but 

provides the hindrance and hence reduction in dielectric constant.  

Mechanism of dielectric polarization in ferrite is similar to that of 

conduction mechanism and the increase in the local displacement 

in direction of applied field determines polarization [19].  It 

supports increase in dielectric constant with Cd
2+

 content and 

decrease in dielectric constant with Cr
3+

 content. 

 

IV. CONCLUSIONS 

        The study of dielectric behavior reveals that dielectric 

constant and dielectric loss tangent shows dispersion with 

frequency for Mg-Cd ferrites and Cr
3+

 substituted Mg-Cd 

ferrites, which is attributed to interfacial polarization. The 

dielectric polarization depends on composition and found 

increasing with Cd
2+

content whereas decrease with Cr
3+

 

substitution.  Substituted Cr
3+

 ion reduces the conduction 

resulting decrease of dielectric constant and dielectric loss 

tangent. 
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Figure captions 

Fig.1   Typical X-ray diffractogram of CdxMg1-xFe2-yCryO4 

ferrites system x=0.4 y=00 

Fig. 2   Typical IR absorption spectrum of CdxMg1-xFe2-yCryO4   

with x=0.4, y=00. 
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Fig.3   Typical plot of  dielectric constant (’) versus Log F for 

CdxMg1-xFe2-yCryO4 ferrites system (y=0.00). 

Fig.4   Typical plot of dielectric loss tangent (tanδ)  versus Log F 

for CdxMg1-xFe2-yCryO4 ferrites system ( y=0.05). 
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     Abstract- The diagnosis of heart disease is a significant and tedious task in medicine. The healthcare environment is generally 

perceived as being ‘information rich’ yet ‘knowledge poor’. There is a wealth of data available within the healthcare systems. 

However, there is a lack of effective analysis tools to discover hidden relationships and trends in data. Knowledge discovery and data 

mining have found numerous applications in business and scientific domain. Valuable knowledge can be discovered from application 

of data mining techniques in healthcare system. Using medical profile such as age, sex, blood pressure and blood sugar it can predict 

the likelihood of patients getting a heart disease. It enables significant knowledge, e.g. patterns, relationships between medical factors 

related to heart disease, to be established. It can serve a training tool to train nurses and medical students to diagnose patients with 

heart disease. It is a web based user friendly system and can be used in hospitals if they have a data ware house for their hospital. 

Presently we are analyzing the performances of the ten classification data mining techniques by using various performance measures. 

For implementation of the work a real time patient database is taken and the patient records are experimented and the final best 

classifier is identified with quick response time and least error rate. A typical confusion matrix is furthermore displayed for quick 

check. The study describes algorithmic discussion of the heart disease dataset from Cleveland Heart Disease database, on line 

repository of large datasets. The Best results are achieved by using Tanagra tool. Tanagra is data mining matching set. The accuracy is 

calculate based on addition of true positive and true negative followed by the division of all possibilities. 

 

    Index Terms- Data mining techniques, SVM, LDA, C4.5, k-NN, BLR, MLR, PLS-LDA, k-means, EMC and Apriori, Sensitivity 

and Specificity 

 

I. INTRODUCTION 

nowledge discovery in databases is well-defined process consisting of several distinct steps. Data mining is the core step, which 

results in the discovery of hidden but useful knowledge from massive databases. A formal definition of Knowledge discovery in 

databases is given as follows: “Data mining is the non trivial extraction of implicit previously unknown and potentially useful 

information about data”. Data mining technology provides a user-oriented approach to novel and hidden patterns in the data. The 

discovered knowledge can be used by the healthcare administrators to improve the quality of service. The discovered knowledge can 

also be used by the medical practitioners to reduce the number of adverse drug effect, to suggest less expensive therapeutically 

equivalent alternatives. Anticipating patient’s future behavior on the given history is one of the important applications of data mining 

techniques that can be used in health care management. A major challenge facing healthcare organizations (hospitals, medical centers) 

is the provision of quality services at affordable costs. Quality service implies diagnosing patients correctly and administering 

treatments that are effective. Poor clinical decisions can lead to disastrous consequences which are therefore unacceptable. Hospitals 

must also minimize the cost of clinical tests. They can achieve these results by employing appropriate computer-based information 

and/or decision support systems. Health care data is massive. It includes patient centric data, resource management data and 

transformed data. Health care organizations must have ability to analyze data. Treatment records of millions of patients can be stored 

and computerized and data mining techniques may help in answering several important and critical questions related to health care. 

The availability of integrated information via the huge patient repositories, there is a shift in the perception of clinicians, patients and 

payers from qualitative visualization of clinical data by demanding a more quantitative assessment of information with the supporting 

of all clinical and imaging data. For instance it might now be possible for the physicians to compare diagnostic information of various 

patients with identical conditions. Likewise, physicians can also confirm their findings with the conformity of other physicians dealing 

with an identical case from all over the world. Medical diagnosis is considered as a significant yet intricate task that needs to be 

carried out precisely and efficiently. The automation of the same would be highly beneficial. Clinical decisions are often made based 

on doctors’ intuition and experience rather than on the knowledge rich data hidden in the database. This practice leads to unwanted 

biases, errors and excessive medical costs which affects the quality of service provided to patients. Wu, et al proposed that integration 

of clinical decision support with computer based patient records could reduce medical errors, enhance patient safety, decrease 

unwanted practice variation, and improve patient outcome. This suggestion is promising as data modelling and analysis tools, e.g., 

data mining, have the potential to generate a knowledge-rich environment which can help to significantly improve the quality of 

K 
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clinical decisions. The term heart disease applies to a number of illnesses that affect the circulatory system, which consists of heart 

and blood vessels. It is intended to deal only with the condition commonly called "Heart Attack" and the factors, which lead to such 

condition. Cardiomyopathy and Cardiovascular disease are some categories of heart diseases. The term - cardiovascular disease 

“includes a wide range of conditions that affect the heart and the blood vessels and the manner in which blood is pumped and 

circulated through the body. Cardiovascular disease (CVD) results in severe illness, disability, and death. Narrowing of the coronary 

arteries results in the reduction of blood and oxygen supply to the heart and leads to the Coronary heart disease (CHD). Myocardial 

infarctions, generally known as a heart attacks, and angina pectoris, or chest pain are encompassed in the CHD. A sudden blockage of 

a coronary artery, generally due to a blood clot results in a heart attack. Chest pains arise when the blood received by the heart muscles 

is inadequate. High blood pressure, coronary artery disease, alular heart disease, stroke, or rheumatic fever/rheumatic heart disease are 

the various forms of cardiovascular disease.  

Early Signs Of Heart Disease: 1. Dizzy spell or fainting fits. 2. Discomfort following meals, especially if long continued. 3. 

Shortness of breath, after slight exertion. 4. Fatigue without otherwise explained origin. 5. Pain or tightness in the chest a common 

sign of coronary insufficiency is usually constrictive in nature and is located behind the chest bone with 6. Radiation into the arms or a 

sense of numbness or a severe pain in the centre of the chest. 7. Palpitation 

 
Figure 1:  Structure of DM 

Data mining is an essential step of knowledge discovery. In recent years it has attracted great deal of interest in Information industry 

[4]. Knowledge discovery process consists of an iterative sequence of data cleaning, data integration, data selection, data mining 

pattern recognition and knowledge presentation. In particulars, data mining may accomplish class description, association, 

classification, clustering, prediction and time series analysis. Data mining in contrast to traditional data analysis is discovery driven. 

The term Heart disease encompasses the diverse diseases that affect the heart. Heart disease kills one person every 34 seconds in the 

United States. Coronary heart disease, Cardiomyopathy and Cardiovascular disease are some categories of heart diseases. The term 

“cardiovascular disease” includes a wide range of conditions that affect the heart and the blood vessels and the manner in which blood 

is pumped and circulated through the body. Cardio vascular disease results in severe illness, disability, and death. Narrowing of the 

coronary arteries results in the reduction of blood and oxygen supply to the heart and leads to the Coronary heart disease.A sudden 

blockage of a coronary artery, generally due to a blood clot results in a heart attack. Chest pains arise when the blood received by the 

heart muscles is inadequate and inductive logic programming. 

II. REVIEW OF THE RELATED LITERATURE 

    The Heart Disease Data Prediction is designed to support clinicians in their diagnosis for heart disease prediction. They typically 

work through an analysis of medical data and a knowledge base of clinical expertise. The quality of medical diagnostic decisions for 

heart disease can be increased by improvements to these Predicting systems [4]. Data mining provides a way to get the information 

buried in the data. Numerous experiments were conducted on linear and nonlinear characteristics of HRV  (Heart Rate Variability)  

indices to assess several classifiers, e.g., Bayesian classifiers [5], CMAR (Classification based on Multiple Association Rules) [10], 

C4.5 (Decision Tree) [6] and SVM (Support Vector Machine) [2]. SVM surmounted the other classifiers. The problem of identifying 

constrained association rules for heart disease prediction was studied by Carlos Ordonez [1]. The assessed data set encompassed 

medical records of people having heart disease with attributes for risk factors, heart perfusion measurements and artery narrowing. 

Three constraints were introduced to decrease the number of patterns. First one necessitates the attributes to appear on only one side of 

the rule. The second one segregates attributes into uninteresting groups. The ultimate constraint restricts the number of attributes in a 

rule. Experiments illustrated that the constraints reduced the number of discovered rules remarkably besides decreasing the running 

time. Two groups of rules envisaged the presence or absence of heart disease in four specific heart arteries. Data mining methods may 

aid the clinicians in the prediction of the survival of patients and in the adaptation of the practices consequently. The work of Franck 

Le Duff et al. [3] might be executed for each medical procedure or medical problem and it would be feasible to build a decision tree 
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rapidly with the data of a service or a physician. Comparison of traditional analysis and data mining analysis illustrated the 

contribution of the data mining method in the sorting of variables and concluded the significance or the effect of the data and variables 

on the condition of the study.The main drawback of the process was knowledge acquisition and the need to collect adequate data to 

create an appropriate model. In [8] Latha Parthiban et al. projected an approach on basis of coactive neuro-fuzzy inference system 

(CANFIS) for prediction of heart disease. L. Goodwin et.al [9] discussed different Data mining issues and opportunities for building 

nursing knowledge. In Lei Yu and Huan Liu [10] introduced a novel concept, predominant correlation, and proposed a fastfilter 

method which can identify relevant features as well as redundancy among relevant features without pair wise correlation analysis. The 

efficiency and effectiveness of their method is demonstrated through extensive comparisons with other methods using real world data 

of high dimensionality. A methodology for comparing classification methods through the assessment of model stability and validity in 

variable selection was proposed by J. Shreve et.al [7]. This study provides a systematic design for comparing the performance of six 

classification methods using Monte Carlo simulations and illustrates that the variable selection process is integral in comparing 

methodologies to ensure minimal bias, enhanced stability, and optimize performance. They quantify the variable selection bias and 

show that, for sufficiently large samples, this bias is minimized so that methods can be compared. Later John peter and Somasundaram 

[11] discussed the hybrid attribute selection method combining CFS and Filter Subset Evaluation gives better accuracy for 

classification.  Mohammad Taha Khan [12] discussed a prototype model for the breast cancer as well as heart disease prediction using 

data mining techniques is presented. The data used is the Public-Use Data available on web, consisting of 909 records for heart disease 

and 699 for breast cancer. Two decision tree algorithms C4.5 and the C5.0 have been used on these datasets for prediction and 

performance of both algorithms is compared. Adithya Sundar et.al [13] discussed a prototype using data mining techniques, namely 

Naïve Bayes and WAC (weighted associative classifier). Srinivas et.al [14] briefly examine the potential use of classification based 

data mining techniques such as Rule based, Decision tree, Naïve Bayes and Artificial Neural Network to massive volume of 

healthcare data. Jaya Rama Krishnaiah [15] discussed how the data classification is based on supervised machine learning algorithms 

which result in accuracy, time taken to build the algorithm. Tanagra tool is used to classify the data and the data is evaluated using 

entropy based cross validations and partitioned techniques and the results are compared. In this paper we studied describes algorithmic 

discussion of the heart disease dataset from Cleveland Heart Disease database, on line repository of large datasets. The Best results are 

achieved by using Tanagra tool. 

III. METHODOLOGY 

   We describe some Classification techniques. Classification is a data mining (machine learning) technique used to predict group 

membership for data instances. Classification analysis is the organization of data in given class. These approaches normally use a 

training set where all objects are already associated with known class labels. The classification algorithm learns from the training set 

and builds a model. Many classification models are used to classify new objects.  

3.1  LDA  
Linear Discriminant Analysis (LDA) is a supervised learning algorithm. LDA methods are used in statistics, pattern recognition and 

machine learning to find a linear combination of features. The idea behind LDA is simple, for each class to be identified, calculate 

linear function of the attributes. The class function having highest score is treated as the predicted class. It is a statistical classification 

algorithm which is used to classify the values based on the linear combination among values. Linear Discriminant Analysis perfectly 

handles the data within class frequencies are unequal. LDA also evaluates the performances for randomly generated test data. The 

LDA Algorithm maximizes the ratio of between-class variance to the within-class variance in any particular data set thereby 

guaranteeing maximal separability. The use of Linear Discriminant Analysis for data classification is widely used to classify many 

biological data sets such cancer, colon cancer, HIV analysis etc. In LDA based classification the data sets can be transformed and test 

vectors can be classified in two different approaches.  

Transformation with class dependency: This type of approach involves maximizing the ratio of between class variance to within class 

variance. The main objective is to maximize this ratio so that adequate class separability is obtained. The class-specific type approach 

involves using two optimizing criteria for transforming the data sets independently.  

Transformation with class independency: This approach involves maximizing the ratio of overall variance to within class variance. 

This approach uses only one optimizing criterion to transform the data sets and hence all data points irrespective of their class identity 

are transformed using this transform. In this type of LDA, each class is considered as a separate class against all other classes.  

3.2   SVM  
Support Vector Machine is a type of classification method, which estimates the classification function. SVM is a set of related 

supervised learning methods that analyze data and recognize patterns, used for classification. Support Vector Machine (SVM) is a 

non-linear classifier method which is often reported as producing better classification results compared to other methods. The main 

idea of SVM is to construct a hyper plane as a decision surface in such a way that the margin of separation between positive and 

negative examples is maximized. This process non-linearly map the input sample data to some high dimensional space, where the data 

can be linearly separated, thus providing higher classification (or regression) accuracy. SVMs are rather interesting in that they enjoy 

both a sound theoretical basis as well as state-of-the-art success in real-world applications, especially in Bioinformatics. 

3.3   C4.5  
C4.5 algorithm is a greedy algorithm developed by Ross Quinlan, used for the induction of decision trees. C4.5 is a successor of ID3 

algorithm. The decision trees generated by C4.5 adopt greedy approach in which decision trees are constructed in top-down recursive 

divide-and-conquer manner. C4.5 is often referred to as a statistical classifier. Like ID3, C4.5 builds decision trees from training data 

set, using the concept of information entropy. The decision tree algorithm C4.5 is developed from ID3 in the following ways: 
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Handling missing data, handling continuous data, and pruning, generating rules, and splitting. For splitting purpose, C4.5 uses the 

Gain Ratio instead of Information Gain. C4.5 algorithm uses an attribute selection measure to select the attribute tested for each non 

leaf node in the tree. The highest normalized information gain attribute is chosen to make the decision.  

Gain Ratio (D, S) = Gain (D, S)/ Split INFO 

Where,  Split INFO 
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3.4   k-NN : 
It is the nearest neighbour algorithm. The k-nearest neighbour’s algorithm is a technique for classifying objects based on the next 

training data in the feature space. It is among simplest of all mechanism learning algorithms [30]. The algorithm operates on a set of d-

dimensional vectors, D = {xi | i = 1. . . N}, where xi ∈ k
d
 denotes the i th data point. The algorithm is initialized by selection k points in 

k
d
 as theinitial k cluster representatives or “centroids”. Techniques for select these primary seeds include sampling at random from the 

dataset, setting them as the solution of clustering a small subset of the data or perturbing the global mean of the data k times. Then the 

algorithm iterates between two steps till junction:  

Step 1: Data Assignment each data point is assign to its adjoining centroid, with ties broken arbitrarily. This results in a partitioning of 

the data.  

Step 2: Relocation of “means”. Each group representative is relocating to the center (mean) of all data points assign to it. If the data 

points come with a possibility measure (Weights), then the relocation is to the expectations (weighted mean) of the data partitions.  

 “Kernelize” k-means though margins between clusters are still linear in the embedded high-dimensional space, they can become non-

linear when projected back to the original space, thus allowing kernel k-means to deal with more complex clusters. The k-medoid 

algorithm is similar to k-means except that the centroids have to belong to the data set being clustered. Fuzzy c-means is also similar, 

except that it computes fuzzy membership functions for each clusters rather than a hard one. 

3.5   BLR: 

Predictive analysis in health care primarily to determine which patients are at risk of developing certain conditions, like diabetes, 

asthma, heart disease and other lifetime illnesses. Additionally, sophisticated clinical decision support systems incorporate predictive 

analytics to support medical decision making at the point of care. Logistic regression is a generalization of linear regression. It is used 

primarily for predicting binary or multi-class dependent variables.  

3.6   Multinomial Logistic Regression (MLR):  
A multinomial logit (MNL) model, also known as multinomial logistic regression, is a regression model which generalizes logistic 

regression by allowing more than two discrete outcomes. That is, it is a model that is used to predict the probabilities of the different 

possible outcomes of a categorically distributed dependent variable given a set of independent variables (which may be real-valued, 

binary-valued, categorical-valued, etc.). An extension of the binary logistic model cases where the dependent variable has more than 

two categories is the multinomial logistic Regression. In such cases collapsing the data into two categories not make good sense or 

lead to loss in the richness of the data. The multinomial legit model is the appropriate technique in these cases, especially when the 

dependent variable categories are not ordered. Multinomial regression to include feature selection/importance methods. 

3.7   PLS-DA  
PLS Regression for Classification Task PLS (Partial Least Squares Regression) Regression can be viewed as a multivariate regression 

framework where to predict the values of several PLS-LDA (Partial Least squares-Linear Discriminant Analysis target variables (Y1, 

Y2 …) from the values of several input variables (X1,X2,…). The algorithm use three axis for the diabetes disease is the following: The 

components of X are used to predict the scores on the Y components, and the predicted Y component scores are used to predict the 

actual values of the Y variables. In constructing the principal components of X, the PLS algorithm iteratively maximizes the strength 

of the relation of successive pairs of X and Y component scores by maximizing the covariance of each X-score with the Y variables. 

The PLS Regression is initially defined for the prediction of continuous target variable. But it seems it can be useful in the supervised 

learning problem where we want to predict the values of discrete attributes. In this tutorial we propose a few variants of PLS 

Regression adapted to the prediction of discrete variable. The generic name "PLS-DA" (Partial Least Square Discriminant Analysis) is 

often used in the literature. To predict the values of the dependent variable for unseen instances (or unlabeled instances) from the 

observed values on the independent variables. The process is rather basic if handle a linear regression model. Apply the computed 

parameters on the unseen instances. 

3.8    The k-means algorithm: 

The k-means algorithm is a simple iterative method to partition a given dataset into a serspecified number of clusters, k. This algorithm 

has been discovered by several researchers across different disciplines.  The algorithm operates on a set of d-dimensional vectors, D = 

{xi | i = 1, . . . , N}, where xi ∈ R
d
 denotes the ith data point. The algorithm is initialized by picking k points in R

d
 as the initial k cluster 

representatives or “centroids”. Techniques for selecting these initial seeds include sampling at random from the dataset, setting them as 

the solution of clustering a small subset of the data or perturbing the global mean of the data k times. Then the algorithm iterates 

between two steps till convergence: 

Step 1: Data Assignment. Each data point is assigned to its closest centroid, with ties broken arbitrarily. This results in a partitioning of 

the data. 
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Step 2: Relocation of “means”. Each cluster representative is relocated to the center (mean) of all data points assigned to it. If the data 

points come with a probability measure (weights), then the relocation is to the expectations (weighted mean) of the data partitions. 

3.9  Entropy based Mean Clustering (EMC) algorithm: 

The Entropy based Mean Clustering algorithm (EMC) is extension to the K mean algorithm, reduces the number of iterations during 

the clustering process. It works on three phases. In the first phase it computes the min points of the each seed (element or item) in the 

data set and then arranges the seed elements in the order of their seed entropy ( For example 1-10,2-5,3-9,4-6,5-1, then it arranges the 

data as 1,3,4,2,5 .i.e. data arranged ascending order of the entropy). In the second phase, it makes the candidate set, this candidate set 

is unique in nature, i.e it does not consisting of duplicated elements. In the third phase the clustering was applied on the Euclidian 

distances, and remaining elements, which were not in candidate sets were placed in according to the native elements, were resided. 

3.10   The Apriori algorithm 

One of the most popular data mining approaches is to find frequent itemsets from a transaction dataset and derive association rules. 

Finding frequent itemsets (itemsets with frequency larger than or equal to a user specified minimum support) is not trivial because of 

its combinatorial explosion. Once frequent itemsets are obtained, it is straightforward to generate association rules with confidence 

larger than or equal to a user specified minimum confidence. Apriori is a seminal algorithm for finding frequent itemsets using 

candidate generation. It is characterized as a level-wise complete search algorithm using anti-monotonicity of itemsets, “if an itemset 

is not frequent, any of its superset is never frequent”. By convention, Apriori assumes that items within a transaction or itemset are 

sorted in lexicographic order. Let the set of frequent itemsets of size k be Fk and their candidates be  Ck .  Apriori first scans the 

database and searches for frequent itemsets of size 1 by accumulating the count for each item and collecting those that satisfy the 

minimum support requirement. It then iterates on the following three steps and extracts all the frequent itemsets. 

1. Generate Ck+1, candidates of frequent itemsets of size k +1, from the frequent itemsets of size k. 

2. Scan the database and calculate the support of each candidate of frequent itemsets. 

3. Add those itemsets that satisfies the minimum support requirement to Fk+1. 

Function apriori generates Ck+1 from Fk in the following two step process: 

1. Join step: Generate RK+1, the initial candidates of frequent itemsets of size k + 1 by 

taking the union of the two frequent itemsets of size k, Pk and Qk that have the first k−1 

elements in common. 

 RK+1 = Pk ∪ Qk ={item1 , item2, . . . , itemk−1, itemk , itemk’ }  

 Pk = {item1 , item2, . . . , itemk−1, itemk } 

 Qk = {item1 , item2, . . . , itemk−1, itemk’ } 

 where, item1 < item2 < · · · < itemk < itemk’_ . 

2. Prune step: Check if all the itemsets of size k in Rk+1 are frequent and generate Ck+1 by removing those that do not pass this 

requirement from Rk+1. This is because any subset of size k of Ck+1 that is not frequent cannot be a subset of a frequent itemset of size 

k + 1. Function subset finds all the candidates of the frequent item sets included in transaction t. Apriori, then, calculates frequency 

only for those candidates generated this way by scanning the database. It is evident that Apriori scans the database at most kmax+1 

times when the maximum size of frequent itemsets is set at kmax. 

IV. DATA ANALYSIS 

    A total of 2268 records with 15 medical attributes (factors) were obtained from the Cleveland Heart Disease database.  The records 

were split equally into two datasets: training dataset (1857 records) and testing dataset (411 records).  The attribute “Diagnosis” was 

identified as the predictable attribute with value “1” for patients with heart disease and value “0” for patients with no heart disease.  

4.1  Predictable attribute 1. Diagnosis (value 0: < 50% diameter narrowing (no heart disease); value 1: > 50% diameter narrowing 

(has heart disease)) Key attribute  

1. Patientid – Patient‟s identification number  

Input attributes 1. Sex (value 1: Male; value 0 : Female)  

2. Chest Pain Type (value 1: typical type 1 angina, value2: typical type angina, value 3: non-angina pain; value 4: asymptomatic)  

3. Fasting Blood Sugar (value 1: > 120 mg/dl; value 0: < 120 mg/dl)  

4. Restecg – resting electrographic results (value 0: normal; value 1: 1 having ST-T wave abnormality; value2: showing probable or 

definite left ventricular hypertrophy)  

5. Exang – exercise induced angina (value 1: yes; value 0: no)  

6. Slope – the slope of the peak exercise ST segment (value1: unsloping; value 2: flat; value 3: downsloping)  

7. CA – number of major vessels colored by fluoroscopy (value 0 – 3)  

8.Thal (value 3: normal; value 6: fixed defect; value7:reversible defect)  

9. Trest Blood Pressure (mm Hg on admission to the hospital)  

10. Serum Cholesterol (mg/dl)  

11. Thalach- maximum heart rate achieved  

12. Oldpeak – ST depression induced by exercise relative to rest  

13. Age in Year. 
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V. COMPUTATIONAL RESULTS AND DISCUSSION 

    The basic phenomenon used to classify the Heart disease classification using classifier is its performance and accuracy. The 

performance of a chosen classifier is validated based on error rate and computation time. The classification accuracy is predicted in 

terms of Sensitivity and Specificity. The computation time is noted for each classifier is taken in to account. Classification Matrix 

displays the frequency of correct and incorrect predictions. It compares the actual values in the test dataset with the predicted values in 

the trained model. In this example, the test dataset contained 208 patients with heart disease and 246 patients without heart disease.  

 

Predicted Classified as Healthy  (0) Classified as not Healthy (1) 

Actual Healthy (0) TP FN 

Actual not Healthy (1) FP TN 

 

Table 1: confusion matrix 

 

     Table. 1  shows the results of the Classification Matrix for all the ten models. The rows represent predicted values while the 

columns represent actual values (1 for patients with heart disease, 0 for patients with no heart disease). The left-most columns show 

values predicted by the models. The diagonal values show correct predictions. For Classification, this work constructed Confusion 

Matrix for the frequency of correct and incorrect predictions. From the confusion matrix, the Specificity, Sensitivity, Accuracy Rate 

and Error rate have been calculated. For measuring accuracy rate and Error Rate, the following mathematical model is used. 

Sensitivity (Recall) =  
FNTP

TP

   ,   
Specificity = 

TNFP

TN

 ,   
Accuracy = 

FNTNFPTP

FNTP




 

Positive Precision =  
FPTP

FP

 ,   
Negative Precision =  

FNTN

FN

 ,  
CVError Rate = 

FNTNFPTP

FNFP




 

The software framework of this work has been developed with Tanagra tool. Tanagra is a data mining suite build around graphical 

user interface. Tanagra is particularly strong in statistics, offering a wide range of uni and multivariate parametric and nonparametric 

tests. Equally impressive is its list of feature selection techniques. Together with a compilation of standard machine learning 

techniques, it also includes correspondence analysis, principal component analysis, and the partial least squares methods. Tanagra is 

more powerful, it contains some supervised learning but also other paradigms such as clustering, supervised learning, meta supervised 

learning, feature selection, data visualization supervised learning assessment, statistics, feature selection and construction algorithms. 

The main purpose of Tanagra project is to give researchers and students an easy-to-use data mining software, conforming to the 

present norms of the software development in this domain , and allowing to analyze either real or synthetic data. Tanagra can be 

considered as a pedagogical tool for learning programming techniques. Tanagra is a wide set of data sources, direct access to data 

warehouses and databases, data cleansing, interactive utilization. The Entropy based mean Clustering is developed using Advanced 

Java. 

 

5.1. Performance study of algorithms 

The table 2 consists of values of different classification. According to these values the lowest computing time (<590ms) can be 

determined. 

 

S. 

No. 

Alg. CT 

(ms) 

TP FN FP 

 

TN 

 

Acc. 

(%) 

Spe. 

 

Sen. CVE 

rate 

P 

(Prec) 

N 

(Prec) 

BVE 

rate 

1 SVM 516 25 34 56 296 78.10 0.8409 0.4237 0.2189 0.6913 0.1030 0.3065 

2 LDA 534 6 53 12 340 84.18 0.9659 0.1016 0.1581 0.6667 0.1348 0.3125 

3  C4.5 488 14 45 18 334 84.68 0.9488 0.2372 0.1532 0.5628 0.1187 0.2985 

4 k-NN 582 22 42 24 323 83.95 0.9308 0.3438 0.1605 0.5217 0.1151 0.3221 

5 BLR 496 8 49 21 333 82.96 0.9406 0.1403 0.1703 0.7241 0.1283 0.2658 

6 MLR 498 15 35 40 321 81.75 0.8892 0.3000 0.1825 0.7273 0.0983 0.2856 

7 PLS-DA 432 14 50 7 340 86.13 0.9798 0.2187 0.1386 0.3330 0.1282 0.2558 

8 k-mean 504 16 37 44 314 80.29 0.8771 0.3019 0.1971 0.7333 0.1054 0.2748 

9 EMC 449 9 30 31 341 85.16 0.9166 0.2307 0.1484 0.7756 0.0808 0.2685 

10. Apriori 496 8 32 53 314 80.53 0.8858 0.1162 0.1946 0.8936 0.1043 0.2749 

 
Table 2: Comparison of supervised Algorithms based on performance 

 

Alg-Algorithm names, CT- Computing Time, TP-True Positive,FN-False Negative, FP-False Positive, TN True Negative, Acc-

Accuracy, Spec-Specificty, Sen-Senitivity, CVE rate-CrossValidation Error rate, P(Prec)-Positive Precision, N(Prec)-Negative 

Precision, BVE rate-Bootstrap Validation Error rate.  
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SVM, LDA, C4.5, k-NN, BLR, MLR, PLS-DA, k-means, EMC and Apriori in a lowest computing time that we have experimented 

with a dataset. A distinguished confusion matrix was obtained to calculate sensitivity, specificity and accuracy.  Confusion matrix is a 

matrix representation of the classification results. From the confusion matrix to analyze the performance criterion for the classifiers in 

disease detection accuracy, precision, recall have been computed for all datasets. Accuracy is the percentage of predictions that are 

correct. The precision is the measure of accuracy provided that a specific class has been predicted. Recall is the percentage of positive 

labelled instances that were predicted as positive.  

Step 1: The ten algorithms can be filtered by using lowest computing time (<580ms). The ten can be reduced nine algorithms namely 

(SVM, C4.5, k-NN, BLR, MLR, PLS-DA, k-means, EMC and Apriori). 

 

S. 

No. 

Alg. CT 

(ms) 

TP FN FP 

 

TN 

 

Acc. 

(%) 

Spe. 

 

Sen. CVE 

rate 

P 

(Prec) 

N 

(Prec) 

BVE 

rate 

1 SVM 516 25 34 56 296 78.10 0.8409 0.4237 0.2189 0.6913 0.1030 0.3065 

2  C4.5 488 14 45 18 334 84.68 0.9488 0.2372 0.1532 0.5628 0.1187 0.2985 

3 k-NN 542 22 42 24 323 83.95 0.9308 0.3438 0.1605 0.5217 0.1151 0.3221 

4 BLR 496 8 49 21 333 82.96 0.9406 0.1403 0.1703 0.7241 0.1283 0.2658 

5 MLR 498 15 35 40 321 81.75 0.8892 0.3000 0.1825 0.7273 0.0983 0.2856 

6 PLS-DA 432 14 50 7 340 86.13 0.9798 0.2187 0.1386 0.3330 0.1282 0.2558 

7 k-mean 504 16 37 44 314 80.29 0.8771 0.3019 0.1971 0.7333 0.1054 0.2748 

8 EMC 449 9 30 31 341 85.16 0.9166 0.2307 0.1484 0.7756 0.0808 0.2685 

9 Apriori 496 8 32 53 314 80.53 0.8858 0.1162 0.1946 0.8936 0.1043 0.2749 

 
Step 2: The above algorithms can filtered by using positive precision values. If the precision value is less than 0.8. We get the eight 

algorithms namely (SVM, C4.5, k-NN, BLR, MLR, PLS-DA, k-means and EMC). 

 

S. 

No. 

Alg. CT 

(ms) 

TP  FN  FP  

 

TN 

 

Acc. 

(%) 

Spe. 

 

Sen. CVE 

rate 

P 

(Prec) 

N 

(Prec) 

BVE 

rate 

1 SVM 516 25 34 56 296 78.10 0.8409 0.4237 0.2189 0.6913 0.1030 0.3065 

2  C4.5 488 14 45 18 334 84.68 0.9488 0.2372 0.1532 0.5628 0.1187 0.2985 

3 k-NN 542 22 42 24 323 83.95 0.9308 0.3438 0.1605 0.5217 0.1151 0.3221 

4 BLR 496 8 49 21 333 82.96 0.9406 0.1403 0.1703 0.7241 0.1283 0.2658 

5 MLR 498 15 35 40 321 81.75 0.8892 0.3000 0.1825 0.7273 0.0983 0.2856 

6 PLS-DA 432 14 50 7 340 86.13 0.9798 0.2187 0.1386 0.3330 0.1282 0.2558 

7 k-mean 504 16 37 44 314 80.29 0.8771 0.3019 0.1971 0.7333 0.1054 0.2748 

8 EMC 449 9 30 31 341 85.16 0.9166 0.2307 0.1484 0.7756 0.0808 0.2685 

 
Step 3: The above algorithms can filter by using Cross Validation Error rate (< 0.18) i.e. lowest error rate. The above six algorithms 

can be reduced. We get five algorithms namely (C4.5, k-NN, BLR, PLS-DA, and EMC) 

 

S. 

No. 

Alg. CT 

(ms) 

TP FN FP 

 

TN 

 

Acc. 

(%) 

Spe. 

 

Sen. CVE 

rate 

P 

(Prec) 

N 

(Prec) 

BVE 

rate 

1  C4.5 488 14 45 18 334 84.68 0.9488 0.2372 0.1532 0.5628 0.1187 0.2985 

2 k-NN 542 22 42 24 323 83.95 0.9308 0.3438 0.1605 0.5217 0.1151 0.3221 

3 BLR 496 8 49 21 333 82.96 0.9406 0.1403 0.1703 0.7241 0.1283 0.2658 

4 PLS-DA 432 14 50 7 340 86.13 0.9798 0.2187 0.1386 0.3330 0.1282 0.2558 

5 EMC 449 9 30 31 341 85.16 0.9166 0.2307 0.1484 0.7756 0.0808 0.2685 

 
Step 4: The above algorithms can filter by using Bootstrap Validation Error rate (< 0.3) i.e. lowest error rate. The above five 

algorithms can be reduced. We get four algorithms namely (C4.5, BLR, PLS-DA, and EMC) 

 

S. 

No. 

Alg. CT 

(ms) 

TP FN FP 

 

TN 

 

Acc. 

(%) 

Spe. 

 

Sen. CVE 

rate 

P 

(Prec) 

N 

(Prec) 

BVE 

rate 

1  C4.5 488 14 45 18 334 84.68 0.9488 0.2372 0.1532 0.5628 0.1187 0.2985 

2 BLR 496 8 49 21 333 82.96 0.9406 0.1403 0.1703 0.7241 0.1283 0.2658 

3 PLS-DA 432 14 50 7 340 86.13 0.9798 0.2187 0.1386 0.3330 0.1282 0.2558 

4 EMC 449 9 30 31 341 85.16 0.9166 0.2307 0.1484 0.7756 0.0808 0.2685 
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Step 5: The above algorithms can filter by using highest accuracy and lowest computing time. The above four algorithms can be 

reduced to one. We get best one for PLS-DA. 

 

S. 

No. 

Alg. CT 

(ms) 

TP FN FP 

 

TN 

 

Acc. 

(%) 

Spe. 

 

Sen. CVE 

rate 

P 

(Prec) 

N 

(Prec) 

BVE 

rate 

1 PLS-DA 432 14 50 7 340 86.13 0.9798 0.2187 0.1386 0.3330 0.1282 0.2558 

 

Step 6: Stop the process. We get the best one. 

 

 

Figure 2: Predicted Accuracy 

 

 

Figure 3: Performance of Cross Validation Error Rate  
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Figure 4: Performance of Computing Time 

The step 5 consists of values of different classification. According to these values the accuracy was calculated. From figures (2-4) 

represents the resultant values of above classified dataset using data mining supervised classification algorithms and it shows the 

highest accuracy and lowest computing among the three. It is logical from chart that compared on basis of performance and computing 

time, precision value, Error rate (10 fold Cross Validation, Bootstrap Validation) and finally the highest accuracy and again lowest 

computing time. PLS-DA algorithm shows the superior performance compared to other algorithms. 

 

VI. CONCLUSION 

The main goal medical data mining algorithm is to get best algorithms that describe given data from multiple aspects. The 

algorithms are very necessary for intend an automatic classification tools. With help of automatic design tools to reduce a wait in line 

at the experts. The PLS-DA was the best one among ten (five criteria are satisfied). Three axis are used the redundancy cut value is 

0.025, positive and negative values are predicted based on the recall and 1-precision values. It can be classified as function as positive 

and negative and finally constant value of positive and negative. The first one is computing time in 432 milliseconds it is the lowest, 

second one is Cross Validation error rate is 0.1386, If the precision value is less than 0.8, fourth one Bootstrap Validation error rate is 

0.2558 lowest (i.e. repetition is 1, test error rate 0.2245, Bootstrap, Bootstrap+) compare to others and finally three values(Accuracy, 

Specificity and Sensitivity) are calculated by using formula and the prediction one is Accuracy .Then the Accuracy of PLS-DA is 

86.13% from the above results PLS-DA algorithm plays a vital role in data mining techniques. There are so many classifiers are used 

for gene classification. SVM is the best classifier for gene classification, it shows better results in structural and functional based gene 

classifications, but for sequence based classification and group classification among sub type it gives minimum results. In that case 

PLS-DA shows better results. It also results sequence based classification with very least error rate and which increases the accuracy 

rate. The performance of PLS-DA shows the high level compare with other classifiers. Hence PLS-DA shows the concrete results with 

different Heart disease of patient records. Therefore PLS-DA classifier is suggested for Heart disease based classification to get better 

results with accuracy and performance. 
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Abstract- To minimize the computational effort needed to solve a 

zero one Integer Linear Fractional programming problem a new 

approach has been proposed. Here we use   matrix for finding the 

solution of the integer linear fractional programming problems. 

 

Index Terms- one Integer Linear Fractional Programming 

Problems,   matrix and Promising variables 

 

I. INTRODUCTION 

ero-One Integer Linear Fractional Programming Problem is 

a special case of Integer Linear Fractional Programming 

Problem. There are various methods used to solve such 

problems. To reduce the computational effort a new algorithm 

has been proposed to solve Zero-One Integer Linear Fractional 

Programming Problem. In this algorithm the decision variables 

are arranged based on the maximum contribution to the objective 

function. The arranged variables are then allowed to enter into 

the basis. This leads to reduce the computational time by means 

of reducing the iteration. The descriptions of new algorithm have 

been discussed in this chapter.  

          

II. STRUCTURE OF ZERO-ONE INTEGER LINEAR 

FRACTIONAL PROGRAMMING PROBLEM 

        In a Integer Linear Fractional Programming Problem, if all 

the variables are restricted to take the values either 0 or 1 only, 

then the given problem is known as  Zero-One  Integer Linear 

Fractional Programming Problem. 

        The general Zero-One Integer Linear Fractional 

Programming Problems is given by 

 

     Extremize Z  =  0

0

dXD

cXC
T

T





 

 

                          Subject to 

          

             AX    P 0  

 

            and   X  = 0 or 1 
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Let the columns corresponding to the matrix A be denoted by P 1  , P 2 , P 3 ……P n  where 

 

Z 
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C
T

 = ( c 1 , c 2 , c 3 ……c n  ),          D
T

 = ( d 1 , d 2 ,d 3 ……d n ) and  c 0 , d 0  are scalars. 

 

III. ZERO-ONE INTEGER LINEAR FRACTIONAL 

PROGRAMMING ALGORITHM             

       This algorithm consists of three phases.  In first phase 

promising variables are arranged, second phase arranged 

variables are allowed to enter into the basis and finally 

determination of new solution vector to the integer linear 

fractional programming problem.  

The step by step procedure is as given below. 

Step 1 :   Let  iteration = 0 

Step 2 :   Perform phase I 

Step 3 :   Perform phase II 

Step 4 :   If the set J is empty then , Perform phase III 

Step 5 :   stop.    

Phase I  - Ordering of Promising variables 

       Step 1 .  Using the intercepts of the decision variables along 

the respective axes with respect to the chosen basis a matrix is 

called   matrix is to be constructed. A typical intercept for the 

j
th

 variable, x j  due to the i
th

 the resource, b i  is 
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       Each row of the   matrix consists of m number of intercepts 

of the decision variable along their respective axes and each 

column consists of intercepts formed by the number of promising 

decision variables in each of the m constraints. 

       Step 2 .  The minimum intercept and its position in each row 

of    matrix is find out. If there are more one minimum intercept 

then one of them is selected arbitrarily. Multiply the minimum 

intercept of the variable corresponding to a row with the 

corresponding   contribution coefficient in the objective function 
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both in the numerator and denominator and the objective 

function value 
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0

dxd
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 is calculated. 

       Step 3 .  Repeat step2 till the minimum for each row as well 

as its contribution to the objective function are calculated.  

       Step 4 .  Let   = 0. J is a set consisting of the subscript of 

the promising variables. 

       Step 5 . Select the variable whose 
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 value is 

the largest. If the same  largest  


















0

0

dxd
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jj

occurs, for more 

than one variable then the variable that has maximum 

contribution including the fractional value is taken as the 

promising variable.If that is also same then select any one 

arbitrarily. 

       Step 6 . Let it be Rx
.Then Rx

 is selected as the promising 

variable. 

       Step 7. Increment   by 1.The subscript of the variable Rx
 

is stored as the 
thl  element in set J. 

       Step 8. The row corresponding to the variable Rx
 as well as 

the other rows whose minimum occurs in the column at which 

the minimum for Rx
 occurs are deleted. 

       Step 9. Step 5 to 8 are repeated  till either all the rows or all 

the columns are deleted. 

       Step 10. The set of variables collected in Steps 5 to 8 are the 

ordered promising variables. 

 Let J= { Subscripts of the promising variables arranged in the 

descending    

             order
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0

dxd
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jj

 value }. 

Let   be the total number of elements in the set J.  

 

Phase II – Arranged variables are allowed to enter into the 

basis 

       The arranged promising variables are allowed to enter into 

the basis one by one based on the entering criteria.The step by 

step procedure is given below. 

       Step 1.   Let 1k , pos = 0 and X B   is the solution vector 

and flag(=0) is the flag vector. 

                         flag =  1
0

.

.

.

0

0

0































n             ;          P old0  = P 0  

       Step 2.   If  Iteration = 1 then  P old0  = P 0  

       Step 3. Iteration is incremented by 1. 

       Step 4.  The 
thk  element in the set J is selected and let it be 

j. Then the entering variable is jx
. 

       Step 5. Assign 1 to the j
th

 element of the vector X B  

       Step 6.  P 0  vector is modified using the relation 

        P new0   =  ( P old0  ) i  -   ( P j ) i  

                     i = 1,2,3….m 

       Step 7.  Replace P old0  by  P new0  

       Step 8. If  pos = 0 then t = pos = k, else t = pos. 

            If  pos =    then Perform Phase I 

       Step 9.  t = t + 1      

        Step 10.  Let   the t
th

  element in the set  J be r 

                 r  = min { int { ij

iold

P

P

)(

)( 0

} ;     ( P j ) i  > 0  } 

                  1  =   
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dd

cc
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                  Pos = t 

          Step 11.    If   r   1 then goto Step 12. 

                     Else if t <    then  goto Step 9. 

          Step 12.    Let the subscripts of the variable corresponding 

to pos be r and goto Step 5.               

 

Phase III – Determination of  new ( improved ) solution 

vector to the Zero-One Integer Linear Fractional 

Programming Problems 

       Except for the most promising variable in the solution set 

obtained in phase II the values of  remaining variables are set to 

zero. Taking this as starting solution, phase I and II are 

performed until improved solution is obtained. If there is no 

improvement the next promising variable value along with the 

most promising variable also  is retained and the remaining basic 

variables made to zero. Phase III is repeated until the basic 

variables list exhausted. 
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Algorithm 

       Stage I. The basic variables are arranged according to the 

descending order of their contribution to the objective function 

       Step 1.  = 0, k =0, n 1  is is the number of basic variables 

having non zero values in the solution 

       Step 2.  X is the solution vector obtained in phase II. 

       Step 3.  If 
th  element in X, ie   X   > 0, then 

       Multiply  















0

0

dxd

cxc





 , let it be stored as k
th

 row  0
th

 

column element of array W and    is stored as  k
th

 row 1
th

 

column element of array W.  k is incremented by one. 

       Step 4.    is incremented by one 

       Step 5.  If    < n 1  then goto step 3. 

       Step 6.  The array W is sorted in the descending order based 

on the 0
th

 column values of      

            W 

       Stage II.  Finding the solution by assigning all the variable 

values except one in the basis to zero level. 

       Step 7.   k = 0 

       Step 8.    = 0 

       Step 9.   i = 0 

       Step 10.  If  i > k then 

                J = W 1i  

                 X j = 0 

       Step 11.   i is  incremented by one 

       Step 12.  If   i < n 1  then goto step 10 

       Step 13.  Now  P c  is the current resource vector or ( RHS ) 

and corresponding objective function value Z 1  is calculated. 

       Stage III.  Find the new solution 

       Step 14.  Use phase I and phase II and find the new solution 

X  which is stored as Y(  ) and the corresponding objective 

function value Z 2 is stored as V (  ). 

       Step 15.      is incremented by one 

       Step 16.  If     < n 1  then goto step 9 

       Step 17.  Find the largest of V (  ) and its position pos, 

where ( 0    < n 1  ), Let it be stored in Z 3 . 

       Step 18.  If  Z 3  > Z,  then   Replace X by Y ( pos) 

               goto step 1.   

              else  if k < n 1   then  

               increment k by 1. 

               goto step 8. 

    

IV. NUMERICAL EXAMPLE  

       Solve the following   Integer   linear Programming Problem. 

Maximize   Z =    

Subject to the constraints 

4x1+ 2x2 + 6x3+ 7x4+ 2x5    ≤ 25 

3x1+ 5x2 + 4x3+15 x4+ 3x5    ≤ 20 

9x1+ 3x2 + x3+ 4x4+ 7x5   ≤ 22 

 

Where   x1, x2, x3, x4, x5   ≥ 0 and all are integers 

 

Solution 

A=     P0 =   , P1 =  , P2 =  , P3 =  

 

         X =    ,   P4 =   , P5 =   

C
T
 = (4,17,24,23,19 )  ,  D

T
 = ( 2,3,4,6,3) ,C0 = 3 , D0 = 50. 

 

Phase - I 

To find  Matrix 

      dj     cj     xj                                 
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 =         

 

Arrangement of promising variables 

                        J = {3, 2, 5} 

Phase – II 

X0  =     P0 =   

 

X3   enter into the basis with value 1. 

 

=    

Z =  = 0.5 

P0- new =   P0-old – Pj =  _  =  

 

P0-old  = P0- new  =  

 

2
nd

 element in the set J is r (ie) r = X2 

 

 

 = minimum  = minimum (9,3,7) = 3 

  = 0.92 

 

 is greater than 1 

 

So, X2 enter into the basis with value 1. 

=    

 

Z =  =  = 0.77 

P0- new =  P0-old – Pj =  _  =  

P0-old  = P0- new  =  

3
rd

 element in the set J is r (ie) r = X5 

 is greater than 1 

So, X5 enter into the basis with value 1. 

 

=   ,Z =  =  = 1.05,P0- new =  P0-old – Pj = 

 ,P0-old  = P0- new  =  

 

 

 

Phase - I 

To find  Matrix 

       dj     cj     xj                                                                    

 =         

 

Arrangement of promising variables 

J = {1} 
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Phase – II 

XB  =     P0-old = P0 =  

X1 enter into the basis with value 1. 

 

=    

Z =  = 1.08 

P0- new =  P0-old – Pj =  

 

Phase - I 

To find  Matrix 

      dj     cj     xj                                      

 =     

 

Arrangement of promising variables 

                        J = { } 

The current solution is  

 

Maximum Z =  =  = 1.08 

 

 

Phase-III 

 

 is retained 1 and remaining variables are set to zero (ie) is 

 

Now P0 =  

 

Phase - I 

 

To find  Matrix 

dj     cj     xj                                                  

 = 
  

    

 

Arrangement of promising variables 

 

J = { 3,2,1} 

 

Phase – II 

XB  =     P0-old = P0 =  

Z =  = 0.42 

X3 enter into the basis with value 1. 

 

=    

Z =  =0.81,P0- new =  P0-old – Pj =   

 

2
nd

 element in the set J is r (ie) r = X2 

 = minimum  = minimum (8,2, 4) = 2 

  =  0.66 

 is greater than 1 
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So, X2 enter into the basis with value 1. 

=    

Z =  = 1.05 

P0- new =  P0-old – Pj =   

 

 

3
rd

 element in the set J is r (ie) r = X1 

 = minimum  = minimum (3,2, 1) = 1 

  = 0.13 

 is greater than or equal to  1 

So, X1 enter into the basis with value 1. 

=    

Z =  =1.08,P0- new =  P0-old – Pj =   ,P0-old  = P0- new  = 

 
 

Phase - I 

To find  Matrix 

      dj     cj     xj                                 

 =     

 

Arrangement of promising variables 

                        J = {  } 

 

Here the Phase III will not improve the solution. 

 

So , the Optimal Solution is  

 

Maximum Z =  =  = 1.08 

 

V. CONCLUSION 

         In this paper a new approach to solve Zero One Integer 

Linear Fractional Programming problem has been discussed. The 

above algorithm rendered best optimal solution. In Future this 

method can be applied in different types of Linear Fractional 

programming problem to get a better optimal solution. 
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     Abstract - We know that what is cost of storing the data on servers and again retrieving the same data. It is 

only suitable for paid users. Through our project we are going to reduce cost of this data storage and retrieval 

process and it will be beneficial for normal users. In our survey we found that such web sites are available but 

they are not feasible and affordable for normal users. So we picked up this huge drawback and we are trying to 

design an application for the same. Our system is based of secure retrieval of stored data along with safety and 

reliability. The most important attribute with our system is the need of key for receiving data for each user and 

thus increase the security levels. 

Index Terms- Secure data transfer component, Key generation. 

I. INTRODUCTION 

he use of the terms uploading and downloading often imply that the data sent or received is to be stored permanently, or at 

least stored more than temporarily. In contrast, the term downloading is distinguished from the related concept of streaming, 

which indicates the receiving of data that is used near immediately as it is received, while the transmission is still in progress and 

which may not be stored long-term, whereas in a process described using the term downloading, this would imply that the data is only 

usable when it has been received in its entirety. Increasingly, websites that offer streaming media or media displayed in-browser, such 

as YouTube, and which place restrictions on the ability of users to save these materials to their computers after they have been 

received, say that downloading is not permitted. In this context, download implies specifically "receive and save" instead of simply 

"receive".[1] However, it is also important to note that downloading is not the same as "transferring" (i.e., sending/receiving data 

between two storage devices would be a transferal of data, but receiving data from the Internet would be considered a download. 

Uploading" and "downloading" are terms used to refer to types of electronic data transfers. The difference between them is the 

direction in which the files are being transferred. Files are considered to be uploaded when they are transferred from a computer or 

other electronic device to a central server, and downloading is when the files are transferred from a server to a smaller peripheral unit, 

such as a computer, smart phone or other device. [2] These two different types of transfers are often done via the Internet, such as 

when a file is downloaded from a website. The transfer of data from one system or device to a similar system or device, such as from a 

desktop, computer to usually is not considered uploading or downloading.  

II. RELATED WORK 

     Currently the system used for storing and again retrieving the data is very costly and used at a large scale. No 

matters, the systems provide many operations along with data storage but they are paid system. So because of 

this major disadvantage of the currently available systems, it is used by the premium users only i.e. paid users. 

     In the current scenario for such systems it is necessary that you must provide your credit card number, as it is 

paid service. Some systems also provide the facility of free data storage and retrieval but it is for limited number 

of days only. Currently system does not provide any authentication criteria for retrieving the data. There are 

many such problems with the existing system. The main drawbacks of existing system are: 

- Expensive: Only paid users are allowed to send the data also user has to submit the Credit card number to pay 

for respective services. 

- Less secured: Current systems do not provide any full-proof mechanism for authentication of the user. 

- Unreliable:  As no full-proof mechanism for user authentication is supported by currently used systems, 

therefore it is not reliable to make use of such services or software’s. 

 RapidShare 4Shared Mediafire F-Secure 

T 

http://en.wikipedia.org/wiki/Streaming_media
http://en.wikipedia.org/wiki/YouTube
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SMS Verification No No No Yes 

Key Generation No No No Yes 

Traffic/Bandwidth Limited Limited Limited Unlimited 

 

III. PROJECT SCOPE  

On domestic level where students are concerned it could be used as software where in it is possible to transfer 

power point presentation, assignments, programs, video clips could be sent within few of minutes. On industrial 

level where data privacy/security is a major concern, our software provides efficient security and adding it up 

with unlimited data transfer. 

3.1 User Classes and Characteristics: 

This software applies to any user of any computer system. There is no limitation on who would be able to or 

allowed to use F-Secure, as F-Secure is an application that could be used by user of a computer system who 

would like to manage as well as Upload and Download data i.e. files on network. On domestic level this 

application is useful in Schools, Colleges, Universities where Students can make use of this software to get 

required data (assignments, practical’s etc). On industrial level many companies can use this software to 

transfer their highly sensitive data in other companies. [3] 

- Administrator: They are one of the core users and are able to authenticate the client who is going to upload 

and download data. 

- Characteristics: Administrator must have knowledge of working of file sharing systems and he/she should be 

able to solve the problems that come across during the file transfer process. 

- End User: The end users are expected to be Internet literate because they are the people who are going to get 

the key and verification message. 

- Characteristics: No technical experience is required basic knowledge of handling system is sufficient.   

 

3.1.1 Operating Environment 

As far as operating systems are concerned F-Secure is compatible with: 

-All 64-bit versions of Microsoft Windows 

-All 32-bit Microsoft Windows (95/98/ΝΤ/2000/ΧP/Vista) 

-All POSIX (all versions of Linux/all versions of BSD/all UNIX-like operating systems) 

Moreover, F-Secure is produce with the help of open source both front end and back end that is compatible with 

almost any operating system. It is obvious that F-Secure is independent from the operating system of the 

computer system on which it runs. This software is web-based and can be viewed by any web browser, i.e. 

Mozilla, Internet Explorer, Netscape Navigator, and Opera. 

 

3.1.2 Design and Implementation Constraint 

Main server should always be on. Every client system should have web browsers like Google Chrome, Mozilla 

Firefox, Internet Explorer, Netscape Navigator, and Opera or web browsers which are compatible to above 

mentioned browsers. Every system should also have flash player installed in it. Anyone who wishes to work on 

further development of F-Secure should have the knowledge of following programming languages: • HTML 

(Front) •Java Script (Front) •PHP (Back). 
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3.1.3 Assumptions and Dependencies 

Every user should provide the mobile number compulsorily, because the authentication code will be sent to the 

same mobile number. Every new visitor should fill registration form and set the user id and password. While 

downloading the data, the user should enter correct file password, authentication key and Captcha code. We 

assume that extra documentation beyond this report would not be necessary in order for the user to utilize this 

software. 

 

3.3 External interfaces Requirements 

3.3.1 User Interfaces 

The first interface is the log-in screen.  This is where the user has a specific Username and Password so that 

they can gain access to the software and data. User can also choose that whether he/she wants to upload or 

download the data. One of F-Secure’s advantages is its user interfaces, as they are extremely functional, easy to 

use and can be handled even by users with very little knowledge and experience on using computer systems. 

 

3.3.2 Hardware Interfaces 

Though not necessarily interfacing with the hardware, the system must make use with an internet connection. 

For F-Secure’s installation and use, requirements are almost zero. It can run on any computer system, regardless 

of the type of operating system used. The only thing F-Secure require, as far as hardware is concerned, is a 

compatible CPU. 

3.3.3 Software Interfaces 

Along with the internet connection, the system makes indirect use of an internet browser.  Outside of the HTML 

code and PHP, the code doesn’t tell any software, including the browser, what to do. 

-HTML: It is used to develop various pages and forms. 

-PHP: It is used to carry data. 

-JavaScript: It is used to perform logical calculations and looping activities. 

-CSS: It is used to place the components on pages and forms. 

Moreover, F-Secure is produce with the help of open source both front end and back end that is compatible with 

almost any operating system. It is obvious that F-Secure is independent from the operating system of the 

computer system on which it runs. This software is web-based and can be viewed by any web browser, i.e. 

Mozilla, Internet Explorer, Netscape Navigator, and Opera. 

 

3.3.4 Communication Interfaces 

The system uses an internet connection to connect to the database.  The code itself though, does not specifically 

direct the network controllers to do any work. Connection to the Internet would be considered useful for users, 

as, through it, they would be able to access the software and information about F-Secure. 

-MySQL database: Multiple systems communicate with each other using common database stored on main 

server and also it is an open source and feely available. 

 -LAN: for data transmission. 
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3.4 Non-Functional Requirements: 

3.4.1 Performance 

For system to perform precisely or affectively bandwidth is the major requirement. Even if minimum 

requirement is around 256KBPS, system to run smoothly, must be provided bandwidth of around 1MBPS. 

 

3.4.2 Safety 

To keep the uploading/downloading data safe, there should not be any voltage fluctuations of computer system. 

This application does not run in cases of wrong pass word/key insertion or wrong settings. In case of error it 

provides an alert message to users with appropriate help messages. 

 

3.4.3 Security 

System generated key i.e. private key must be kept hidden from any other person except the One on receiving 

end. Access to the database should be restricted to people who are not valid/authenticated users.  Passwords and 

ID’s should be regulated to be at least a certain length and also contain -alphanumeric characters in both the 

password and key generation.   

 

3.5 Other Requirements 

3.5.1 DB requirements:- 

MySQL is a relational database management system which is an open source database. (RDBMS) that runs as a 

server providing multi-user access to a number of databases. Many web applications use MySQL as the 

database component of a LAMP software stack. Its popularity for use with web applications is closely tied to 

the popularity of PHP, which is often combined with MySQL. Several high-traffic web sites (including Flickr, 

Facebook, Wikipedia, Google (though not for searches), Nokia and YouTube) use MySQL for data storage and 

logging of user data. MySQL is one of the top databases available in the market. MySQL is a relational 

database with many advanced features and options. Over time, MySQL has proved itself to be a fast, reliable 

and cost effective competitor to the other more expensive databases like MS SQL Server and Oracle. Here are a 

few of the advantages of using MySQL in database development. MySQL is easily installable and operable on 

different platforms including Windows, Linux, OS2 and Solaris. Cross platform operability makes it a favorable 

choice for development companies. MySQL database system also contains APIs for integration with C, C++, 

PHP, Java, Perl, Python and Ruby etc. You can connect it easily with different development platforms so you 

can actually integrate applications developed in different OS and development platforms. MySQL as a 

relational database is secure as all access passwords are stored in an encrypted format restricting any 

unauthorized access to the system. It also encrypts the transactions so eavesdroppers and data harvest tools 

cannot replicate or regenerate the database transactions once they are processed. 

Features: 

- Because of its unique storage engine architecture MySQL performance is very high. 

- Supports large number of embedded applications which makes MySQL very flexible.  

- Use of Triggers, Stored procedures and views which allows the developer to give a higher productivity.  

- Allows transactions to be rolled back, commit and crash recovery. 

- Triggers & cursor. 

- Open Source 
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- Fast Development 

- Better for Small Businesses 

- Cross Platform Operability 

- Security 

 - Connectivity 

 

IV. SYSTEM ARCHITECTURE 

4.1 MVC 

 

Fig. 4.1: System flow 

 

As you see above if you split your project three part like Application Development, Database and Data 

processing and Interface development then of course you project will be more understandable and developers 

can work more efficiently. 

 

- Model: It handles data processing and database works part. Model processes events sent by controller. After 

processing these events then it sends processed data to controller (thus, controller may reprocess it) or directly 

to view side. 

 

- View: View prepares an interface to show to the user. Controller or model tells view what to show to the user. 

Also view handles requests from user and informs controller. 

 

- Controller: Let’s say controller is like brain of the system. That is right. Because it processes every request, 

prepares other parts of the system like model and view. Then the system determines what to do by controller’s 

commands. Even if you are junior developer you probably faced with a problem called “Complexity of Project”. 

There MVC comes. MVC helps you to decrease complexity of project. For instance, there is a team with 5 

people. If they are working on same project after sometime project reaches a point which no one can understand 

what project is going to be. MVC splits project to (by default) three different parts. Like Model, View, 

Controller.[4] 

4.2 CodeIgniter 
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CodeIgniter is an open source rapid development web application framework, for use in building dynamic web 

sites with PHP. "Its goal is to enable [developers] to develop projects much faster than...writing code from 

scratch, by providing a rich set of libraries for commonly needed tasks, as well as a simple interface and logical 

structure to access these libraries." 

CodeIgniter is loosely based on the popular Model-View-Controller development pattern. While view and 

controller classes are a necessary part of development under CodeIgniter, models are optional. 

Features: 

- Extremely Light Weight 

- Full Featured database classes with support for several   platforms. 

- Form and Data Validation 

- Session Management 

- Email Sending Class. Supports Attachments, HTML/Text       email, multiple protocols and more 

- File Uploading Class 

Search-engine Friendly URLs 

 

V. TECHNICAL SPECIFICATION 

The technologies which are used to implement the system are: 

1) HTML is used for webpage creation. 

2) PHP is used as server side language as it is free and open source. 

3) Java Script and JQuery for webpage validation and dynamic generation. 

4) Eclipse PHP is used as a Rapid Application Development 

Tool (RAD) or as an Integrated Development Environment (IDE) for coding the software. 

5) MySQL is used as database management system because it is free and open source and also fast. 

 

5.1 Advantage 

- Security: Our site provides highest security for file hosting by exact authentication of downloader via SMS 

verification and key matching. 

- Unlimited Bandwidth and traffic: Our site gives unlimited data storage and bandwidth it also handles large 

traffic of data.  

- CAPTCHA Verification: For every download we used CAPTCHA verification so that various attack on site 

can be prevented. 

 

5.2 Disadvantage 

- SMS verification would not work if mobile phone is out of range. 

- If downloader lost his mobile phone then it is almost impossible for him to get the file without phone. 
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Abstract- Juvenile  nasopharyngeal  angiofibroma  is  a  rare  

benign  neoplasm  that  occurs  in  the nasopharynx  particularly  

seen  in  young  adolescent  males. Surgery is the primary 

treatment of choice. Surgical approaches are either a standard 

open method or with the advent of endoscopes, recently it is 

endoscopic endonasal approach. With either of the approaches, it 

poses a great surgical challenge for the surgeons because of the 

vascular nature of the tumor and hence its risk for torrential 

bleed. Preoperative endovascular embolization has significantly 

reduced the risk of intraoperative bleeding and aids in tumor 

removal. However, embolization facilities are not available at all 

centres and embolization per se itself carries risk as high as 20 % 

leading to central artery occlusion, oroantral fistula due to tissue 

necrosis, occlusion of the middle cerebral artery followed by 

stroke and occlusion of ophthalmic artery. We present this article 

to share our experience of resection of juvenile nasopharyngeal 

angiofibroma  using endoscopic endonasal approach without 

prior preoperative embolization and the  importance of working 

around the periphery of the tumor with ligation of pedicle which 

helps in significant reduction of intraoperative bleed. 

 

Index Terms- juvenile nasopharyngeal angiofibroma, 

embolisation, endoscopic approach. 

 

I. INTRODUCTION 

uvenile nasopharyngeal angiofibroma (JNA) is a relatively 

rare, benign neoplasm of nasopharynx primarily affecting 

prepubertal and adolescent males (median age 15 years) 

classically presenting with unilateral nasal obstruction, epistaxis, 

and nasopharyngeal mass [1, 2].  They represent 0.05% to 0.5% 

of all head and neck tumors [1].  The propensity of this tumor for 

its torrential bleed and its ability to spread along the skull base 

and intracranial extension makes it a feared clinical entity. 

Surgery is the gold standard treatment of choice with other 

treatment modalities being complimentary.   

 

II. CASE REPORT 

        A 15year old boy presented with persistent progressive 

nasal obstruction, snoring, mouth breathing, hyponasal speech 

and intermittent spontaneous epistaxis predominantly on the left 

side since 1 year.  

        Otorhinolaryngological examination revealed a deviated 

nasal septum (DNS) to the right with mucoid secretions in the 

left cavity.  Nasal endoscopy showed a greyish lobulated fleshy 

mass obscuring both the choanae which bleeds on touch on the 

left nasal cavity. Computed Tomography study of Paranasal 

Sinus revealed well defined mass in left posterior nasal cavity 

and nasopharyngeal region with extension to the left 

pterygopalatine fossa expanding and eroding the ipsilateral 

pterygoid process with moderate enhancement on contrast 

administration consistent with juvenile nasopharyngeal 

angiofibroma. (Fig.1)  

 

 
 

        Figure 1: Computed tomography (contrast study) showing a 

well defined enhancing mass in the posterior nasal cavity and 

nasopharynx with extension to the left pterygopalatine fossa 

expanding and eroding the ipsilateral pterygoid process. 

        Arrow indicating well defined contrast enhanced mass in the 

nasopharynx and left pterygopalatine fossa. 

        Based on Fisch classification, it was a stage II tumor.  

Hence, the decision was made to approach this tumor through an 

endoscopic endonasal approach. Laboratory investigations 

revealed   blood parameters within normal limits. His blood 

group being B positive, 3 units of cross matched blood were 

reserved. 

        A septal window was created for access using Killian’s 

incision. Left middle meatal antrostomy, partial middle 

turbinectomy, complete ethmoidectomy and sphenoidotomy were 

done. Sphenopalatine foramen identified and sphenopalatine 

artery ligated. Posterior wall of maxillary sinus was removed and 

pterygopalatine fossa visualised. Dissection carried around the 

tumor subperiosteally. Vidian nerve, its canal and maxillary 

nerve visualized. Tumor delineated from the surrounding 

pterygopalatine fossa structures and removed by ligating the 

pedicle. Tumor pushed medially and its attachments to septum, 

margin of choanae, floor of sphenoid sinus were released 

submucosally and tumor was delivered in toto and sent for HPE. 

The nasal cavity and sinuses were inspected and no active 

bleeding was observed. Bilateral nasal cavity was packed with 

T 
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merocel pack. The total amount of blood loss was around 350 ml. 

Post operative recovery of the patient was uneventful. 

Histopathological examination was consistent with juvenile 

nasopharyngeal angiofibroma.  The patient is under regular 

follow up. Endoscopic examination and post operative CT scan 

after 6 months does not reveal any recurrence. (Fig. 2) 

 

 
 

        Figure 2: Post operative computed tomography scan 

(contrast study) showing nasopharynx and left pterygopalatine 

fossa free of mass. 

        Arrow showing nasopharynx and left pterygopalatine fossa 

free of  mass. 

 

III. DISCUSSION 

        The first description of this tumor was made by Hippocrates 

in 5
th

 century BC. Friedberg was the first to call it angiofibroma 

in 1940 [3]. The tumor lacks a capsule and spreads submucosally 

and extends along natural foramina and fissures, not invading 

bone but often eroding it by pressure atrophy [2]. JNA arise in 

close proximity to the posterior attachment of middle turbinate, 

near the superior border of sphenopalatine foramen, and can 

extend anteriorly into the nasal cavity and septum, superiorly into 

the sphenoid sinus and laterally towards the pterygopalatine 

fossa. There are a variety of staging criteria for evaluating JNA 

which include Chandler, Radkowski, Fisch, Andrews, Onerci and 

Sessions et al. Transnasal biopsy is not indicated as it may 

provoke brisk hemorrhage.  Imaging techniques such as CT and 

MRI are important tools of diagnosis, complement each other 

and help to define the extent of tumour. Selective arteriography 

with subtraction techniques will show the size, site of the lesion 

as well as the size and location of feeding vessels [4].  

        Surgery is the gold standard treatment for JNA. Other 

treatment options are nowadays occasional complimentary 

include chemotherapy, hormone administration, radiation therapy 

and embolization. Surgical techniques for JNA’s include open 

surgical approach and endoscopic surgery or combined 

techniques depending on the stage of the tumor. Open surgical 

approaches are transpalatal, transantral, transnasal, lateral 

rhinotomy, midfacial degloving, and LeFort 1 osteotomy and 

infratemporal fossa approach. With the evolution of 

improvements in technique of endoscopic surgery assisted with 

better instrumentation and knowledge of intranasal anatomy, it is 

a viable alternative to open surgery. 

        For patients with JNA with tumor extension involving the 

nasopharynx, the nasal cavity, the pterygopalatine fossa, the 

transnasal endoscopic technique offers invasive resection of the 

entire tumor mass with minimal morphological disturbance [5]. 

Endoscopic surgery has great advantage because it preserves 

both the anatomy and physiology of the nose requiring less days 

of hospitalization, absence of visible scars and provides the 

possibility of obtaining a broad view of the lesion and its 

anatomic relationship with adjacent structures, enabling more 

accurate, complete dissection and better control of bleeding. It 

also avoids complications such as epiphora, dysesthesia, trismus, 

and craniofacial deformities [3]. The push pull technique which 

involves an incision of about one inch in the gingivo buccal 

sulcus is another evolution in endoscopic surgery for JNA [6, 7]. 

Endoscopic removal of JNA tumor appears to be safe and 

effective. Recurrence was not appreciably affected by approach 

[8].  

        Preoperative embolization reduces the occurrence of 

intraoperative bleeding and aids in visualization of the tumor and 

complete resection of larger tumours, but such a facility is not 

available in all centres. Complication of embolization rates may 

be as high as 20%, includes central retinal artery occlusion, 

oroantral fistula due to tissue necrosis, occlusion of the middle 

cerebral artery followed by stroke and occlusion of ophthalmic 

artery [1].  

        Use of radiotherapy for primary treatment for JNA has been 

described in recent publications. Other modalities of treatment 

such as antiandrogenic agents like flutamide and Gamma knife 

surgery (GKS) has been tried [9].  

        Inspite of technological and surgical advances, the 

recurrence rate have been reported between 30 and 50%, most 

occurring during the first 12 months after primary treatment. 
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Abstract- The paper is designed after attending and presenting 

series of presentations and conferences. It draws attention of 

many people who have similar feelings on English language. 

Today, classrooms are filled with flexible rules of teaching 

curriculum. The present papers also assess how language learners 

need to enhance their learning abilities and source of material to 

achieve language learning goals. Despite improvement of 

language skills of major such as, LSRW, it’s time to find other 

features of language skills such as correctness, accuracy, fluency 

and word power. Though speaking and writing are productive 

skills listening and reading core abilities to identify learners 

themselves find to choose freely. Self instructional material is 

primary source of language learning. Since English learning 

language (ELL) material in the form of textbook linked to the 

classroom and distinctly lack of update from the modern context. 

Considering Indian learner’s English usage and the quality of the 

language test, material production, this paper advocates teaching 

English through using text books is outdated. Then, if highlights 

the significance of the self instructional material is found to be 

main tool of learning which is of course, remarkable 

infotainment these days.  

       In addition to the above objectives it also discusses 

pedagogical implementation of the learning of the language in 

the classroom context to create better curriculum course. 

 

Index Terms- self instructional material, Indian learners, gadget 

used learning. 

 

I. INTRODUCTION 

n the world of liberalization, speaking English has increasingly 

become a common medium of communication. The number of 

people using of English as medium of communication have been 

increased considerably in the present world of globalization. The 

increase is in the supply of the material in the form of text book. 

Do these modern learners really feel at home by such kind of 

instruction? These are indeed inevitable questions to the teacher 

of English. What are the other source of material available in 

terms of learning English and what is a better way of learning 

English? These are some investigations and survey being done in 

Vardhaman College of Engineering, Hyderabad, India. 

        Perhaps it might be right to start with the college students 

who really dejected with outdated irrelevant textbook of English. 

Many complain it is a burden of aimless learning because many 

textbooks in India curriculum are written by non-native speakers 

of English. The present learners need freedom of learning by 

themselves. In due respect to the learners nature of learning, this 

is how new method of instruction advocated, for instance, i-Pad. 

It is introduced in this paper as a  language perspective.   

 

II. LEARNING STRATEGIES OF ENGLISH 

        The four language skills are deemed to be most important in 

language acquisition. The key language skill however is that of 

speaking. Text book is a primary tool of any teacher in the 

classroom. Learners are usually being mastered the English 

language by writing vigorously specially courtiers like India 

where English is positioned second language. This method 

constantly fails to achieve learning of target language. Classroom 

is the boundary and textbook is a dictator in the hands of fellow 

teachers. This is how leads to an unnatural method of instruction. 

It’s obvious that internet provides us with a data of information. 

It is regret to say that curriculum in the teaching of English has 

not been integrated with technology in the classroom. I pad is 

worth using inside and outside the classroom. The major 

challenges occur in present era when English is assigned to be 

studied in the form of textbook across Indian institutions. Though 

English is a compulsory subject in schools and colleges, 

considerable, results are not shown. The objective, methodology, 

principles, and curriculum design need to be redefined. 

 

III. LEARNING AND THE WEB 

        Students are learning from the web directly. Any kind of 

information has harnessed the web. Its resources in many ways 

benefit the learner. Internet based information is 

indistinguishable from normal textbook. Every institution has to 

understand through importance of learning through web. It is a 

collection of readymade source of information. Grabbing a small 

gadget like iPad would be a start up for leaning through fun 

which of course takes just eight seconds to start up to boot 

applications. Using of technology would definitely leverage one 

day. Technology contributes to excellence which to systematic 

learning excellently. Technology is more accessible these days 

compared to the previous technology a decade ago. 

The following chart shows survey of users of technology for 

learning English in Vardhaman College of Engineering 

Hyderabad. 

 

 

 

 

I 
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        The above chart displays percentage of students using 

technology from 2000 through 2013. 

        Students and their learning styles are different today 

because of easy access to information. The combination of 

teaching and widespread access to internet would better equip to 

capture information. The world moved from a dial up network to 

a broadband network and it has further moved to a cloud-based 

administrative dashboard. The ubiquity of web source 

information is absolutely congruous with current trends of 

teaching, especially with ELLs. Links have now become a major 

part of any information. There are obvious ways now that 

learners access and use information in the relevant context. Most 

often learners enjoy variety of information that has been 

presented in different approach. 

 

IV. ROLE OF IPAD IN ELL’S PROGRESS 

        The advent of iPad has given learners freedom of listening, 

recording, reading text online, referring other sources, and most 

importantly looking up thesaurus-dictionary, writing mock as 

tests, sharing information so on and so forth. The learner has to 

build up sense of responsibility for his own work because 

craftsmanship comes through constant practice; the learner shall 

also have a sense of growing in the language. The usual role 

textbook centered classroom precisely do the same work at the 

same time however, language comes through emotional 

involvement rather than logical thinking apparently. iPad has 

created a platform for learners to record their voice, check 

pronunciation, and listen to native speaking feature audio files 

which can constantly played and replayed several times to 

estimate evaluation of progress in fluency, pronunciation, and 

intonation in their recorded speech. The real teacher can help the 

learner by providing parallel lines of learning with self 

exploration. The simple dramatization of language classroom 

would not provide any opportunity of real learning with lively 

experience with such gadget like iPad. Learners share their 

emotions and experiences with their friends imitating language 

syntax of native speakers’ sentence pattern instantly. This is 

would them self explanatory for language exploration by group 

dynamics of learning through sharing. The major and simplest 

aid in the classroom is the blackboard, yet many English teachers 

seldom use it except for writing vocabulary. The modern 

electronic gadget like iPad making people pocket-ready 

intelligent speaker. A good deal of the language is still beyond 

classroom or textbooks. Learners will witness the situation and 

accordingly this may create an opportunity to grasp language 

with right expression. The same situation can b played frequently 

so that learners would identify themselves with corresponding 

events and practice with feature plays of electronic gadget. 

 

 

        The following brief introduction to iPad Applications for 

ELL with due respect and courtesy  Sandra Pires - E-Guide, 

L.Estrada and H.Parris-Fitzpatrick  

 

 

Icon 
 

App Title 
 

App Description 
 

 

 

iBooks  

 

iBooks includes the iBookstore, where you can download for free as well as purchase books. 

Features include bookmarking, highlighting, annotating, and speak selection  

 

 

Bamboo Pape 

Bamboo Paper provides you with the ability to create virtual notebooks and share your ideas 

visually with handwritten notes, sketches or doodles.  

 
 

 

Dragon Dictation  

Dragon Dictation is an easy-to-use voice recognition application that allows you to speak and 

instantly see your text.  

 
 

 

Explain Everything  

 

Explain Everything is a design tool that lets you annotate, animate, and narrate explanations 

and presentations. Create interactive lessons, activities, assessments, and tutorials.  

 

 

 

iBrainstorm  

 

iBrainstorm is a multi-device collaboration tool that gives up to four people the ability to 

create ideas on their iPhones and flick them over to the iPad.  

 
 

 

Speak It!  

 

Speak It! provides advanced text to speech with multitasking features.  

                                                                          

  

 

ePub Bud  

 

ePub Bud is a clearing house for eBooks, but also offers you the ability to write or digitize 

your own books.  
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Google Translate  

 

Translate words and phrases between more than 60 languages using Google translate for IOS. 

Speak your phrases and hear the corresponding translations  

 
 

 

itranslate  

 

iTranslate translates words and whole words in sentences in 52 languages, and use text to 

speech with 43 voices in 16 languages.  

 
 

 

SAT Vocabulary  

Visuals and Audios by 

Vocab Ahead  

SAT Vocabulary Visuals and Audios includes unique illustrations for thousands of SAT 

words and explains their meanings using audios from professional narrators. Translate words 

in Spanish, French, Chinese and 50 other languages.  

 
 

Word A Day Visuals and 

Audio byVocabAhead  

 

Word A Day Visuals and Audios increases knowledge of vocabulary through humorous 

words, images and audio for each word.  

 
 

 

World Atlas  

 

National Geographic World Atlas HD provides users with high resolution, press-ready 

images. (HD by National Geographic) 

 
 

 

Dictionary.com  

 

Dictionary.com delivers trusted reference content from Dictionary.com and Thesaurus.com. 

No internet connection is needed to search words.  

 
 

 

EasyBib  

 

EasyBib creates accurate MLA, APA, and Chicago style citations in seconds by scanning a 

book bar code or by typing the name of the book.  

 
 

Wordventure  

 

Wordventure teaches students parts of speech while creating fun stories.  

 

 

        English has become the powerful medium of 

communication for all social interaction and now that it is 

considered honourable excellence. As a part of quality teaching 

for ELL educational institutions in India have been looking into 

instructional practices with closer observation. But research is 

ended with survey; the real attention is yet to come, in 

comparison with advanced countries that just started using 

English to prosper quickly because their curriculum in all 

educational institution paid attention in the impact of learning 

with technique. Interest and  curiously of learning the language is 

created by language itself because when people working in any 

organization and studying in any educational institution  would 

rather find sophisticated lifestyle of some people who primarily 

use English as medium of communication with unknown people 

though English is not national language. It is foolish to think that 

English is for elite people. This stimulation has to be tapped 

immediately and learners to have be given proper channel to 

explore in language. What is the best approach to learn English 

Pronunciation, Vocabulary, and Fluency? People who do not 

understand modern techniques and facilities of language 

increasingly fail to achieve goals. There are 96% of graduate 

student community using gadget out of which hardly 48% are 

using gadget to help themselves finding ways to improve their 

English. (A survey conducted at Engineering Colleges in 

Hyderabad 2013) Institutions and teachers are not just enough to 

support major changes in the linguistic diversity of any country. 

Indeed, techniques to improve content words in the language 

because it is not just language that most often they struggle. 

Consequently the teacher is blamed as not being taught well. In 

this paper, the argument is constructed by laying the rules of ELL 

pattern of instructional practice.  

V. PEDAGOGICAL IMPLEMENTATION  

        Use of internet source material in ESL classroom is no 

longer a new idea. The remarkable issue is that educators are 

now faced is how to efficiently integrate gadgets like iPad 

technology based informative machine into content based 

classroom pedagogy. The present survey based information is a 

review of iPad technology uses appropriate for ELL in content 

area classes. There are several methods, applications of iPad that 

address the appropriate integration of various programmes  and 

activities that capture authentic, practical and meaningful 

representation of effective content for ELL. It is true to say that 

often students face difficulties in mastering English because a 

variety of cognitive and linguistic imbalance. However, the use 

of gadget would address some challenges shifting pedagogical 

instructions from so called methods to hands on experience tools 

will enhance teaching approach that makes a new strategy to 

ELLs’ learning more successful. This could definitely 

remarkable achievement if introduced to undergraduate level of 

students because of their critical approach of usage, for example, 

reading online information in a language classroom, electronic 

devices would help their craftsmanship. Teacher can also assign 

a web-quest activity individually where learner discovers, 

explores, solves puzzles, and finds necessary information 

instantly. Technology-enriched material both text and mp3 files 

related to language allow ELL to explore in language 

competitively any time. All the electronically based activities 

will scaffold with learner’s abilities reaching the target language 

acquisition effectively. Thus learners’ autonomy has to be 

encourage by including pedagogical implementation of 

curriculum. Any judicious expertise will understand systematic 
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working nature of teaching plan. Therefore, the use of such 

handy gadget reflects actual learning.  

 

VI. CONCLUSION 

         “conversational fluency is often acquired to a functional 

level within about two years of initial exposure to the second 

language, whereas at least five years is usually required to catch 

up to native speakers in academic aspects of second language” 

Cummins, 200,p.76. Visual as well as audio information is 

provided incorporating technology and now it’s called better 

portable-technology enabled gadgets would bridge the gap 

between native and non native expressional English. Gadget like 

iPad is an excellent tool for learning English lessons. There are 

many benefits of an interactive whiteboard over a traditional 

chalkboard in a classroom likewise there are many benefits of an 

iPad over a over-used textbook. Through the use of these types of 

technology in English classroom, learners can increase the level 

of comprehension grasping the four language skills (LSRW) 

which further help into Cognitive Academic language 

Proficiency (CALP). It is not just listening and reading that 

always focused over its usage. Creative writing with immediate 

grammar check as well as error correction with self explanatory 

benefit the learner at his own pace. Learners may create their 

own stories, post it. Discussion forum will create a platform 

where learners would involve actively for being engaged in 

academic and social English whenever possible. Expertise of 

English would always “encourage students to collaborate with 

others and participate in experiential learning experiences” 

Lacina, 2004, p.114. ELLs are particularly learn from the 

reinforcement of constant listening to native speakers’ English, 

watching feature movies, and pictures.  

        Technology offers multi faced resources to improve one’s 

own communication skills to explore the language world. It is 

profound opportunity to see the synergy of learning the language 

by hearing it, speaking it, writing it, and reading it 

simultaneously. It is the best way to engage learners in 

developing language skills. Learners spend more time out of the 

classroom, predominantly on online; they pore much time over 

sharing information usually in English language. This is to be 

synchronized into academic purpose where learners have to be 

given a academic networking sites.  

        Until recently, only a few computer related English 

language learning software have been available. However, they 

do not support virtual leaning all the time. Now that, world of 

ELL advanced using easier, user-friendly, cost effective, portable 

electronic gadget with English language software applications 

are changing the way of learning style of English with more fun.  
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Abstract- The purpose of this paper is to take a new look at an 

old question: the relationship between spoken language teaching 

practice and the process of learning language effectively. The 

general way to approach this is to discuss some research results 

first, talk about existing methods next, and then their 

implications. Significant part of this paper is, in fact, devoted to 

summarizing the current state of rural area people learning 

language skills, as I perceive it, I would like to draw some 

conclusions from methods and applications. Most of the learners 

of English tend to practice grammar rules, sentence patterns, 

vocabulary, and word phrases by resorting to grammar 

translation methods. The proper method of leaning speaking is to 

contextualize the language, bringing into present time use of 

language. It needless to say that many English teachers who are 

teaching English without aware of any objective of teaching. The 

cultural side of English is a very important aspect this is why 

especially in rural background there is a wide gap of learning 

English. Most often it is not just language that is to be spoken but 

culture, thoughts, emotions, interpersonal bonds have to be 

focused. 

 

The Eclectic method of learning the language: 

       The eclectic method – Theory and Its Application to the 

learning of speaking English 

 

        Language is a whole. The parts of language teaching can not 

be isolated. Language should not be separated into pronunciation, 

grammar, and vocabulary. The electrical theory point out that 

proficiency of language occurs through constant practice of 

usage as language whole. This paper introduces popular method 

of learning English eclectically. However, if someone had asked 

me to mention the most effective way of learning and teaching 

English, it could have been a difficult end to come to a 

satisfactory conclusion. It also investigates important and 

realistic approach of learning strategy. 

 

Index Terms- eclectic method, English language learning, 

techniques 

 

I. INTRODUCTION 

eaching of speaking skill has inherent difficulties, most 

teachers have reported that methodology, in particular to be 

followed has not adequately tapped for any level of teaching. The 

Pedagogical approach or method of teaching and learning 

English is related to learning and teaching of English based on 

perceptions of that eclectically bridges the gap between learning 

and teaching models. However, the theoretical roots of language 

learning can be more precisely traced to the natural and language 

experience movements. Hildreth (1965) described educators 

experimenting with the natural method of teaching as a process 

where reading and writing are used simultaneously to reinforce 

and supplement each other. This is how the process of listening 

and speaking are to be used simultaneously which is also 

included collaborated with writing. 

       There is a need for considerable amount of effort required to 

create an innovative approach for learning English. Nevertheless 

eclectic way of learning English speaking primarily involves the 

four skills. Several theories have been embraced more 

enthusiastically by EFL teachers for several years one of them is 

Gardener’s theory of multiple intelligences is one of the major 

theories relevant to the present teaching methodology. Strategies 

and methods of instruction are included within the parameters of 

whole language learning and eclectic method of learning 

components. Waston defines that both have the same features as 

the personal and professional histories of the authors are different 

(p.132) 

 

1.1 The framework and case study: 

       The eclectic method of learning was advocated in the 

beginning of 1990’s and became fashionably popular these days. 

Larser Freeman(2000) and Mellow (2000) both have used the 

term principle eclecticism to describe a desirable, coherent, 

pluralistic approach to language learning teaching. Eclecticism 

involves the use of a variety of language learning activities, each 

of which may have very different characteristics and objectives. 

The different components of language (pronunciation, grammar, 

and vocabulary, etc..) have no meaning when they are isolated 

from each other (Freeman, 1992). Language should not be 

separated into chunks like pronunciation, grammar and 

vocabulary. 

       The eclectic method is mostly used method because every 

other theory has strength and limitations of its own. Learning of 

this method benefits from teaching. The eclectic method is a 

combination of different method of teaching and learning 

approaches. This method effectively works for any kind of 

learners’ irrespective of age and standard. Learning is fun and 

innovative due to the unique nature of leaning process. 

       Many learners of English can use English as a subject to pass 

the objective examination, especially, in rural areas because they 

are not exposed to the language in common use of 

communicative purpose. It is no wonder that successful learners 

can use English as a way of everyday communication and they 

can develop their ability of speaking regularly. In this regard 

Canale and Swain rightly said about the four dimensions of 

communicative competence, - grammar competence, socio-

linguistic competence, discourse competence, and strategic 

T 
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competence (Richard, 1986, p.71), Communicative approach for 

communication serves flow learning process.  

 

Approaches to learn speaking  

       1.1.2. Vocabulary : A knowledge of vocabulary is 

indispensible for effective verbal communication. Learning 

vocabulary strength is a primary force component in 

communicative build up. Speaking is the only the way to boost 

up one’s vocabulary. It also improves better pronunciation and 

content of language. 

       1.1.3. Grammar; It need further be noted that without using 

language as whole it would be difficult to synchronize 

proficiency of the language without verbal communication. 

There will not be any supporting counter-evidence for one’s 

progress. Thus, an expert, professionally speaking is never able 

to justify proper construction of the sentences by following rules 

of grammar. Non native speakers of English would find it 

difficult with certain expressions which of course, can not be 

translated into other languages. This is how; the present series of 

hypothesis may not be coherent with existing theory of teaching 

/learning English. The theory I have presented, however, is found 

to be relevant with a significant experiment with present day 

mode of learning the language. A great deal of effort has already 

been put for many years cultivating good method of learning and 

teaching of English. 

       Standard expressions –Problems of translation: Culture plays 

a vital role in language acquisition. Language has to be spoken in 

contexts. It is besides experimentation or insights. Applied 

research language methodology has a greater effect on 

heterogeneous people. Certain expression s can not be translated 

into other languages in order to get the meaning. 

a. It’s time we left the room 

b. Would you rather I did it? 

       The above examples of sentence patterns are to be found 

among native English speaking people, however, often it is a 

trouble analyze patterns in order to frame rules of the structure of 

sentence. 

       1.1.4. Pronunciation: This is a specific difficulty that people 

from non native speakers of English encounter when they try to 

speak English as the English. 

a. general problems: /t/ as /d/  in water, better, Peter 

           /v/ vs. /w/ violin, watch           

       Accent reduction for non native speakers of English is one of 

the significant features lf learners of spoken English. Word stress 

plays a vital role in English language, for instance, COMPRESS 

when stress is on ‘com’, it refers to machine to warm or cool on 

the other hand COMPRESS, when stress is on ‘press’ , it refers 

to make smaller. Similarly ‘CONDUCT’ and ‘CONDUCT’ . 

 

II. DEVELOPING STRATEGIES FOR SPEAKING APTITUDE 

       Language acquisition is primary a motive that sentence 

pattern. It is absolutely essential that the people must be able to 

listen and speak. Very often learners of English language believe 

that the ability of learning takes place by understanding every 

word they hear, however, they should learn to imitate accent 

without understanding the context of the spoken sentence. Forms 

and structure are yet widely being discussed in the language 

classroom. It is further to be noted that by paying close attention 

to the context and the keywords of language, people will be able 

to comprehend the essence of the sentence. Most often case 

studies of learners of language observed that by paying a careful 

attention to the listening, learners would be able to follow 

communication but they do not reproduce because they do need 

rules of language as whole way of language acquisition per se. 

When the objective is achieved, learners would strongly affirm 

that they can speak English well. Now that I would like to have a 

discussion of the actual learning activities for a various stages of 

learners and their aptitude in the eclectic approach. 

 

III. THE “ECLECTIC THEORY” OF LANGUAGE  

       The eclectic theory of language was advocated during the 

year 1990’s and because important for the educational theory of 

language learning. It is popular because it has the impact of good 

results without much pressure on the learner. The advantage of 

this theory is learners have clear vision what they are learning. 

Multiple tasks, high interaction, lively learning, objective 

correlative, and fast results are the salient features of this method. 

Some learners go by their own way of communicating strategy, 

they will become more confident in writing but most often they 

fail in speaking. The purpose of advocating eclectic method is to 

connect life experiences to the ideas presented in learning of the 

language. The types of learning activities teachers select are 

often directly related to their experiences in the real world.  

 

3.1. Procedure 

       It is difficult to put this theory in one or two sentences. It is 

perfect that it is not a scientific drill method and it is neither a 

teaching tool for the teacher nor a learning method for the 

learners. It is a whole way of doing things such as listening 

coordinated speaking with subsidiary elements like pronunciation 

and form of the language. 

 

3.1.2.Learning the language as a whole 

       Tracher of English widely using method of teaching is 

deductive way of discrimination parts of language acquisition for 

instance, vocabulary and pronunciation are not two separate 

entities. All the parts of language must be put together and learnt 

concurrently. Each item in language teaching and learning 

process has to be discussed several times in due course. Learners 

should grasp the chance and coordinate their abilities to 

strengthen learning process so that the results are positive. 

Learners should show considerable amount of interest in learning 

the four skills (LSRW) of the language. 

 

3.1.3. Peer work/Group activity 

       Participants in discussion with peer, contextualize the 

language, present a report. Read textbooks, story books, 

newspapers to bring the context in the group and have a 

conversation. This method consequently imposes on learners’ 

development. Create an opportunity, reinforce materials, arrange 

the learners balancing their abilities then work on the activity. 

The comprehensibility of the input will be raised by the learners’ 

repetition and argument. This is minimal interference of the 

teacher by giving maximum exploration to the learners. In 

addition shy and fear of speaking belittle the objective and 

interpersonal skills will be enhanced. 
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3.2.1. Focus on the spoken English 

       The spoken language allows one to locate the appropriate 

way to get a particular objective. The importance of introducing 

cultural product is as crucial to such learning of the language as 

capturing and enhancing knowledge or expressing one’s feelings. 

The problem of speaking ranges from creating a story which has 

to anticipate events. Eclectic way of speaking is a wonderful way 

of achieving objective of learning. 

 

IV. TECHNIQUES OF TEACHING ENGLISH 

       Teachers of English need to focus on the special teaching 

techniques. There are many methods of teaching English out of 

which Eclectic way of teaching include positive objectives of 

known methods and principles of  Eclectic method which of 

course to be discussed here. Eclectic method is a popular method 

these days because students are heterogeneous and versatile level 

intelligent in the classroom. It is adequately investigated in the 

ESL classrooms of engineering colleges in Hyderabad. The value 

of teaching technique decisively suggested for these students 

specially. However, some teachers are very sensitive of using 

various methods; they find particular method is comfortable 

using in the classroom without taking much trouble. Teacher 

ought to use all the principles of language teaching including 

cognition and linguistic objectives. 

Nature of activity 

A technique of teaching through eclectic way is a rich 

combination of multiple activities. The salient features of 

approach include 

a) Participatory Approach  b) Communicative Approach   

c) Situational Approach 

 

V. TEACHERS ROLES AND LEARNER NEEDS 

       The present curriculum in engineering colleges is being 

focused on low level grammar and oriental context of culture 

texts which may not bring out whole linguistic competence of the 

students if they are to be trained for global market leaders. 

        The text is a just learning about grammatical system of 

English. <ost fo students enjoy communicative and participatory 

approach of learning English. If teacher does not pay attention to 

the need of respective student, the whole teaching practice is 

useless. The above said approaches have to be inculcated among 

the learners of English language specially Engineering graduates. 

Roles plays are important practice of learning in the ELS 

classroom because Participation in role-play allows students to 

make decisions, and through the feedback he or she receives, he 

sees the results of his actions, and can therefore learn how to 

adjust his words and actions to produce more likeable results. 

Because role plays can be involving, both in emotional and 

cognitive ways, they can also be used to help people understand 

others, and the positions of others. For example, a person can 

role play a position with which they disagree, to better 

understand that position. It should be noted however that role 

playing does not automatically confer these benefits 

immediately. Another part of participatory technique is group 

discussion.   It helps to combine individual strengths of the group 

members and hence has a set of varied skill sets applied in the 

decision-making process. It always means enhanced collective 

understanding of the course of action to be taken after the 

decision is taken. 

VI. CONCLUSION 

       Unlike any other influential educational theory, the 

“Eclectic” theory has caused sharp curved for many researchers 

of English language teaching. The development is further 

progressed into sharper analysis. Some people advocate it greatly 

and some criticize it harshly. Of course, it has its own advantages 

and disadvantages. The advantages lay in general understanding 

aspects. Firstly, with this theory, it becomes easier and more 

possible for the learners to understand the language of the text 

with the context of culture.. Secondly, it blends the practices of 

listening, speaking, reading and writing into an organic whole. 

It is obvious that any one method does not serve the right 

purpose of teaching English. This is how teaching English by 

combination of various methods and approaches will help the 

teacher to teach English effectively. Teaching of English should 

be made easy by bringing into realistic situation, the best way of 

teaching English is by creating situations. The situation makes 

the language easily comprehensible. It connects a closer link 

between an expression and its usage by coordinating meaning. It 

is also important that creating situations should be appropriate to 

students’ level and their context of culture. 

Action Chain: 

       Through action chain the same pattern of sentences can be 

drilled into the minds of learners. It is a series of continuous 

actions. It is also taught consequently. Conditions of learning are 

rather pitiable. Now the question arises why just students are not 

interested in learning the language? Some students are careless. 

But the root cause behind failures of learning is that teachers of 

English themselves are not very efficient. This is why I would 

wish to inculcate Eclectic method of learning. It advocates that 

number of methods can be used based on the selection of 

particular method which depends on level of students. However, 

basic principle of learning is simplicity. 

       The need of right time has come up. Eclectic method of 

learning is an integral part of the total learning process. Learning 

should be comprehensible. Merits and limitations of any method 

is always discussed. Taking things into right manner and 

awareness of proper learning style need to be extended. 

Cooperative learning process should be a panacea for all ills of 

teaching and learning process.  

       Students of Engineering are active participants of any 

interactive session of discussion. They create interest, situation, 

and initiation which influence other participants. They evaluate 

the process. They are aware of instant results. 
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    Abstract- Patient satisfaction has evolved as an important tool 

to evaluate high-value care being given to patient. Also, design 

of the physical environment is increasingly recognized as an 

important attribute in patient care. Patient has to cope with not 

only the disease but also with changes in environmental factors 

on hospitalization. Light in healthcare environment is known to 

influence physical and emotional well-being of patients and also 

enhance their recovery. Optimum bedside lighting condition is 

vital for patient’s personal needs and comfort and also for 

activities such as clinical examinations, various tests and 

procedures as also nursing care. The present study was 

undertaken to test visual comfort relative to bedside light. A 

structured, interviewer guided questionnaire was used to evaluate 

136 adult patients who visited three multi-speciality hospitals and 

results were compared to standards. The 136 patients consisted of 

82 males and 54 females with a mean age of 31 years (+13). Of 

these patients 72% were satisfied with bedside daylight levels 

and 68% patients were satisfied with bedside artificial light 

levels. Dissatisfaction was mainly due to excessive illumination/ 

glare from brightness of light sources and reflecting surfaces, 

spotty appearance of light in certain areas in the room especially 

those near the windows. On the other hand, in ward areas where 

lux levels were low patients had difficulty in performing routine 

tasks like eating, reading, etc. The results suggest that patient 

satisfaction is related to adequate levels of bedside light and 

practical recommendations can improve visual comfort of 

patients in ward. 

 

    Index Terms- Bedside light, multi-speciality hospital, patient 

perception, visual comfort 

I. INTRODUCTION 

ost-occupancy evaluation in hospitals:  
Post-occupancy evaluation of buildings ask questions and 

provide answers on how buildings actually work in technical, 

social and management terms for the end-users (Ulrich 2008). 

They can have a significant impact on creating change in terms 

of improving use of any building (Enright 2002; Zimring & 

Reinzstein 1980). Preiser et al. (1988) defined post-occupancy 

evaluation (POE) as the process of evaluating buildings in a 

systematic and rigorous manner after they have been built and 

occupied for some time. Linder et al. 2011 studied the 

characteristics of the bedside care environment like sound, light, 

and temperature for children with cancer. Shepley in 2002 

conducted pre and post-occupancy analyses of staff behaviour in 

a neonatal intensive care unit using surveys and behavioural 

mapping techniques. Several studies have used post-occupancy 

evaluation and analysed effect of environmental factors on 

hospital patients (Kazanjian et al. 2005; Aiken et al. 2011) and 

staff (Mroczek et al. 2005; Tumulty et al. 1994).  

 

Light and health: 

The wards in hospitals form the largest component of any 

hospital setup. It is here that patients and their families, 

caregivers and administrators come together for the common 

purpose of restoring a patient to good health. The characteristic 

of the physical environment in which a patient receives care 

affects patient outcomes, patient satisfaction, patient safety, staff 

efficiency, staff satisfaction and organizational outcomes. Light 

is an important component of this physical environment. An 

adequate lighting and minimum glare are fundamental 

requirements for good visual performance (Morghen et al.2009). 

Light enables performance of visual tasks and is indispensible for 

visual function. Light falling on the retina helps regulate the 

biological clock and also neuroendocrine functions of the body 

(Arendt 2010, Turner 2009). Previous studies have shown a 

positive association between abundant daylight levels and 

physical and psychological well-being after illness or injury 

(Hansen 2001, Schernhammer et al. 2001, Stevens RG et al. 

2007, Meyer TJ et al 1994). It is thereby essential to understand 

the lighting requirements of various spaces and functions. 

  

Light and hospitals: 

Ambient lighting is general lighting in a room for walking round, 

conversation and identifying objects. Daylight from windows and 

skylights can also provide ambient lighting. Bedside lighting 

provides higher light levels in a specific area for performing 

visual tasks, such as reading, sewing and cutting (Wenham T & 

Pittad A, 2009). The adequacy of lighting is a quantitative 

requirement, which depends on the visual task; contrast, fineness 

of detail and the speed at which the view changes. Also, visual 

comfort is an important qualitative determinant of adequacy of 

lighting.  

The present study acknowledged the importance of an evidence-

based approach to hospital design. The present study by use of 

POE (Post Occupancy Evaluation) method aims at evaluating 

user satisfaction for light levels and also suggests practical 

recommendations for enhancing the patient comfort levels to 

light.  

 

P 
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II. METHODOLOGY 

  Objectives 

  The objectives of the study were: 

 To objectively measure and compare bedside 

illumination levels to the visual comfort of patients 

in wards. 

 To compare preferred illumination levels to lighting 

standards.  

 To make suggestions for further improvements 

based upon the results. 

 

Study site 

The investigation was conducted in three multi-speciality 

hospitals located in Belgaum, Karnataka, India in general/special 

ward with patients admitted for a variety of ailments. Two types 

of techniques were used to obtain the results. One was objective 

photometer measurements that recorded the light levels in the 

hospital ward. The other was a subjective survey taken by 

qualified patients that met predetermined specifications and gave 

consent to participate. While objective measurements can tell us 

one aspect of the study, it is necessary to assess patient 

perception data as well. 

 

Measurement procedures 

Photometer was pre-calibrated with proper batteries. About 15 

minutes for battery fatigue was allowed and lights were switched 

“on” for 15 minutes in case of florescent or CFL’s for actual 

outputs. The actual illumination levels were measured in “as is” 

condition. The data collected for lux levels at bed height 

(600mm) at minimum number of locations as per Bureau of 

Energy Efficiency (BEE) criteria in the ward (BEE Code 

Lighting, 2006). While measuring day light component all 

artificial lights were switched off and measure the amount of 

daylight. (Due consideration for the sky condition to be 

given).While measuring artificial light shut all blinds tightly to 

record the artificial light component (or could be measured at 

night). Task light shall be measured with and without ambient 

light.  

 

Participants 
In order to accurately obtain patient perception data, specific 

questions need to be asked by a questionnaire. Voluntary, 

subjective questionnaire were given to patients to determine their 

perceptions and satisfaction with ambient light levels during their 

in-patient stay. 136 consecutive patients were recruited for the 

study of which 82 (60%) were males and 54 (39.7%) were 

female patients. The survey data was distributed and collected at 

8 hrs, 12 hrs, 16 hrs and 20 hrs respectively. The subjects were 

recruited as per the following criteria. Subjects were at least 18 

years old or older and able to understand cognitively the survey. 

The study was approved by hospital ethics committee and all 

measures and procedures in the study were compliant with 

ethical standards, particularly regarding informed consent and 

privacy of patients’ information. Data obtained was analyzed 

using the statistical software package SPSS 15. 

 

 

III.  RESULTS AND DISCUSSION 

There is a significant variation in illumination levels within the 

same ward. There is a variation in the day light distribution 

across the ward largely due to size of ward, orientation, window 

type, shading type and different elevation of the wards. In our 

study 72% patients were satisfied with bedside daylight levels 

and 68% patients were satisfied with bedside artificial light 

levels. Chun-Yen Tsai et al. (2007) studied the patient perception 

of physical environment of waiting areas. They found that visual 

conditions might indirectly influence patient’s perceptions of the 

visual feelings as a whole. In a similar study by Senarath & 

Gunvardena (2011) the researchers concluded that nursing care is 

always associated with underlying support services of hospital 

such as maintenance of cleanliness, ventilation and lighting in the 

wards.    

At the bed area of the patients during 0800 hrs to 1600 hrs, there 

is a higher percentage of satisfaction for illumination levels range 

50 to 150 lux and 150 to 300 lux (Table1-4).  

 

 

Table– 1 Bed Side Lux levels measured at 0800hrs 

 

 Lux 

levels 
  

Patient :Visual Comfort Total 

Not 

satisfactory 

 

Satisfactory 
  

>50 

Count 14 9 23 

% within 

LLB8H 60.90% 39.10% 100.00% 

51-150 

Count 4 51 55 

% within 

LLB8H 7.30% 92.70% 100.00% 

 151-

300 

Count 2 25 27 

% within 

LLB8H 7.40% 92.60% 100.00% 

301-

500 

Count 5 12 17 

% within 

LLB8H 29.40% 70.60% 100.00% 

 > 500 

Count 5 9 14 

% within 

LLB8H 35.70% 64.30% 100.00% 

Total 

Count 30 106 136 

% within 

LLB8H 22.10% 77.90% 100.00% 

 

Pearson Chi-Square value= 32.568(a) P= 0.00 (highly 

significant) 
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Table-2 Bed Side Lux levels measured at 1200hrs                                                         

 

 Lux 

levels 
  

Patient :Visual Comfort Total 

Not 

satisfactory 

 

Satisfactory 
  

>50 

Count 12 3 15 

% within 

LLB8H 80.00% 20.00% 100.00% 

51-150 

Count 1 40 41 

% within 

LLB8H 2.40% 97.60% 100.00% 

 151-

300 

Count 3 56 59 

% within 

LLB8H 5.10% 94.90% 100.00% 

301-

500 

Count 4 7 11 

% within 

LLB8H 36.40% 63.60% 100.00% 

 > 500 

Count 2 8 10 

% within 

LLB8H 20.00% 80.00% 100.00% 

Total 

Count 22 114 136 

% within 

LLB8H 16.20% 83.80% 100.00% 

 

Pearson Chi-Square value= 59.534(a) P= 0.00 (highly 

significant) 

 

Table-3 Bed Side Lux levels measured at 1600hrs 

 

 Lux 

levels 
  

Patient :Visual Comfort Total 

Not 

satisfactory 

 

Satisfactory 
  

>50 

Count 4 8 12 

% within 

LLB8H 33.30% 66.70% 100.00% 

51-150 

Count 8 58 66 

% within 

LLB8H 12.10% 87.90% 100.00% 

 151-

300 

Count 4 29 33 

% within 

LLB8H 12.10% 87.90% 100.00% 

301-

500 

Count 2 4 6 

% within 

LLB8H 33.30% 66.70% 100.00% 

 > 500 

Count 15 3 18 

% within 

LLB8H 83.30% 16.70% 100.00% 

Total 

Count 33 102 135 

% within 

LLB8H 24.40% 75.60% 100.00% 

 

Pearson Chi-Square value= 42.708(a) P= 0.00 (highly 

significant) 

 Table-4 Bed Side Lux levels measured at 2000hrs 

 

 Lux 

levels 
  

Patient :Visual Comfort Total 

Not 

satisfactory 

 

Satisfactory 
  

>50 

Count 15 75 90 

% within 

LLB8H 16.70% 83.30% 100.00% 

51-150 

Count 3 35 38 

% within 

LLB8H 7.90% 92.10% 100.00% 

 151-

300 

Count 0 1 1 

% within 

LLB8H 0.00% 100.00% 100.00% 

301-

500 

Count 5 0 5 

% within 

LLB8H 100.00% 0.00% 100.00% 

Total 

Count 23 111 134 

% within 

LLB8H 17.20% 82.80% 100.00% 

 

Pearson Chi-Square value= 26.650(a) P= 0.00 (highly 

significant) 

 

 

Todd et al. (2002) carried out an investigation of assessment of 

attitudes to and perceptions of the built environments of NHS 

trust hospitals. They found that patient’s perceptions of a hospital 

environment were also influenced by ability to control factors 

such as lighting and heating in the environment.  

The satisfaction levels decrease for illumination levels below 50 

lux and illumination levels above 500 lux. The dissatisfaction to 

higher illumination levels was particularly observed during 

evening hour. Patients reported glare due to sunlight as the most 

common cause of discomfort at 1600 hrs. Similarly, 

dissatisfaction to lux levels below 50 lux was seen at 0800 hrs. A 

possible explanation for this could be the circadian changes in 

hormone levels. Ocular light sends signals to our biological clock 

located in pineal gland through a separate nerve system. This in 

turn regulates the circadian and seasonal rhythms for a number of 

bodily processes. The hormones cortisol and melatonin play an 

important role in governing alertness and sleep-wake cycle. 

Cortisol levels increase in the morning while melatonin levels 

decrease. These changes in hormone rhythms increase alertness, 

reduce sleepiness and allow us to function well while we are 

awake at daytime (Van Bommel et al. 2002, Venkatramanujam 

2010). 

The NBC standards (NBC-2005) for ward bed head light levels 

in morning/ evening are 30-50 lux which are lesser than visual 

comfort levels of 50-300 lux found in our study. However, light 

levels recommended for examination/treatment are 750-1500 lux. 

Hence while considering adequate bedside lighting due 

consideration needs to be given for patient comfort as well as for 

performing different tasks appropriately. We suggest following 

architectural recommendations to enhance visual experience of 

the patient: 
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 Achieve adequate and uniform distribution of daylight 

through design, orientation, window size, location and 

glazing type, skylight, light shelves, light wells, light 

tunnels. 

 For adequate artificial lighting achieve uniform 

illumination, brightness and proper color rendition, 

layout and distribution, fixture selection, controls, etc. 

 Prevent glare by providing shading, secondary buffers 

on inside or outside windows. 

 Provide task light for examination/procedures. 

The study also highlights many areas for continued research 

on the impact of light in hospitals. This could involve 

evaluating visual comfort of doctors/ nursing staff and task 

specific lighting requirements.  

 

IV. CONCLUSION 

The present study has some significant revelations; indicating 

the preference for higher range of illuminations as compared to 

the recommended. The concept of proper implementation of 

optimal bedside light and further providing task light is upheld.  

REFERENCES 

[1] Aiken L, Sloane D, Clarke S, Poghosyan L, Cho E, You L, Finalyson M, 
Kanai-Pak M & Aungsuroch Y., (2011), Importance of work environments 
on hospital outcomes in nine countries. International journal for quality in 
healthcare, 23 (4), pp 357-364. 

[2] Arendt J., (2010), Shift work: coping with the biological clock. 
Occupational medicine, 60 (1), pp 10-20. 

[3] Bureau of energy efficiency, under ministry of power, Government of India, 
(2006), BEE Code Lighting, available at www.energymanagertraining.com, 
accessed during 15 June 2012.  

[4] Enright S., (2002), Post-occupancy evaluation of UK library building 
projects: some examples of current activity. Liber Quarterly, 12 (1), pp 26-
45. 

[5] Hansen J., (2001), Light at night, shiftwork and breast cancer risk. Journal 
of the national cancer institute, 93 (20), pp 1513-1515.  

[6] Kazanjian A, Green C, Wong J & Reid R., (2005), Effect of the hospital 
nursing environment on patient mortality : a systematic review. Journal of 
health services research & policy, 10 (2), pp 111-117A. 

[7] Linder L & Christian B., (2011), Characteristics of the Nighttime Hospital 
Bedside Care Environment (Sound, Light, and Temperature) for Children 
with Cancer. Cancer Nursing, 34(3), pp 176-84. 

[8] Meyer TJ, Eveloff SE, Bauer MS, Schwartz WA, Hill NS & Millman RP., 
(1994), Adverse environmental conditions in the respiratory and medical 
ICU settings. Chest, 105 (4) pp 1211-6. 

[9] Morghen I, Turola M, Forini E, Pasquale P, Zanatta P & Matarazzo T., 
(2009), Ill-lighting syndrome: prevalence in shift-work personnel in the 
anaesthesiology and intensive care department of three Italian hospitals. 
Journal of occupational medicine and toxicology, 4 (6),  doi: 10.1186/1745-
6673-4-6. 

[10] Mroczek J, Mikitarian G, Vieira EK & Rotarius T., (2005), Health design 
and staff perceptions: an exploratory analysis. Health Care Manager, 24 (3), 
pp 233-44. 

[11] National Building Code of India, (2005), Bureau of Indian standards, Part 8 
Building Services Section 1, Lighting and Ventilation, pp 770. 

[12] Preiser W & Nasar J., (2008), Assessing building performance: Its evolution 
from post-occupancy evaluation. Archnet-IJAR: International Journal of 
Architectural Research, 2 (1) pp 84-89. 

[13] Schernhammer ES, Laden F, Speizer FE, Willett WC, Hunter DJ, Kawachi 
I & Colditz GA., (2001), Rotating night shifts and risk of breast cancer in 
women participating in the Nurses' Health Study. Journal of the National 
Cancer Institute, 93 pp1563–8. 

[14] Senarath U & Gunawardena N., (2011), Development of an instrument to 
measure patient perception of the quality of nursing Care and related 
hospital services at the National hospital of Sri Lanka. Asian nursing care, 5 
(2) pp 71-80. 

[15] Shepley M. M., (2002), Predesign and postoccupancy analysis of staff 
behavior in a neonatal intensive care unit. Children’s Health Care, 31(3) pp 
237-253. 

[16] Stevens RG, Blask DE, Brainard GC, Hansen J, Lockley SW, Provencio I, 
Rea MS & Reinlib L., (2007), Meeting report: the role of environmental 
lighting and circadian disruption in cancer and other 
diseases. Environmental Health Perspectives ;115 (9) pp1357-1362. 

[17] Todd S, Steele A, Douglas C & Douglas M., (2002), Investigation and 
assessment of attitudes to and perceptions of the built environments in NHS 
Trust hospitals, Structural Survey; 20 (5) pp. 182 

[18] Tsai CY, Wang MC, Liao WT, Lu  JH, Sun PH., Lin BY, & Breen GM., 
(2007), Hospital outpatient perceptions of the physical environment of 
waiting areas: the role of patient characteristics on atmospherics in one 
academic medical center. BMC health services research, 7(1),pp 198. 

[19] Tumulty G, Jernigan IE & Kohut GF., (1994),The impact of perceived work 
environment on job satisfaction of hospital staff nurses. Applied nursing 
research, 7 (2), pp 84-90. 

[20] Turner P, Someren E & Mainster M., (2009), The role of environmental 
light in sleep and health: Effects of ocular aging and cataract surgery. Sleep 
Medicine Reviews doi:10.1016/j.smrv.2009.11.002. 

[21]  Ulrich R, Zimring C, Zhu X, Dubose J, Seo H, Choi Y, Quan X & Joseph 
A., (2008), A review of the research literature on evidence- based healthcare 
design. Health environments research & design, 1 (3), pp 61-125.  

[22] Van Bommel, W. J. M., Van den Beld G. J & Van Ooyen M. H. F.. 
Industrial lighting and productivity. Philips Lighting, 2002. 

[23] Venkatramanujam S, Seithikurippu R, Brown G, Spence D & Cardinali D., 
(2010), Jet lag, circadian rhythm sleep disturbances, and depression: the 
role of melatonin and its analogs. Advances in therapy, 27 (11), pp 796-813. 

[24] Wenham  T & Pittard A., (2009), Intensive care unit environment. 
Continuing education in anaesthesia, critical care and pain, 9 (6), pp 178-
183. 

[25] Zimring C & Reinzenstein J., (1980), Post-occupancy evaluation: an 
overview. Enviornment and behaviour, 12, pp 429-450. 

 

AUTHORS 

First Author – Mukta P Bidikar, M.D (Physiology), Assistant 

Professor Topiwala National Medical College, Mumbai. 

bidikarmukta@gmail.com 

Second Author – Pritam M Bidikar, M. Arch (environmental), 

Mumbai. 

pritam_mb@gmail.com 

 

Correspondence Author – 

Mukta P Bidikar, M.D (Physiology), Assistant Professor 

Topiwala National Medical College, Mumbai. 

bidikarmukta@gmail.com 

http://liber.library.uu.nl/index.php/lq/issue/view/442
http://www.ncbi.nlm.nih.gov/pubmed/?term=Linder%20LA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christian%20BJ%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=Meyer%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=8162751
http://www.ncbi.nlm.nih.gov/pubmed?term=Eveloff%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=8162751
http://www.ncbi.nlm.nih.gov/pubmed?term=Bauer%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=8162751
http://www.ncbi.nlm.nih.gov/pubmed?term=Schwartz%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=8162751
http://www.ncbi.nlm.nih.gov/pubmed?term=Hill%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=8162751
http://www.ncbi.nlm.nih.gov/pubmed?term=Millman%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=8162751


International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      259 

ISSN 2250-3153  

www.ijsrp.org 

Tracing the Genesis of Conversion: The Role of Sufi 

Missionaries in the Islamization of Kashmir 

Aijaz Hussain Malik 

 
 Centre For Historical Studies, School of Social Sciences, Jawaharlal Nehru University, New Delhi-110067 

 
    Abstract- This paper is an endeavour to decipher the roots of conversion to Islam in Kashmir with an emphasis on the regressive 

state policies and Brahmanical Social domination, which pushed masses at times to the extremes of hunger, desperation and miseries 

in a society based on Varna ashram dharma, a scenario which the Sufi missionaries availed both by preaching an ideology wherein 

differences based on caste hierarchy, purity and pollution and riches mattered least, and by introducing new crafts thereby offering 

alternative means of production to the people seething under social and economic exploitation. . The second part, the hitherto 

untreated aspect of conversion attempts to underline the degraded and depraved social and economic condition of women as emerges 

from the contemporary sources particularly Rajatarangini in the period prior to the arrival of Sufi missionaries in Kashmir and the 

reformative initiatives undertaken by the Sufis after their arrival for restoring women to their rightful place in the society both by 

working in unison with the rulers to call for abolition of redundant, demeaning and obsolete social customs and traditions, and by 

spreading awareness among the womenfolk regarding their position in the society, thereby broadening the horizons of persuasive 

conversion and social base of Islam. The third part brings to highlight the Islamization by Sufis of neo-converts for whom departing 

from past legacy was more than difficult. 

 

I. INTRODUCTION 

slam like Christianity is essentially a missionary religion
41

 and every Muslim missionary carries with him the message of Islam to 

the people of the land into which he penetrates. Reflecting upon the missionary attitude of Islam and thereby its spread in The 

Preaching of Islam, T.W. Arnold writes: 

        “The spread of Islam over so vast a portion of the globe is due to various causes, social, political and religious: but among these, 

one of this stupendous results, has been the unremitted labours of Muslim missionaries, who, with the Prophet himself as their great 

ensample, have spent themselves for the conversion of unbelievers.”
42

  

        This befits for Kashmir where in third century BC majority of the populace followed Buddhism and in fifth century AD, 

Brahmanism in varied forms like Shaivism, Vaishnavism and Shaktaism reasserted itself,
43

 and this assertion continued till fourteenth 

century. However, from fourteenth century onwards, owing to the social, political and economic reasons, and Sufi intervention, 

Kashmir witnessed Islam emerging as the dominant religion of the masses. ‘This was not the result of any forcible conquest wr ites 

Auriel Stein, but an outcome of gradual conversion, for which the influx of foreign adventurers,
44

 both from the south and from central 

Asia, had prepared the ground’,
45

 which was carried further by Sufis who subsequently came from Persia and Central Asia, and the 

local Rishis.
46

 Kalhana acknowledges the fact that the Hindu rulers of Kashmir seem to have been generous and hospitable to these 

foreign adventurers.
47

  

In fact, Islamization of Kashmir had already dawned before the arrival of the Sufis; their presence further stimulated the process. From 

the travels of Marco Polo, it emerges that by the end of the thirteenth century there was noticeable presence of Muslims in Kashmir, 

for he says that, ‘its natives, the Kashmiris, do not kill animals nor spill blood but if they are inclined to eat meat they get the Saracens 

who dwell among them to play the butcher.’
48

 These Saracens were, most probably, non-Muslim Kashmiris of butcher Jati who had 

embraced Islam. Both contemporary social structure and economic motives demystify their conversion to Islam. By doing so, they 

                                                 
41

 The following Quranic verses reflect the missionary attitude of Islam, 3:19, 99-100; 16:126; 9:6,11; 22:66-67 
42

 T. W. Arnold, The Preaching of Islam (London 1912), reprt. 1990, 3 
43

 Kalhana, Rajatarangini, Eng. Tr. M.A. Stein (London, 1900), I, book I, vv. 290-3 
44

 The first Muslim Sultanat in Kashmir, Shahmir Sultanat (1339-1561) was established by one such adventurer from Swat (Swadgir), 

Shah Mir. See Baharistan-i-Shahi, Eng. Tr. K. N. Pandit (Calcutta, 1991), 16, 28-29; Haider Malik Chadurah, Tarikh-i-Kashmir, Eng. 

Tr. Razia Bano (Delhi, 1991), 37-38, 51. 
45

 Stein, Auriel, Introduction to Rajatarangini, 130 
46

  M. I. Khan, Making a sweeping generalization contends that there is no reason to believe that the religious role of Sufis led to the 

Islamization of Kashmir, “Islam in Kashmir: Historical Analysis of its Distinct Features”, in Islam in India, ed. C. W. Troll, (Delhi, 

1984), II, 86-97 
47

 Cf. Kalhana, Rajatarangini, I, 357 
48

 H. Yule, Travels of Sir Marco Polo (London, 1903), I, 167  
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could achieve emancipation from the stigma of pollution and meet the demands of Muslim clientele who eat meat prepared as per 

Sharia and could retain their Hindu (largely Kshatriya) clientele.
49

 Prior to this, during the 11
th

 and 12
th

 centuries we find Kashmiri 

rulers, Harsha (1089-1101), Bhiksachara (1120-21) and Jayasimha (1128-49) employing mercenary Muslim soldiers of fortune in their 

army.
50

 

         ‘Though these conversions from Brahmanism to Islam in Kashmir did primarily serve the purpose of the medieval state, it would  

be inaccurate to attribute it entirely to the states initiative alone.’
51

 Thus it is not the Sultans, observes Mohibbul Hassan, but the Sufis 

who were mainly responsible for introducing and spreading Islam in Kashmir. But for this they did not use compulsion, because they 

were neither capable of employing it, nor did they have the sanction of the State behind them
52

. Their methods were persuasion, 

discussion, and discourse. And they won over the hearts of the people on account of their simplicity, sincerity, piety, and devotion.
53

 

This observation emphasizes consequences rather than causes. Concerned over successful Sufi endeavours of Islamization of kings 

and commoners, Jonaraja remarks: “As the wind destroys the trees, and the locusts the shali crop, so did the Yavanas destroy the 

usages of Kashmira.” This statement draws attention towards the subtle socio-cultural and religious changes characterizing the 

Kashmiri society with the gradual spread of Islam during this period through Sufi intervention.  

        The advent of Sufis indirectly induced the non-Muslims to embrace Islam. Prior to the arrival of the Sufis the Brahmins were the 

main beneficiaries of royal patronage, but the presence of Sufis and their missionary activities led to the gradual decline of their 

authority in the political, social and economic fields. The newly arrived Muslim saints and neo-converts took their place. Thus, many 

Brahmans and people of other castes gave up their religion in order “to obtain the favour of the king (Sikandar).”
54

  

Reflecting upon the conversion, its direct impact on the masses, and its immediate impact upon the Brahmans Jonaraja writes that, ‘I t 

was out of his devotion to the religion of the Turushkas (Islam) not out of antipathy towards the twice born, that the ‘low born’ 

Suhabhatta (Malik Saifu’d-Din) oppressed the Brahmanas, levied fines
55

 on them, withheld their allowances and forbade their 

ceremonies and processions.’
56

 Undermining the Brahman hegemony by any monarch of Kashmir prior to the arrival of Islam and 

Sufis was impossible to materialize.
57

 Their peculiar function as intermediaries between people and gods owing to their 

monopolization of religious scriptures made them privileged with certain entitlements in terms of patronage, political and economic, 

by rulers. A critical scrutiny of Jonaraja reveals that Suhabhatta’s conversion to Islam and his harsh treatment of Brahmans had many 

underlying reasons with broader implications. First, it seems a counteraction of his experiences with the caste system with its inherent 

exploitative tendencies of lower castes towards whom Suhabhatta appears somewhat sympathetic, otherwise for winning converts he 

could have simply diverted his neo-religious zeal towards lower castes, but as Jonaraja says, ‘he often instigated the king to persecute 

the twice born.’
58

 Second, it was a consequence of his political interests, to consolidate and strengthen his position in the nobility of 

Sultan Sikander (1389-1413)
59

 and to utilize his neo-Muslim loyalty for winning confidence of the Sultan to gain power, for Jonaraja 

writes that, “The ministers attained or lost rank and honour according to the will of the powerful Suhabhatta.”
60

 Mir Mohammad 

Hamadani, however, emphatically warned Suhabhatta for his overzealousness,
61

 quoting the Quranic verse that says, “Let there be no 

compulsion in religion.”
62

 Also, Saiyid Ali Hamadani in his treatise Zakhirat-ul-Muluk enjoins the king to protect the life and honour 

of Zimmis.
63

 However, facts speak contrary to the pragmatism of these injunctions. Jonaraja astutely conceals the fact that the 
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 Jonaraja, Rajatarangini, Eng. Tr. J. C. Dutt (Calcutta, 1898), Reprt. 1990, III, 65-7 
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 Utpala king Jayapida (AD 753-82) once issued orders to confiscate the agraharas, but had to retreat after 99 Brahmans committed 

suicide by drowning themselves in Chandrabhaga (Chenab). Kalhana (Dutt), I, 98; Samkarvarman (AD 883-902), in order to rob 

Brahmans of their wealth claimed from temples and endowments, plundered the temples thereby devaluing the religious domination of 
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conversion of the low caste people was in essence the revolt of socially oppressed masses against the domination of high-caste 

Brahmans. This also explains Lalla’s tirade against Brahmanical supremacy, caste rigidities, religious superstitions etc. and her 

becoming the chief exponent of Islamic monotheism, thereby serving the cause of Islam in Kashmir.
64

  

        In this context of vast masses deserting the religion into which they were born and opting for another, the phenomenon surely 

assumes social and economic dimensions of some significance. The lot of the masses before the spread of Islam in Kashmir was 

miserable.
65

  Not only the desire to do away with the shackles of caste rigidities, which impaired their social mobility, the common 

masses were seething under constant economic repression, which necessitated a recourse to alternative political, economic and social 

set up, one in which Brahmans in particular and other landed groups like Dammaras, Tantrins, Ekangas and Lavanyas in general 

would not be the only beneficiaries. In an economy based on agriculture where Shudras, as well as perhaps other jatis, hierarchically 

higher or lower, formed the agrarian base,
66

 a series of rulers unleashed regime after regime of economic extortions, leaving the 

peasants sometimes not even with bare minimum survival. Tarapida (AD 721-25) derived pleasure in oppressing his subjects. His 

rapacious behaviour forced vulnerable inhabitants to run for life towards forests.
67

 Jayapida’s (AD 753-82) display of cruelty was 

unparalleled. He employed every means to sequestrate people of their wealth and plundered the cultivators share of the harvest 

through tyrannical exactions.
68

 His successor Lalitapida, full of vices, licentious, ignored the state affairs, provided unrestricted 

freedom to his officials to fleece the hapless peasants.
69

 Samkarvarman (883-902 AD), a cause of peasant indigence, introduced 

thirteen sorts of punitive and impoverishing imposts in villages.
70

 For exorbitant extractions over and above the regular land tax from 

his subjects he created two new offices named Attapatibhaga (the department of the lord of the market) and Grihakritya (domestic 

affairs), and introduced two new cesses for village kayasthas (gramakayasthas) and lambardars (skandas).
71

 He cunningly 

appropriated money, which was meant to purchase incense and oil for use in temples.
72

 He introduced kalbegar, the forced carrying of 

loads, and those who resisted to render this forced labor were subjected to economic extortions.
73

 His son Gopalvarman is said to have 

advised him to desist from such avarice, as it is the cause of disgrace and downfall for kings.
74

 During Partha’s (AD 906-21) reign 

when famine and acute scarcity of food took a heavy toll of the life of the common masses so much so that according to Kalhana, 

bones of deceased lay scattered on every side and corpses of dead were floating every where on the waters of Vitasta (Jhelum), the 

officials were busy in amassing wealth by selling grains at the rate of 1000 dinars for one khari to the pauperized people.
75

 Kalhana 

calls him wicked Partha.
76

 Unmattavant (AD 937-9) was worse than his predecessors. Kalhana gives a heartrending account of his 

tyrannies. Not only were his subjects glad of his death, but also were his fourteen queens.
77

  Harsha (1089-1101), writes Kalhana in 

indignation, ‘Oh Shame, he possessed his grandfather’s treasures and those which wicked Utkarsha had brought from Lohara and 

those he had confiscated from the temples, the riches bestowed by former kings. Yet he endeavoured to secure more and more wealth 

by oppressing the peasants.’
78

 In these circumstances, the Brahmans enjoyed economic privileges through agraharas, which provided 

them economic strength and social stability. They were offered not only complete immunity from punishments, taxation and forced 

labour,
79

 but enjoyed the state privilege of non-escheatment of their property even after dying heirless, while people at the lowest 

wrung of the society like Kiratas, Nisadas, Dombas, Chandalas etc. were not only denied all these amenities,
80

 but also looked down 

upon by the Brahmanas. Thus while the people labored hard, the rulers, their officials and Brahmans reaped the benefits, throwing all 

obligations and responsibilities to the winds. Naturally in this atmosphere of discriminations and exploitation, the Brahmans were 

unlikely to promote their religious cause for a long time. As a result, the state’s dependence on them as a legitimizing source 

dwindled, because the effectiveness of their authority over the society faded off gradually as a living social force and consequently 

religious guarantees weakened changing the balance of power in favour of the majority masses who had by now become familiar with 

the new religion brought to Kashmir from time to time by traders, soldiers, and craftsmen. This led to the decline of agrahara-based 

economy and changed the nature of agrarian economy and its relationship to the expanding craft production. The result was long-term 
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decline of agriculture and greater emphasis on craft production due to the inflow of new crafts and technology brought in by Sufis and 

their followers. These developments offered fertile ground for Islam in building unity and power at the social level, where Sufis took 

pains to introduce it into the hearts and minds of the helpless people
81

, who in order to achieve occupational mobility, economic and 

social stability were attracted by its revolutionary social ideology, its championing of equality and concept of brotherhood.
82

 

        The state of affairs during post Avantivarman (AD 883) period was marked by frequent internecine conflicts, revolts and 

uprisings by dominant groups like Dammaras, Tantrins, Ekangas and Lavanyas, a situation very well summed up by Younghusband; 

         “We may accept, then, as authentic that the normal state of Kashmir for many centuries, except in the intervals when a strong, 

firm ruler came to the front, was a state of perpetual intrigue and assassination, of struggle with brothers, cousins, uncles, before a 

chief even came to the throne; of fights for power with ministers, with the military, with the nobles when he was on it; of constant fear; 

of poisoning and assassination; of wearying, petty internecine wars and of general discomfort, uncertainty, and unrest.”
83

 

        In such a scenario any change or alternative that had the prospect of emancipating common masses from the shackles of outdated 

social customs, political setup and economic exploitation was, therefore, sure to be welcomed by them. At the same time, incessant 

conflicts among dominant groups, plundering of temples, and undermining of Brahman religious authority could perhaps have 

continued unabated without much popular reaction, if only an alternative had not presented itself to Kashmiri society. The alternative 

observes Rattan Lal Hangloo was Islam, which presented a new worldview comprehending social, political and ideological-cultural 

aspects. Popular reaction, indeed popular protest, against the unjust acts of those in power, took the non violent form of mass 

conversion to this new world view, i.e. Islam.
84

 Thus, Islam’s triumph in Kashmir in the Sultanat period was not a miracle performed 

by Sayyid Ali Hamadani or a mere demonstration of force displayed by Sultan Sikander or the Sayyids. It was, in essence, a natural 

revolt of the human heart against cold formalism of ritualistic Brahman priests, untold economic repression by rulers in concomitance 

with their officials and chaotic political setup,
85

 and the Sufis further ignited this revolt through their persuasive preaching.   When all 

is said and done, says R.K. Parmu, it has to be admitted that Islam came to Kashmir as a great riddance.
86

 Thus, the fundamental 

change brought about by Islam in Kashmir was that it replaced a religion, which had been reduced to an irrational, highly hypocritical, 

and primitive set of liturgy instructions and established the social basis for the Shahmir Sultanat,
87

 the first Muslim Sultanat of 

Kashmir. As a result, Kashmiri society was restructured by a new social order and a belief system, which demolished the age-old 

divisive and disintegrating social forces, stabilized, unified and integrated the hitherto fragmented society, with Islam as a unifying 

ideology.  

 

II.  

        Women in pre-Islamic Kashmir were subjected to inhuman practices. They were considered commodities, and followed 

superstitions blindly. It was Mir Shamsu’d-Din who for the first time undertook to work among women both for restoring them to 

their deserving place in the society, and for strengthening the social base of Islam. 

        Although women like Sugandha (904-6),
88

 Didda (980-1003),
89

 and Kota Devi
90

 played an active and important role in the 

political life of Kashmir. However, the Pre-Islamic Kashmir was bereft with many social evils, which resulted in the degraded 

condition of women. The contemporary sources particularly mention the wide prevalence of the custom of sati, polyandry, polygamy, 

prostitution, and the devadasi system. The condition of widows was miserable for they were not allowed to remarry. Although, as an 

exception Rinchan’s widow Kota Devi remarried Udayanadeva. But, this was a royal affair, which in no terms can be interpreted as a 

prevailing phenomenon. The widows were expected to live a pure and isolated life, devoid of luxury or comforts of life. The 

ornaments or gorgeous dress was forbidden to them.
91

  Kalhana says, ‘the women which Salhana enjoyed today, Losthana enjoyed the 

next day.’ This clearly reflects the existence of polyandry. Sati was widely prevalent among the rulling class. In fact, this inhuman 

custom was so deep rooted in the society that even mothers, sisters, other near relatives and even servants burned themselves with 
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Fazl writes that Shah Mir, by specious flattery and intrigue married her, Ain-i-Akbari (Jarrett), II, 386  
91

 Rajatarangini (Stein), Book VII, 250 
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their beloved deceased.  On the death of king Samkarvarman, writes Kalhana, ‘Surendravati and two other queens perished on the 

funeral pyre as also the grateful Valavitu and able Jayasimha, and two other servants, Lada and Vajrasara. Thus perished seven 

persons in the flame.
92

 At the death of Yasaskara, his wife Trailokyadevi followed him on the funeral pyre.
93

 Rajatarangini is replete 

with instances where this practice was imitated by the aristocratic class, well-off people and continued to exist even after the 

introduction of Islam in Kashmir for a long time.
94

 Along with these social evils, prostitution was also widespread as was the system 

of Devadasis. Kshemagupta’s court, we are told, was always filled with prostitutes.
95

 Kalhana says that, ‘King Jaluka gave hundred 

women of his seraglio, who were well versed in dancing and singing, to serve in the temple of Jyestharuda.
96

 In the course of a hunting 

expedition, king Lalitaditya came across two dancing girls who were dedicated to the temples. Kalhana was himself an eyewitness of 

superannuated dancing women in the temples of the valley.
97

 These degrading social practices created the conditions were majority of 

the people who voluntarily accepted Islam expected the new rulers to overhaul the entire socio-economic and political system, and 

timely respond to the immediate problems of the people. It was this spirit of change and reform that encouraged both Sufis and Kings 

to work in unison to rid people of obsolete and un-Islamic customs and practices. Thus, working as social reformers, it were the Sufis 

like Mir Muhammad Hamadani who persuaded Sultan Sikander to prohibit the use of wine and all intoxicants, gambling, dancing of 

women and observance of the practice of Sati.
98

 To implement these measures, Sultan Sikander also established the office of Shaikh-ul 

Islam.
99

  Mir Muhammad’s influence on the state policy may be measured by the fact that he had any person whom he thought 

dangerous to his missionary and reformative activities arrested.
100

 In fact, at times Sufis constituted a powerful reaction against 

injustice and impressed upon the rulers to protect their subjects through strict administration of justice. They strongly advocated that a 

ruler is a “Shadow of God and God’s mercy embraces all including the non-Muslims.”
101

 This interest for social welfare in general 

also offered Sufis with immense opportunities to convert the non-Muslims to Islam.
102

 Scholars, who attribute conversion to the 

persecutions of Sultan Sikander and Sultan Ali Shah alone, ignore the contemporary depraved social conditions, which the Sufis as 

missionaries availed by providing remedies to prevailing social issues through persuading rulers to take steps towards their 

eradication, concomitantly spreading awareness among the masses, both by dispatching their disciples and by travelling themselves to 

every nook and corner of the valley, living among the people to spread their faith by precept and example, and by introducing new 

indoor crafts and techniques, like shawl and carpet weaving, which women enthusiastically adapted, gradually enhancing their 

economic importance and social status .
103

  

 

III.  

        The non-Muslims of Kashmir came into contact with the Muslims as early as the beginning of the 8
th

 century,
104

 yet Islam could 

not make much progress here till the conversion of Rinchin
105

, a Buddhist to Islam, by Bulbul Shah
106

 in the first quarter of the 14
th

 

century. The continuous and close interaction between neo-converts and their kith and kin leading to the intermingling of two different 

cultures during the next six centuries in which Islam gradually attained a firm foothold in the valley must have accelerated the process 
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 Kalhana (Dutt), I, 122 
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 Rajatarangini (Stein), p. 107 
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 G. M. D. Sufi, Kashir, I, 146 
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 Kalhana (Dutt), 153 
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 Rajatarangini (Stein), I, 151 
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 Ibid. VIII, 107 
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 M. L. Kapur, A History Of Medieval Kashmir: 1320-1586 AD (Delhi, 1971), 37, 213 
99

 Hassan, Mohibbul, Kashmir Under The Sultans (Calcutta, 1959), Reprt. Srinagar, 2002, 64-65 
100

 “The Brahmanas, the supporters of the world,” writes Jonaraja, “had taken refuge of Ratnakara in order to preserve their party, and 

this little Brahmana, became the favourite of Suhabhatta. But Malanoddina (Muhammad Hamadani), the great guru of the Yavanas, 

feared that Ratnakara would rise in rebellion and caused him to be arrested.” Rajatarangini (Dutt), III, 67-68 
101

 Sayyid Ali, Zakhirat ul Muluk, 111 vide Rafiqi, “Impact of Sufism in Kashmir”, in The Islamic Path: Sufism, Society and Politics 

in India, ed. Jafri and Reifeld  (Rainbow Publishers, 2006) 154 
102

 Rafiqi, 212 
103

 Scholars like Sir Wolsley Haig, The Cambridge History of India, III; Fergusson, Kashmir; Younghusband, Kashmir, subscribe to 

the Forced Conversion Theory. 
104

 The earliest reference to Muslims in Kashmir is found during Lalitaditya Muktapida’s reign (725-53 AD). He is said to have 

requested the Chinese emperor for help against the Arabs; see Alexander Cunningham, The Ancient Geography of India (London, 

1871), 90. The next reference to Muslims is that of Kalhana. He says that the Turushkas carried their arms on their back and shaved 

their heads half-way up, to illustrate the mark of bondage to Lalitaditya, Kalhana (Stein), I, Book III, v. 179, 138 
105

 The very fact of the conversion of Buddhist Rinchina to Islam shows that Buddhism was no longer available as a power base, 

possibly not even as the religion of any significant number of households. Aziz Ahmad, 6 
106

 Saiyid Sharafu’d-Din famously known as Bulbul Shah was the first Sufi to introduce Suhrawardi silsila into Kashmir. He came 

from Turkistan during the reign of Suhadeva. See Muhiu’d-Din Miskin, Tarikh-i-Kashmir, 6; Pir Hassan, Tarikh-i-Hassan, III, 4. He 

is remembered for having converted Rinchina and his brother in law Rawanchandra, to Islam. Baharistan-i-Shahi, 21-23 
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of acculturation. However, before the intervention of Sufi missionaries, the new converts, the Muslim Sultans and their newly 

converted Muslim nobility, which had been growing in numbers, were indistinguishable from the largely Hindu nobility in dress, 

manners, and customs, and often in proper names.
107

  The author of Baharistan-i-Shahi writes,  

         “Although Sultan Qutbu’d-Din had been admitted to the Islamic faith, in those days none of the Ulema and men of learning in 

Kashmir preached religion without hypocrisy. The Qazis and the theologians of those days paid scant attention to things permitted or 

prohibited (in Islamic religion) and, because the teachings of Islamic faith had not been enforced fully, Sultan Qutbu’d-Din had 

married two women who were uterine sisters. When Amir Saiyid Ali Hamadani came to know of it, he forbade him to do so. Sultan 

divorced one of his two wives of his free will; with the other he entered into a new marriage contract (in conformity with Sharia) and 

made her wear his dress. Sultan Sikander, was born to her (Subhatta) after this marriage.”
108

 He further says that, “In those days the 

majority of people was that of infidels and polytheists. The inhabitants of this land wore the common and popular dress of the infidels. 

Sultan Qutbu’d-Din also dressed himself after this fashion. But at the behest of the Saiyid, he abandoned that costume and adopted the 

Muslim dress.”
109

  

        To Saiyid Ali Hamadani and his devout followers, the social and religious life of the Kashmiri Muslims was an anathema, an 

abomination, as it militated against the Sharia. Therefore, they took upon themselves to liberate the Muslims of Kashmir from Hindu 

encrustations and thereby transform the socio-religious environment of Kashmir. Here, he first demonstrated true Islam to Sultan and 

his nobility, which for common masses were ‘reference cultural group.’ He not only caused the Sultan to adopt Muslim way of l ife, 

but also instructed him to introduce it among his Muslim subjects, and appointed his most promising and trustworthy disciple as his 

religious mentor.
110

  In areas where the Sufis could not reach due to certain circumstances, there it was difficult to distinguish the 

Muslims from the non-Muslims. Even tolerant Jahangir was shocked at the results of such leniency on the part of the Muslims of the 

Rajauri valley. He mentions in Tuzuk, “They all ally themselves with Hindus, and both (Hindus and Muslims) give and take girls. 

Taking them is good, but giving them, God forbid. I gave an order that hereafter they should not do such things, and whoever was 

guilty of them, should be capitally punished.”
111

The persistent endeavours of Sufis towards Islamization of Kashmir did impact the 

society in the long run. It was this impact, which Srivara, writing during the reign of Sultan Muhammad shah
112

, complains about 

when he observes that, ‘men belonging to the four castes had of late adopted objectionable practices and had ceased to perform 

ceremonies prescribed by their religion.’ It was because of the enthusiastic efforts of Sufis like Shamsu’d-Din Araqi, writes the author 

of Tohfat-ul-Ahbab, ‘ that the banner of faith was raised high in the sky, idol houses were effaced, mosques were constructed.’
113

 He 

further says that, ‘Today instead of each fire temple, there is either a garden or a paradise.’
114

 The spirit of truth in the heart of the 

missionary cannot rest till it manifests itself in the thought, word, and deed. It is with this spirit that Shamsu’d-Din Araqi entered the 

valley of Kashmir at a time when people were Muslims only for namesake and worked enthusiastically to infuse the fundamentals of 

Islam in the heart and mind of every convert, so that they can practice it in letter and in spirit. 

 

IV. CONCLUSION 

        The people of Kashmir were predominantly non-Muslims before the turn of the fourteenth century. It was a society whose 

foundation rested on four fold Varna ashram dharma. The Brahmans as a norm occupied important administrative offices and received 

privileges from rulers in the form of revenue free grants, while the masses were constantly exploited, economically and socially by 

rulers and Brahmans, a factor which in the long run offered potential opportunity for Islam to act as a great riddance. But Islam came 

not as a result of conquest or invasion, but through traders, soldiers, and most importantly Sufis. In fact, the presence of Muslims in 

Kashmir goes back to the 8
th

 century AD. However, it was only after the arrival of Sufi missionaries in the 14
th

 century from Persia 

and Central Asia that Islam gradually emerged as a dominant religion. The political patronage extended by rulers especially from 

Sultan Qutbu’d-Din onwards attracted saints and scholars, which further strengthened the culture of Islam in Kashmir.
115

  The Sufis 

did not apply force as has been argued by some scholars, instead they worked as reformers, recommending rulers to initiate welfare 

measures for common people, introduced new crafts which created new avenues of employment, converted through persuasion 

influential political personages, who in turn acted as ‘reference cultural group’ for their followers thereby helping Islam to achieve 

firm foothold in Kashmir.  However, the legacy of un-Islamic past was more difficult to part with, than adopting fundamentals of the 

new faith. Even, Muslim rulers unintentional disregard of Sharia was manifested through their following of un-Islamic customs and 
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traditions. This was more challenging for Sufis who worked enthusiastically to rid Muslim society of non-Muslims practices. 

Although, Mir Muhammad Hamadani had through his influence persuaded the then reigning Sultan to prohibit practices demeaning 

the existence of women, it was Mir Shamsu’d-Din Araqi, a Sufi missionary from Persia, who enthusiastically worked in this regard. 

He emphatically instructed his disciples to create awareness among women regarding their rightful place in the society viz-a-viz 

Islam. Thus, conversion was a process that gradually sprouted from the exploitative policies of the rulers and the apathetic attitude of 

the Brahmans towards the masses at lower strata of the four-fold caste system. The Shahmir Sultanat in order to strengthen its social 

foundation patronized the Sufis to exploit this rebellious atmosphere where masses were looking for an alternative, which they 

confronted in the form of Islam, an ideology devoid of hierarchy based on birth, occupation and ethnicity, at least in its beginning.  
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Abstract- Data communication in networking is done through 

exchanging the data packets between the end points. The packet 

loss may occur in wired/wireless network during the data 

transmission. Losses in wired network are caused because of 

congestion in routers, but losses in wireless network may occur 

because of interference or network congestion. The main 

problem in wireless network compared to wired network is 

classification of losses. Transport protocols are response to 

handle the losses, if the transmission uses existing protocols like 

TCP, the losses are always classified as congestion loss by 

sender, causing reduced throughput. Main aim of this paper is to 

reduce the losses and improve the throughput of wireless 

network. This can be achieved by using both loss differentiation 

and reduction method together to achieve high throughput. 

RARELD (Receiver Assisted Random Early Loss 

Differentiation) is a loss differentiation method used to classify 

type of loss and also used to reduce losses in wireless network. In 

this method both sender as well as receiver are used to optimize 

loss occurred in network. 

 

Index Terms- Wireless network, Transport protocol, LDA, 

Congestion control, ECN, Bandwidth estimation. 

 

I. INTRODUCTION 

ireless technologies are playing a prominent role in the 

global internet infrastructure. They are ideal as internet 

access technologies, providing a convenient and cheap solution 

to the last mile problem but the performance of wireless network 

is low when compared to wired network. Losses in wired 

networks are mainly due to congestion in routers [13], because 

congestion is usually handled by dropping the received packets 

when the router waiting queues are full or nearly full. Hence, 

losses in wired networks can be seen as an indication of 

congestion. This is different in wireless networks where losses 

often occur for various reasons, for example due to interference 

or poor link quality (high distance between the base station and 

the mobile device). The performance degradation reported on 

wireless networks appears because TCP (Transport Control 

Protocol) [13], commonly used by Internet applications and 

initially designed for wired networks, classifies any data loss as a 

congestion loss; therefore it reacts by reducing the transmission 

rate. However, in wireless networks, losses are not necessarily 

caused by congestion. 

          Lot of applications used over Internet, with real-time audio 

and video streaming, can cope with a certain level of losses if 

they use TCP, then high reliability, congestion and flow control 

may achieve at the price of great latency. UDP (User Datagram 

Protocol), lacks congestion avoidance support and flow control 

mechanisms. SCTP (Stream Control Transport Protocol) 

provides some of the same service features of both message-

oriented UDP and ensures reliable, in-sequence transport of 

messages with congestion control like TCP. Another promising 

protocol for these applications is DCCP (Datagram Congestion 

Control Protocol), recently standardized as RFC4340 [10], 

provide reliable connection setup, teardown, Explicit Congestion 

Notification (ECN), congestion control, and feature negotiation. 

It allows flow-based semantics like Transmission Control 

Protocol (TCP), but does not provide reliable in-order delivery. 

          DCCP also has the option of freedom choice for 

congestion control protocol. As described in [10], DCCP 

implements bidirectional and unicast connections of congestion-

controlled unreliable datagram. DCCP is useful for applications 

with timing constraints on the delivery of data. DCCP also 

suffers from the same problem as TCP in wireless networks, 

meaning that any data loss is considered to be caused by 

congestion.  

          All the above protocols mentioned here, always consider 

the loss happens because of congestion, but losses may occur not 

only because of congestion errors but also wireless errors. So 

RELD with ECN and RTT used to differentiate the losses and 

this method is enhanced as RARELD with bandwidth estimation 

concept to reduce the losses and to increase the throughput of 

wireless network. 

          This paper is organized as follows, section 2 review the 

related work. Section 3 describes our new RARELD mechanism 

in detail. Section 4 presents the experiments of RARELD. 

Section 5 shows simulation and result analysis and we conclude 

this paper in section 6. 

 

II. RELATED WORK 

          Several loss differentiation methods are existed to 

differentiate non-congestion loss from congestion loss. In this 

work we discuss the related approaches referred for RELD 

method to differentiate and to reduce the losses in network.   

          The first approach is ECN (Explicit Congestion 

Notification) referred from [3] with active queue management 

(e.g. RED) is used to control congestion in wired networks. 

RFC2760 [1] suggests that ECN can be used to distinguish 

congestion loss from wireless loss by diagnosing a loss. TCP-

Eaglet uses ECN to discriminate the losses. When a loss is 

detected by sender, Eaglet reaction is based on whether it is in 

slow start or not. If the sender is not in slow start (i.e., it is in 

congestion avoidance phase), it considers the loss as a wireless 

loss and do not halve its congestion window size; Otherwise (i.e., 

W  
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the sender is in slow start) the loss is diagnosed as congestion 

loss and halves its congestion window size. 

          The second approach is based on ECN-D (Explicit 

Congestion Notification Differentiation) [16] used in SCTP to 

differentiate non-congestion losses from congestion losses. The 

optimal value of congestion window of SCTP source is taken 

from the ECN messages to maximize the throughput and 

maintain relatively small end-to-end delay. The simplified 

method provides an optimal congestion window and improves 

the total good put performance of SCTP. ECN-D SCTP 

differentiates non-congestion losses from congestion losses based 

on the congestion coherence concept. According to the time 

correlation between non congestion losses and congestion 

indications, two scenarios in which non congestion losses occur. 

a) Non-congestion losses occur when there are no ECN messages 

received for the current window of data at an SCTP source 

endpoint. b) Non-congestion losses occur when there are ECN 

messages received for the current window of data at an SCTP 

source endpoint.  

          The next approach is based on Loss labeling scheme [4] 

used to distinguish wireless losses from congestion losses. In this 

scheme, NewReno-LL uses P[CjC] (probability of congestion 

loss) and P[WjW] (probability of wireless loss) to differentiate 

the losses.  Adaptive Flip Flop filter [9], is used for parallel 

estimation of RTT for every new ACK received in New Reno. 

Samaraweera [14] presents a method called Non Congestion 

Packet Loss Detection (NCPLD), to categorize the nature of the 

error. NCPLD uses the concept of the knee point of the 

throughput-load graph to measure the round trip delay. If the 

current (measured) round trip delay is less than the delay 

threshold at the knee point then the packet loss is assumed to be a 

wireless loss else it is assumed that loss caused by congestion 

(buffer overflow) errors, So New Reno-FF achieves a good-put 

(The rate of delivery of useful data measured by receiver) higher 

than New Reno, Westwood and New Reno-LL, for all values of 

P[CjC] and P[WjW]. 

          The main approach of bandwidth estimation for loss 

reduction done on TCP Westwood relies, which is end-to-end 

bandwidth estimation [7] to discriminate the cause of packet loss 

(congestion or wireless channel effect) which is a major problem 

in TCP Reno. The key idea is to continuously measure at the 

TCP source the rate of the connection by monitoring the rate of 

returning ACKs. This estimation is used to compute congestion 

window and slow start threshold after three duplicate 

acknowledgments or after a timeout. TCP Reno, which blindly 

halves the congestion window after three duplicate ACKs, but 

TCP Westwood attempts to select a slow start threshold and a 

congestion window which are consistent with the effective 

bandwidth used at the time of congestion is experienced. TCPW 

provide improvements in throughput performance, as well as in 

fairness. 

          Another approach for loss reduction is RCP (Reception 

Control Protocol) [8] with general behaviors of TCP. RCP is 

explicitly used to controls the ACKs send back by receiver and to 

provide reliable delivery of data. In this function the receiver in 

RCP determines how much data the sender can send (via 

congestion control and flow control), and which data the sender 

should send (via reliability), the RCP receiver also takes total 

control over the bandwidth of connection and sends the 

congestion window size as a feedback to the TCP sender, from 

this feedback the sender takes corrective control action over the 

congestion in network.  

          The above shows that, Biaz and mBiaz performs well in 

low link rate, it has the problem when several streams share the 

same wireless link. Spike performs better in low network traffic 

but it has the problem to handle high network traffic. 

Samaraweera [14] represent that the RTT value decrease because 

of wireless errors but the assumption of this method is incorrect, 

because RTT value normally increased because of wireless 

errors, because the retransmission of MAC layer is not 

considered in this method so the assumption of RTT values are 

changed and used in my enhancement. TCP-Eaglet and ECN-D 

are not efficient differentiation schemes because they do not take 

into account congestion losses without ECN mark. Since our 

RELD method is used efficiently to differentiate the losses but 

this method not provides any solution to avoid losses in the 

network. So our proposed system RARELD used to avoid losses 

and to achieve high throughput for wireless network in my future 

work. 

 

III. MECHANISM DESCRIBTION 

          In my proposed mechanism both sender as well as receiver 

is involved to control the congestion in the network. 

A. Receiver Function 
          The receiver measures the bandwidth [12] according to the 

packet inter arrival interval and bandwidth is estimated as, Bw 

=L/tint. Here Bw be the measured bandwidth, L be the data packet 

size and tint be the packet inter arrival interval. The receiver 

measures the RTT based on the data packet arrival time. 

          The variable receiver.rtt is used to record the RTT. The 

algorithm can be described as follows. 

        i) When an ACK is sent, if receiver.rtt is zero, let 

receiver.rtt equal 1 and record the corresponding sequence 

(rtseq) of data packet (equals to the sum of the ACK sequence 

and the current congestion window). Otherwise, just send the 

ACK. 

          ii) If a data packet with a larger sequence number than 

“rtseq” is arrived in order and the new measured packet Inter 

arrival interval is larger than two times of pre-estimated packet 

inter arrival interval, set the new measured RTT to the value of 

receiver.rtt, and let receiver.rtt be zero. 

          iii) On each clock cycle, if receiver.rtt is not zero, 

receiver.rtt is added by 1. 

          The receiver window (rwnd) is defined from RTT values 

and bandwidth estimation rwnd=Bw*RTT. The advertised 

window is set from the minimum values of receiver available 

buffer and receiver window ad_wnd=min(r_abuf,rwnd).The 

receiver sent this advertised window as a feedback to sender then 

the sender takes corrective action by congestion avoidance 

algorithm to avoid packet losses in network. 

 

B. Sender Reaction 

          In RARELD timely feedback from the receiver helps the 

sender to controls the congestion occurred in network. The 

sender first differentiates the loss [15] from the ECN and RTT 

values. The loss is classified as congestion if and only if,  

1)  ecn>0  or  2) n>0 and RTT<avg 
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          Where ecn is the number of packets marked EC 

(Experienced Congestion), n the number of lost packets indicated 

by the received Ack, RTT the current RTT,   avg+0.6dev are 

RTT threshold value. This function is used to identify whether, 

what type of loss (congestion/wireless loss) occurred in network. 

If network is in congestion then the sender decreases the 

congestion window by AIMD mechanism. If congestion is 

mitigated after one RTT, the sender will adjust the congestion 

window in the next window by using the receiver advertised 

window. When the sender receives an ACK, it will compare the 

current congestion window with the receiver advertised 

congestion window. If the receiver advertised window is larger 

than the sender’s congestion window, and the difference is larger 

than a predefined threshold β, the sender will set the congestion 

window size to the receiver advertised window. Otherwise, the 

sender will ignore the receiver advertised congestion window by 

just performing the additive increase mechanism. As well as the 

advertised window send as a feedback from receiver used to 

define the congestion window size, this helps to maintain the 

AIMD mechanism in congestion avoidance stage, and the slow 

start stage can be eliminated also this function avoid bottleneck 

in network as well as to utilize available bandwidth of connection 

established. 

 

IV. EXPERIMENT 

          Experiments are made using simulations with the network 

simulator ns-2 version 2.34 to differentiate the loss and to show 

the performance evaluation of RARELD in wireless network. 

Fig.1 shows the network topology used for all experiments. This 

topology allows the simulation of two groups of DCCP 

connections with different round trip times respectively initiated 

from src0 and src1. 

 

 
Fig.1 Network topology 

 

          These two groups of DCCP connections have to compete 

with a random cross traffic with bottleneck link capacity. Two 

wireless dedicated links connect the base station to dst0 and dst1. 

All links are labelled with bandwidth and propagation delay. The 

packet size is 500 bytes and the simulation time is 100 seconds. 

Experiments are conducted with different round trip time and 

bandwidths.  

 

 

V. SIMULATION RESULTS 

          This section through extensive simulation, analyses 

RARELD classification rate and shows the performance gain of 

RARELD compared with RELD are shown in the fig. 3. For this 

analysis, two scenarios are used: the first scenario deals with the 

classification of packet loss and the second scenario deals with 

throughput gain. Results of this analysis are shown in fig. 2. In 

fig. 2 the RTT threshold (avg) is taken as (-1, 0, 1) and the 

numbers of losses are classified with RTT deviation values. In 

this analysis the congestion loss has an RTT value smaller   

 

     
 

Fig. 2                                 Fig. 3 

 

          than average RTT, while wireless losses are generally 

above the average RTT. Fig. 3 shows the classification rate of 

RARELD. In this RARELD threshold allows classifying 

congestion losses correctly between 80% and 98%. 

          RARELD is implemented in Network simulator-2.34 and 

used it to compare the performance of our mechanism with 

RELD and the simulation time taken for all scenarios described 

below are 100s. Fig. 5 shows the impact of packet error 

probability on the network throughput performance. The packet 

error probability is varied from 0 to 20. From fig. 5, it is 

observed that the throughput of DCCP RELD degrades 

drastically as the packet error probability increases. But our 

improved RARELD method doubles the throughput rate. So our 

algorithm appears to be robust to packet error by   maintaining a 

high throughput.  

          This can be achieved by two ways, when the packet error 

probability is zero; congestion is the only factor that contributes 

to throughput degradation. Since RARELD can detect the packet 

loss for congestion earlier for the receiver’s function and can use 

the receiver’s advertised rate to adjust the congestion window, it 

can better utilize the bandwidth and have a better performance. 

As the packet error probability increases, packet loss due to 

packet error will cause RELD to perform unnecessary reduction 

of its congestion window and therefore its throughput decreases. 

Since RARELD can discriminate wireless packet drop from 

wired drops, it can reduce/eliminate the unnecessary throughput 

reduction due to wireless packet error so as to improve the 

throughput performance.  
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Fig. 4                                     Fig. 5 

 

          In the second scenario, we study the effect of different 

wired delays on the throughput. The wired delay is varied from 

10 to 100ms. The wireless bandwidth is 100 Mb/s, and the 

dropping ratio is 1.04008. Fig. 4 shows that the delay has a great 

influence on the throughput of RELD, while our mechanism is 

the most robust to increasing delay. The reason is that our 

mechanism has more accurate congestion control mechanism by 

extending the receiver function and can set an appropriate 

sending rate to avoid congestion.  

 

          Table: 1 shows the performance evaluation of RELD and 

RARELD; it demonstrates that our mechanism can improve the 

throughput performance further by about 20% by just reducing 

the impact of timeout. This is achieved by the observation that 

when congestion is about to occur.  

 

 

 

RELD 

sim.time 

No. of. 

packet 

loss 

 

Droppin

g ratio 

 

Delay(m

s) 

 

Throughput 

25 55 4.30023 0.012326 41360.0 

50 276 8.17536 0.012933 31615.0 

75 477 8.75229 0.013092 23384.2 

100 687 9.10416 0.013136 19702.1 

 

RAREL

D  

sim.time 

No. of. 

packet 

loss 

 

Droppin

g    ratio 

 

Delay(m

s) 

 

Throughput 

25 145 13.6278 0.013651

2 

19608.5 

50 145 4.64744 0.012620

4 

23801.3 

75 75 1.45518 0.013384

1 

25008.6 

100 75 1.04008 0.013032

2 

25372.5 

 

Table: 1 RELD and RARELD performance ratios 

 

          The available bandwidth for each connection is usually 

reduced gradually. Therefore, the receiver can judge the onset of 

congestion from the trend of the bandwidth variation and then 

reduce the receiver advertised congestion window. Since the 

sender will set its sending window size to the lesser of the 

congestion window and the receiver advertised window, network 

congestion will be alleviated when the window size is coming 

down, thus improving the network throughput performance.  

 

VI. CONCLUSION 

          In this paper, we propose algorithm to make the DCCP 

capable over lossy links. Based on ECN and RTT values to 

differentiate the type of loss and the receiver function is added to 

this algorithm, to optimize the losses occurred in network. The 

advertised congestion window is send as a feedback from 

receiver to sender, which helps the sender to take timely action of 

congestion, occurred in network. The simplified method 

guarantees maximum utilization of the bottleneck link in heavy 

network traffic. Through theory analysis and network simulation, 

we find that the throughput of RARELD is higher than RELD. 

Since our algorithm is developed in context of DCCP, which is 

applicable to video streaming and gaming applications. 
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Abstract- Authentication is an important process in any system to 

verify whether someone is in fact. In any type of computer 

network such as private or public, authentication needs username 

and password. Password is a secrete key to verify the person is 

authentic. When user wish to use a system, first thing is user has 

to register with the system, then unique code is assigned for that 

person. On each subsequent use, the user must know and use the 

previously declared password.  Authentication and authorization 

plays a major role which accessing the cloud service from 

vendors. Cloud customers should be authenticating enough to use 

the cloud services. Cloud authentication could be done in many 

ways like textual password, biometrics and graphical etc.  In this 

paper, we are presenting the implementation details for 

Multifactor Authentication System which authenticates the 

customer in multiple levels using multidimensional and 

multilevel password generation technique. 

 

Index Terms- authentication, cloud computing, cloud security, 

multifactor authentication, password generation. 

 

I. INTRODUCTION 

loud computing technology is an open standard and service-

based, Internet centric, safe, fast and convenient data storage 

and network computing services [1].  

         In these days each and every organization such as 

association, group, institute, union, business etc uses cloud 

computing. The benefits of cloud computing are vast. Cloud 

computing provides highly scalable data solutions to businesses, 

infrastructure cost is reduced [2], location independent, low cost. 

In cloud computing the data accessibility is increased and 

improved flexibility. So the security of cloud computing is 

reduced. Providing a security to cloud environment is a major 

issue. Cloud computing environment is not a place to store 

sensitive data. To provide security to cloud is also a challenge 

task. Dealing with “single cloud” providers is predicted to 

become less popular with customers due to risks of service 

availability failure and the possibility of malicious insiders in the 

single cloud.  

         One of the primary benefits of cloud computing is a vast 

amount of computing power, achieved from relatively low-cost 

personal computers and servers. When you tap into the power of 

the cloud, you get supercomputing power at personal computer 

prices. Figure 1 illustrates how individual  

 

 

 

 

users connect to the cloud from their own personal computers or 

portable devices, over the Internet. To these individual users, the 

cloud is seen as a single application, device, or  document. The 

hardware in the cloud (and the operating system that manages the 

hardware connections) is invisible [3].  

 

 
 

Figure 1: How users connect to the Cloud 

 

         Figure 2 portray the Architecture diagram for usage of 

cloud computing system. This is how users select a task or 

service. The user’s request then gets passed to the system 

management, which finds the correct resources and then calls the 

system’s appropriate provisioning services.  These services carve 

out the necessary resources in the cloud, launch the appropriate 

web application and either creates or opens the requested 

document. After the web application is launched, the system’s 

monitoring and metering functions track the usage of the cloud 

so that resources are apportioned and attributed to the proper 

users. 

         Cloud Computing Technologies are grouped into four 

different services as shown in Figure 3. They are SaaS (Software 

as a Service), DSaaS (Data Storage as a Service), IaaS 

(Infrastructure as a Service) and PaaS (Platform as a Service) [4]. 

 

C 
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Figure 2: Architecture diagram for usage of cloud computing 

system 

 

 
Figure 3: Services provided by Cloud Computing 

 

         Three types of models exist for providing services of cloud. 

These are referred are SPI models (Software, Platform and 

Infrastructure) [5]. At present cloud authentication systems are 

using methods: i) Simple text password ii) Third party 

authentication iii) Graphical password and iv) Biometric each 

technique has its own limitation. Another simple approach is to 

generate and authenticate the multidimensional password by 

considering many aspects of cloud paradigm.  

         The paper is organized in the following manner: Section 2 

provides overview of Multifactor Authentication Technique 

along with the Architecture and Activity diagram. Section 3 

provides the System Design along with Data Flow Design and 

Algorithms. Section 4 presents the Experimental details of the 

proposed system and interpretation of results. Finally, we 

conclude the paper with directions for further work in Section 6. 

 

II. OVERVIEW OF MULTIFACTOR 

AUTHENTICATION TECHNIQUE 

         One of the most important issues related to cloud security 

risks is data integrity [6].The Multifactor Authentication 

technique generates multidimensional password in multiple 

levels, is a combination of Multidimensional [7] and Multilevel 

Technique [8]. Each level requires an authentication details. 

Based on the authenticated password, individuals can access the 

cloud services. Before generating password, user has to face the 

protocol user interface to enter the details.  Based on the user 

interface inputs, password generates automatically and retains 

generated password to access the cloud data. Figure 4 shows, the 

architecture diagram of Multifactor Authentication System which 

has two separate entities 

i) cloud service provider who provides the variety of cloud 

services  and 

ii) Authenticated client organization to use cloud services  

 

         There are three key areas of concern related to security and 

privacy of data. They are 1) location of your data 2) Control of 

your data 3) Secure transfer of your data [9]. Before using cloud 

services, company authentication confirms with service 

agreement from cloud vendors. This architecture helps in 

checking authentication against the services and privileges. It 

helps to ensure which customer has what kind of privileges to 

use cloud services. This is evaluated by multiple level 

authentications such as Service Authentication(SA), Team 

Authentication(TA) and Privilege Authentication(PA) with 

multidimensional password generation. The abstraction of a 

cloud hides the internal security details from clients [10]. 

 

 
Figure 4: Architecture diagram Multifactor Authentication 

System 

 

         First level password generation: This level is 

organization level password generation to check against the 

particular cloud service. If unauthenticated organization or 

hackers tries to access the cloud services, they are terminated in 

this level itself. In this level, password generates based on many 

input parameters. For  example to check organization 

authentication, one needs to enter organization name, private 

logo (which is different in size and dimensions compare to what 

organization published in internet/web) Company ID which is 

unique number is given by CSP (Corporate Service Provider) 

while registering to service agreement. Company signature which 

is scanned sign image of head of the company. These inputs 

processed with our algorithm and generated the multidimensional 

password. Algorithm adds the image and convert into number 

data, then concatenate with textual inputs. The resultant output 

will be SA (multidimensional Service Authentication) password. 

         Second level password generation: This level is a team 

level password generation to authenticate the team for particular 

service. Example team needs to enter the team name, team id, 

team thumb image and sign. First all images get added and 

convert into number data. This data gets concatenate with textual 
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inputs. The resultant output will be a TA (multidimensional team 

authentication) password.  

         Third level password generation: This level is a user level 

password generation. It authenticates the user privileges. User 

need to enter user name, age, phone number, id and DOB to 

generate his/her password. Algorithm will process these inputs 

and generate the PA(multidimensional privilege authentication) 

password.  Organization password alone is not sufficient to 

access any cloud service. Organization password helps to move 

authentication into Intranet. Team password helps to move intra 

team and privilege password helps to access the cloud service for 

particular user. Figure 5 shows the Sequence diagram to generate 

Multidimensional Password. 

 

 

 
Figure 5: Sequence diagram to generate Multidimensional 

Password 

 

         Figure 6 shows the activity diagram for generation of 

password using Multifactor Authentication System. In this there 

are three levels to generate password such as Organization, 

Team, and User. In Organization level set of details are 

combined to generate password, these details contains image 

data, one text data called text1. This is also called password for 

corresponding user. The second level is the generation of 

administrator password is also called Team password. In this 

level image data and another text data called text2 are used to 

generate password. The third level also called last level image 

data and text3 data are combined to generate password.  

 
Figure 6: Activity diagram to generate multifactor 

authentication 

         This technique of password generation allows cloud 

environment to protect from Daniel of Service attack, Cloud 

Malware Injection Attack, Side channel Attack, Authentication 

Attack, Man-in-the-middle cryptographic attack[11], Network 

Sniffing [12] etc.. Authenticated client must know all levels 

details to use the cloud resources. Users are much concerned 

about the security of their private and confidential data [13].    

 

III. SYSTEM DESIGN 

         A Data Flow Diagram (DFD) is a graphical representation 

of the “flow” of data through an information system. Data Flow 

models are used to show how data flows through a sequence of 

processing steps. The data is transformed at each step before 

moving on to the next stage. These processing steps 

transformations are program functions when Data Flow 

Diagrams are used to document a software design.  

         The Data Flow Diagram (DFD) can be decomposed into 

three levels such as level 0, level 1 and level 2. The level 0 is the 

initial level of Data Flow Diagram and it is generally called as 

the context level diagram. It is common practice for a designer to 

draw a context-level DFD first which shows the interaction 

between cloud and cloud vendor. The context level DFD is then 

exploded to show more details of the system being modeled. 

         The figure 7 shows the Level 0 Data Flow Diagram for 

Context Level. Context Level DFD shows the system boundaries, 

external entities that interact with the system, and major 

information flows between entities and the system. In this level 0 

DFD, two entities have been indentified i.e. Strict Authentication 

System and strong Password Authentication. To check valid 

cloud vendor, he must provide valid authentication details such 

as, username and password.  The complete Multifactor 

Authentication System is shown as a single process. 

 

 
Figure 7:  Level 0 Overview of Multi Dimensional password 

generation System 

 

         The first level DFD shows the main processes within the 

system. Each of these processes can be divided into further 

processes. The Level 1 diagram identifies the major processes at 

a high level and any of these processes can then be analyzed 

further rise to a corresponding Level 2 process diagram. This 

phase deals with the Cloud Environment Deployment. 

         Level 1 DFD for the Multifactor Authentication System 

using Multidimensional password technique is shown in figure 8. 

The main processes identified in Level 1 DFD are explained as 

follows.  

1. Server initialization is the basic step to set up the cloud 

environment. 

2. Before deploying the cloud environment in the Local 

Area Network, Server checks all details. 
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3. Server establishes a cloud environment, with available 

details such as which system’s data is sharable in the 

cloud environment. 

4. Using the Remote Method Invocation (RMI) Technique 

Server establishes a connection with all valid cloud 

clients 

5. It is common practice for a designer to draw a context-

level DFD which shows the interaction between cloud 

vendor and other cloud client. The context level DFD is 

exploded to show more details of the system being 

modeled. 

 

         All the processes executed gives back the result to the user 

interface nothing but System Administrator. 

 

 
Figure 8:  Level 1 DFD for Cloud Environment Server Node 

Applications 

 

         The Level 2 Data Flow Diagram gives more information 

than the Level 1 Data Flow Diagram. The Figure 9 shows Level 

2 DFD for Cloud Environment Server Applications of IP 

addresses.  

The Cloud Environment Server Application for IP Addresses is 

divided into three processes, viewing all valid IP addresses Cloud 

Environment Clients, process to remove any specific IP address 

from the Cloud Environment, process to add a new valid IP 

address to Cloud Environment.  

 
Figure 9:  Level 2 DFD for Cloud Environment Server, 

Applications related to IP Addresses 

 

         The Figure 10 shows Level 2 DFD for Cloud Environment 

Server Applications of Cloud Resources.  

         The Cloud Environment Server Application for Cloud 

Resources is divided into three processes, viewing all cloud 

accessible resources by valid Cloud Environment Clients, 

process to remove any specific Cloud Resource from the Cloud 

Environment, process to add a new Resource to Cloud 

Environment. 

 
Figure 10:  Level 2 DFD for Cloud Environment Server, 

Applications related to Cloud Resources 

 

         The Level 2 Data Flow Diagram for Multifactor 

Authentication System gives more information of Secure 

Authentication. The Figure 11 shows Level 2 DFD for Cloud 

Environment Multifactor Authentication System. In this level 2 

DFD Cloud Environment Multifactor Authentication System, 

two entities have been indentified i.e. cloud vendor and cloud 

client.  In this level Cloud Environment Server creates a new 

User. In this to create new user server node accepts details such 

as name, age, gender, address, phone number, department, 

mobile number. Multifactor Authentication Technique is applied 
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on these data to generate a username, password and key for new 

cloud client.   

         In the Level 2 DFD for Cloud Environment Multifactor 

Authentication System, explains the high level view of the 

project how the security in the cloud environment is established 

between the cloud vendor and other cloud clients. In this  the 

combination of all the data given such as, name, age, gender, 

address, phone number, department, mobile number generates  

the result at the end and  gives username, password and key.  

 

 
Figure 11:  Level 2 DFD for Cloud Environment Multifactor 

Authentication System 

 

         Level 2 for Cloud Environment Client Applications 

contains the client interface, the user selects the event in the 

cloud, if the event is within the cloud environment range then the 

node processes the event and the client can download particular 

resource from the cloud environment server, and generates the 

event messages and passes the message to server to based on 

client request. 

 

Algorithm: 

 Algorithm: Multidimensional Password Generation  

Step 1:  Start 

Step 2: Read input values such as Name, Age, Gender,   

            Address, Phone Number, Department, Mobile Number  

Step 4: Extract image feature 

Step 5: Apply Encryption Algorithm 

Step 6: Combine image features with input texts in a pre-defined 

sequence to generate Organization or Service Authentication 

(SA) Password 

Step 7: Combine image features with input texts in a pre-defined 

sequence to generate Team Authentication (TA) Password 

Step 8: Combine image features with input texts in a pre-defined 

sequence to generate User or privilege Authentication (PA) 

Password 

Step 9: Authentication check : Multifactor Authentication 

Technique 

If Service authentication is successful 

    Then   

           check Team level authentication 

              If Team Authentication is successful 

               Then  

                        check Privilege level Authentication 

          If password for privilege level is successful                then 

provide access to cloud environment. 

else goto step 9 

Step 9: Stop  

 

IV. EXPERIMENTAL DETAILS 

         For the implementation of this project flexible systems 

implementation language is needed. Compilation should be 

relatively straightforward compiler, provide low-level access to 

memory, provide language constructs that map efficiently to 

machine instructions, and require minimal run-time support. 

Program should be compiled for a very wide variety of computer 

platforms and Operating Systems with minimal change to its 

source code. For Graphical User Interface Programming, 

language chosen must be simple to use, secure, architecture 

neutral and portable. So Java is a best suited programming 

language, is used is to develop Multifactor Authentication 

System. Also features of such as Java Swing is used to design 

front end. Remote Method Invocation(RMI)  is used provide a 

socket connection between nodes.  

         First thing we need to consider is the Initialization of server 

module. It has some set of procedures. In this, first step is to set 

the classpath, second is display the authentication screen in front 

end, third is start RMI registry, fourth is system administration 

verification and validation. Figure 12 illustrates the System 

Administrator Authentication Module. In this first step is to set 

the classpath, second is display the authentication screen in front 

end, third is start RMI registry in backend, fourth is system 

administration verification and validation.  

 

System administrator has the following responsibilities: 

 Setup and maintaining user accounts this is also called 

user administration 

 Maintain system 

 Verify that peripherals are working properly 

 Monitor system performance 

 Create file system 

 Install software 

 Create backup and recovery policy 

 Monitor network communication 

 Update system as soon as new version of OS and 

application software comes out 

 Implement the policies for the use of the computer 

system and network 

 Setup security policies for users.  
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Figure 12: System Administrator Authentication system 

             

         Once System administrator gets entry to cloud 

environment, then he can perform the following actions: 

 Start server 

 Available IP addresses 

 Available Resources 

 Add Newuser 

 

         Figure 13 shows the System Administrator Main Page 

which includes the above points. Start Server option is used to 

start RMI registry. RMI registry is used to setup a socket [14] 

between server and valid cloud clients. System Administrator has 

to click on this option to share data and message between server 

and clients. Once you click on Start Server option in backend 

RMI registry displays information as shown in Figure 14. 

 

 
Figure 13: System Administrator Main Page 

 

  

 
Figure 14: Initialization of server module 

 

 The next option is “Available IP addresses”. This option 

contains the following sub sections: 

 View 

 Remove IP 

 Add new IP 

 

         First thing is System administrator can view all IP 

addresses which are within cloud environment. Second option is 

if he wants remove any IP address from cloud environment he 

has to select that IP address then he has to provide the 

administrator key or password value. If it is a valid password 

then only the selected IP address will be removed else it will 

display an error message like “Invalid key word”. Third option is 

to add a new IP address to cloud environment. In this system 

administrator has to provide a valid IP address to add that to 

cloud.  

         System Administrator next option is modifications of 

resources present in cloud. There are three sub options:  

 View  

 Remove 

 Add New File 

 

         Administrator has full control over the data that is present 

in cloud. First thing is he can view all the data that is stored in 

cloud environment using “View” option. The second option is 

“Remove”. This is simple, to remove any file from cloud if it no 

longer need for clients, first select the file and then click on 

Remove option. It will be removed interface but not from 

database. The third option is “Add New File”. To add a new file 

Administrator has to provide the data for following option, and 

this is for security purpose. 

 Enter the New Filename 

 Enter the Fake Filename 

 Enter the option of File Security 

 Enter the IP Address 

 

         If the file is shared for a particular IP address, then only 

that node can access the file content from server not other nodes. 

While uploading a file to cloud environment system 

administrator has to provide more information that is for security 
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purpose such as, to protect data from unauthorized users. The 

shared file is available for client.  From client node he can 

download that file.  

         System Administrator can add new user information.  This 

is core of the Multifactor Authentication System.  

Multidimensional and multilevel authentication algorithms are 

applied on the data that is provided for the new user. The data 

include user name, age, gender, address, phone number, 

department, mobile number.  All the data is encrypted and 

internal image is added to generate password, admin password 

and key for the new user. Text box validation is done in this and 

if you leave any textbox empty it will display error message. And 

in this age should be more than zero. And for Gender three 

options are given such as male, female, others. Figure 15 

illustrates the New User Details.  

 

 
Figure 15: To Add new User 

 

         To access the cloud data client must login with valid 

credentials. First client has to set the classpath, second step is to 

start the socket connection with the server. Client has to provide 

valid authentication details to access the data.  

 

         Figure16 shows the Authentication module for client.  

Client has to provide the following data 

 Username 

 Password 

 Admin password 

 Key code 

 

         For the security reason all the above details has to filled by 

the client. Once all these details are correct then the client main 

page will be displayed else for each stage it will display error 

message. The steps are explained as follows. 

 First step is Enter User Id and Password of valid client 

user 

 If this is correct then enter Admin Password 

 The last step is enter the  key code 

 

 

 
Figure 16: Client Authentication module 

 

 

V. CONCLUSION AND FUTURE WORK 

         The Multifactor Authentication System is the combination 

of Multilevel and Multidimensional Password generation 

Technique. The password generation technique proposed in this 

work relies on applying different authentication levels and 

dimensions. Using different authentication techniques protects 

especially sensitive data from   Cloud Malware Injection Attack, 

Side channel Attack, Authentication Attack, Man-in-the-middle 

cryptographic attack, Network Sniffing etc. Cloud computing 

provides variety of Internet based on demand services like 

software, hardware, server, infrastructure and data storage. To 

provide privacy services to intended customer, it is better option 

to use multifactor authentication technique. This technique helps 

in generating the multidimensional password in many levels of 

organization so that the strict authentication and authorization 

could be possible against to the services as well as privilege. To 

provide privacy services to the intended customer, it is a better 

option to use Multifactor Authentication technique.  

         The project can be enhanced to use different encryption 

algorithms like Twofish, Blowfish [15] etc depending on user’s 

choice to suite the application being protected. The project can 

be enhanced to address more number of attacks through mobile 

phone to get hackers information and other real world 

requirements. The performance evaluation of the project can 

include some more metrics like speed of data flow from server to 

client, memory usage, network throughput etc also overhead of 

each node to access the data from server.   
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Abstract- Plastination is a process of tissue preservation by 

embedding tissues with synthetic materials, as silicone polymers 

and epoxy resins to produce dry, durable, handy and natural 

looking specimens useful as a unique tool for teaching of 

anatomy, pathology, radiology and surgery. Since 1980s, (when 

it was invented by Professor Gunther Von Hagens 

experimentally), plastination technique, quality and cost 

effectiveness is developing. Plastinated specimens are popular 

among students and teachers, both, as they are easy to handle, 

odorless, nonhazardous and stable. Plastinated specimens are 

long lasting so require less number of cadavers. This is a 

promising method for producing ideal specimens for teaching 

and learning processes.  

 

Index Terms- Plastination, plastinated specimens, museum 

technique 

 

I. INTRODUCTION 

lastination is a process of long term preservation of 

biological tissues in a dry, odorless, easily handlable and 

storable manner. It is a cost effective, durable & stable method. 

Although it is difficult to prepare a well plastinated specimen, 

but it is most promising method to preserve the specimens as an 

alternative to formalin preservation [1]. 

 

II. HISTORY 

          Even though a major German encyclopedia (the 19th 

edition of the Brockhaus Encyclopedia, 1992) indicates that the 

word "Plastination" is derived from the Greek (from plassein = to 

shape, to form), the term is, in fact, a creation of Gunther von 

Hagens.  Professor Gunther von Hagen is a German born 

Physician & Anatomist who has preserved human bodies through 

'plastination' [2]. He discovered this process in 1977 in a 

laboratory at the German University of Heidelberg. He was 

experimenting with kidney slices and plastic polymers when he 

came across the technique, whereby blood, fat, water and other 

fluids are replaced by plastic, enabling corpse tissue to be 

preserved for centuries. After receiving patents from US 

government for his work on preserving biological tissues with 

polymers. There has been an ongoing battle of education vs. art 

vs. ethics. The Institute of Plastination, along with Dr. von 

Hagens made their first showing of plastinated bodies in Japan in 

1995, which drew over three million people. Depending on how 

the body is to be used, materials such as silicone rubber, epoxy 

resin or polyester render the bodies firm or flexible, transparent 

or opaque. Once preserved the bodies are highly durable, but still 

retain the natural surface structure and, according to von Hagens, 

they 'are in the identical condition they were in prior to 

preservation, all the way down to microscopic level...Thus, even 

microscopic examination can still be carried out' [3]. 

          Von Hagen has displayed his plastinates in a manner in 

which all internal organs, nerves, blood vessels and bones - can 

be viewed by the public, thereby giving an insight into the human 

body. The plastinates are being used as a form of recycling for 

educational purposes [3]. 

          Leonardo da Vinci and Andreas Vesalius, the two 

outstanding anatomical artists of the Renaissance, used 

anatomical drawings to better understand the workings of the 

human body. Von Hagens is fascinated by their work, but wrote 

'Neither illustrations nor models can convey the individual 

beauty of these structures to us, for the source of truth is in the 

originals' and so has taken their work a stage further [3]. 

          Churches and religious groups vehemently object to von 

Hagens, believing that his creations are against the laws of nature 

and that people should be respected in death as well as life. Much 

as they did for the millions who died in the concentration camps, 

churches have been holding services to pray for those people 

whose bodies have already been 'plastinated' and are in the 

exhibition. However this has not prevented two and a half 

million people in Japan, eight hundred thousand in Mannheim, 

five hundred and fifty thousand in Vienna and six hundred 

thousand in Switzerland coming to view the exhibit. In addition, 

over three thousand have signed up to be preserved by Dr von 

Hagens and his team in the future [3]. 

          The scientific value of using plastinated bodies and organs 

in a teaching environment like anatomical courses at medical 

schools is hard to dispute. The specimens, whether bodies or 

organs, produced by this method may be handled by students for 

easier examination. Unlike  their counterparts ‘swimming’ in a 

mixture of fixative and preserving solution that can only be 

viewed from the outside, these specimens may be handled and 

examined from all angles, and comparisons made. For example 

organs in their normal and pathological states may be examined 

side by side to illustrate disease processes, such as placing lungs 

from a healthy individual, a lung cancer patient and a patient 

suffering from asbestosis side by side for comparison [4]. 

 

P 
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III. ETHICAL ISSUES 

          I.C. Sturdgess has illustrated a debate on plastination: 

science or art [4].  He wrote that The German exhibition both 

fascinated and horrified, although long queues were reported 

outside of the museum, which eventually decided to remain open 

around the clock to cope with the masses. Some 800,00 visitors 

were counted in total in Mannheim, and similar figures viewed 

the exhibition when it travelled to Japan, Vienna and Cologne 

(‘Körperwelten’).The show included some 200 plastinated bodies 

or body parts, and it was possible for visitors to follow the form 

of the human body by looking at a series of thin longitudinal or 

cross sections. Several bodies were opened up or taken apart in 

layers, showing the relative positions of bones and organs. In one 

preparation, all the nerves were coloured yellow, to make it 

easier to follow them through the body in three dimensions. One 

other display is a plastinated man carrying his own skin over his 

arm like a coat, to expose his skeleton and muscles and other 

exhibits, also stripped of their skin, are posed as a runner, a 

fencer and a chess player, all revealing their muscles in action. 

These bodies appear to convey an impression of being ‘alive’, 

which is one reason why they remain controversial’ [4]  

          Sturdgess has alleged that Indeed the German show comes 

close to crossing the border between science, education and 

exhibitionism, with dead humans becoming mere objects ‘re-

created’ by an artistic anatomist. Those who support the 

exhibition have suggested that showing plastinated corpses 

should be considered as no more a desecration of the dead than 

placing mummies in museums. Others pointed out that corpses 

have long been used to educate medical students and plastinated 

corpses are a safe, sanitary and highly effective method of 

teaching anatomy. It has been reported that some onlookers 

would be honoured to have their own bodies made plastic after 

death for the sake of educational displays. Several spectators, 

however, had mixed feelings, and while admitting that 

plastination had tremendous educational value, they had a worry 

that this benefit might be undermined in exhibits designed more 

to satisfy curiosity. A number on visiting the exhibition, 

however, found it morally reprehensible, suggesting that it was 

dehumanizing, and that the deceased, plastinated or otherwise, 

had no business being used as an ‘attraction’. Suggestions such 

as the use of the bodies for sensational purposes, as in sideshows 

would be improper, and comments along the lines of ‘when you 

die, you should be allowed to die, not carted around the world as 

a laminated corpse’ and ‘rest in peace and not in pieces’ were 

also made [4]. 

          Although Von Hagens says he follows strict consent 

procedures for whole-body specimens, he maintains that 

"consent is not important for body parts." Von Hagen’s body 

donations are now being managed by the Institute for 

Plastination (IFP) established in 1993 [5]. 

          Sturdgess has written whatever people think about the 

display of plastinated bodies, it does appear that they are an 

educational medium, and perhaps as such they belong in 

academic institutions, and not displayed to members of the public 

as an art. Many visitors to the exhibition in Cologne 

(‘Körperwelten’), however, stated that they knew more about the 

human body after they had seen the exhibition than before, and 

that it even encouraged them to pay more attention to their health 

and their life-style in order to prevent diseases. Perhaps, 

therefore such exhibitions do serve to educate the general public, 

and hence should not be confined to academics [4]. 

 

IV. THE PRINCIPLE 

          Plastination is an unusual method of permanently 

preserving tissue in a ‘life-like’ state, in which biological 

specimens are preserved by replacing the fluids of the body (i.e. 

fat and water) with synthetic materials. This method produces 

‘plastic’ bodies or organs, which remain very life-like, non-toxic, 

odorless, dry, and durable and may be handled easily for 

examination, as referred to the article in Biomedical Scientist 

(June 2000 page 520) [5]. Standard process of plastination 

includes –Fixation, that is embalmed body is kept usually in a 

formaldehyde solution, in order to halt decomposition. 

Dehydration- after any necessary dissections take place, the 

specimen is then placed in a bath of acetone. Under freezing 

conditions, the acetone draws out all the water and replaces it 

inside the cells. Forced impregnation- the specimen can then be 

placed in a bath of liquid polymer, such as silicone rubber, 

polyester or epoxy resin. By creating a vacuum, the acetone is 

made to boil. As the acetone vaporizes and leaves the cells, it 

draws the liquid polymer in behind it, leaving a cell filled with 

liquid plastic. Hardening and curing -The plastic must then be 

cured, either with gas, heat, or UV light, in order to harden it. A 

specimen can be anything from a full human body to a small 

piece of an animal organ, and they are known as either "plastins" 

or "plastinates". Other Plastination methods include -Core- tech 

room temp procedure, Epoxy E12 procedure, Polyester P35 

(P40) – procedure [5]. 

          Maria Miklošova and Vojtech Mikloš alleged that the 

silicone S 10 technique is the standard technique and most 

frequently used method in plastination and there are many causes 

of failure [10]. Most common failures are shrinkage and change 

of colour [6]. The other types of failures are visible defects, 

which includes deformation, crained surface, damaged arteries 

and nerves or roughen surface of specimen.[7,8] The spots on 

organ surface are also common defects [9]. Based on their 

analyses, they have shown the causes of this defects are: 

inappropriate temperature of reaction mixture, usage of old 

formalin specimens with colour changes, usage of bad fixed 

specimens or the specimens with dry spots on surface testifying 

untimely drying of material [10]. 

 

V. BENEFITS OVER OTHER PRESERVATION METHODS 

          The traditional method of preserving specimens is by 

saturation with a formalin based solution as open, wet 

preparations or by enclosure in glass or Perspex pots. Open 

specimens are unpleasant to work with due to formalin vapour 

emitted and require lots of maintenance as rapidly deteriorate and 

dry out. 

          Students are also reluctant to examine or handle such 

material these factors. These factors, in addition to the health 

hazards associated with formalin, limit the use fullness of this 

type of preparation. Glass or Perspex potted specimens overcome 

some of these problems but they tend to be bulky, fragile, and 

need regular maintenance if the preserving fluid is not to become 
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cloudy and obscure the details. colour preservation is poor and 

the parallax error caused by the spatial separation from the pot 

surface leads to difficulties in pointing out features. Good quality 

transparencies and recent advances in radiological imaging, led 

to decline in the use of pots. [1]. 

          Other methods have been in place for thousands of years to 

help with the decomposition of the body. Mummification used by 

the Egyptians is a widely known method which involves the 

removal of body fluid and wrapping the body in linens. Prior to 

mummification, Egyptians would lay the body in a shallow pit in 

the desert and allow the sun to dehydrate the body. Formalin, an 

important solution to body preservation, was introduced in 1896 

to help with body preservation. Soon to follow formalin, color 

preserving embalming solutions where developed to preserve 

lifelike color and flexibility to aid in the study of the body. 

Paraffin impregnation was introduced in 1925 and the embedding 

of organs in plastic was developed in the 60s’. Body preservation 

methods current to the twenty-first century are cryopreservation 

which involves the cooling of the body to very low temperatures 

to preserve the body tissues, plastination and embalming. 

Plastination is used in hundreds of laboratories worldwide to help 

with the teaching and study of the body [5] Plastination is useful 

in anatomy as well as serving as models and teaching tools. 

Students who are enrolled in introductory animal science courses 

at many universities are finding the value in experimental 

learning in animal science through collection of multispecies 

large-animal management and production practicums [5]. With 

the use of plastination as a teaching method of animal science 

means less animals will have to be killed in the name of science, 

due to the fact that plastination process allows specimens to last a 

long time [5]. 

          The plastinated specimens retain their dilated conformation 

by a positive pressure air flow, which allows them to be used to 

teach both endoscopic technique and gastrointestinal anatomy. 

The College of Veterinary Medicine in Raliegh, North Carolina 

used both PC (plastic coating) and PN (plastination) to 

investigate and compared the difference in the two methods. The 

PC method was simple and inexpensive, and the plastinated 

specimens were more flexible, durable, and lifelike than those 

preserved by the PC method. The use of plastination allowed the 

use of many body parts such as muscle, nerves, bones, ligaments, 

and central nervous system to be preserved [5]. 

          Whole specimen paraffinisation and infiltration with high 

molecular weight polyethylene glycols have been tried in the 

past, though they have proved unsatisfactory in one way or 

another. The most promising method, however, is the process of 

specimen plastination by impregnation of tissues with silicone 

polymers or epoxy resins. It leads to production of ideal 

specimen [1].  

          Regarding costs Von Hagens et al. estimate the cost of 

establishing a plastination lab. As $ 50000 with chemicals 

costing  $ 40 per kg tissue [11]. Bickey et al. estimate a lower 

figure of $ 15000 for hardware and $ 150 per kg tissue for 

chemicals [12]. T.P.Dawson et al estimated their expenditure 

considerably less $ 296 for hardware and $ 53 for chemicals. He 

further says a plastinated heart heart weighing about 350 gm 

would cost approximately $ 19 in materials and be maintenance 

free [1].  

 

VI. CONCLUSION 

          With the review regarding this process, we can say that 

plastinated specimens are definitely ideal way of preserving 

biological tissues. It produces a long lasting, easily handlable, 

non hazardous and almost natural looking specimen which helps 

in teaching in various fields of medicine. It also reduces the need 

of bodies to prepare new specimens, as they get damaged with 

repeated handling. Plastinated specimens are also better options 

to be used in Anatomy museums for self directed studies by 

students. Not only in Anatomy, these specimens also proved 

beneficial in other specialties as pathology, radiology and 

surgery. 
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Abstract- In IC engine piston ring friction losses account for 

approximately 20% of total mechanical losses as reported in the 

literature. A reduction in piston ring friction would therefore 

result in higher efficiency, lower fuel consumption and reduced 

emissions. To reduce these losses, various parametric approaches 

are made particularly at design stage and experimental level. The 

goal of this study was develop piston ring designs to improve 

engine efficiency, without adversely affecting oil consumption, 

blow by, wear and cost. Thus it provides characterization of a 

pressure balance in terms of effective area and distortion 

coefficient of the piston and cylinder. The models are for specific 

piston ring-liner system with different capacity. The variable 

parameters are piston velocity, engine speed, oil viscosity, gas 

pressure, crank angle film thickness and coefficient of friction. 

Non variable parameter are system constant, bore diameter, ring 

tension, ring width, compression ratio, reciprocating mass, piston 

ring area and piston ring profile. The major assumptions for 

developing models are either hydrodynamic lubrication theory or 

mixed lubrication theory of Reynolds equation.  

     

Index Terms- Piston Velocity, Engine Speed, Oil viscosity, Oil 

film Thickness etc. 

 

I. INTRODUCTION 

significant share of the total power loss in modern internal 

combustion engine is due to the friction interaction between 

the upper compression ring and cylinder wall as shown in (Figure 

1).  

 
Figure 1: Assembly of lubricating pair Piston Ring and Cylinder 

Wall 

       

     Main part of the study on the basis, the lubrication of the 

piston ring has been an important research matter for many years 

because it is extensively accepted. The piston ring pack in an 

internal combustion engine typically consists of three circular 

rings located in grooves in the piston. The rings move with the 

piston along the cylinder liner during engine operation. The 

primary function of piston is to maintain an effective gas seal 

between the combustion chamber and crankcase. The 

reciprocating motion of piston ring in cylinder creates drastic 

change in the pressure, the combustion event generates large 

amount of heat. The second function of piston ring-liner 

assembly is to transfer this heat from the piston in to the cylinder 

wall. These can be effective by considering alloy materials which 

may lead to prolong life of the cylinder liner and piston. The 

third function of piston ring assembly is to limit the amount of oil 

that transported from the crankcase to the combustion chamber 

by oil control ring. 

      The piston ring & cylinder wall interface is particularly 

interesting as it has been estimated to account for 18-20% of the 

total engine mechanical friction [5] due to the most severe 

environment in terms of temperature and load; so much effort has 

been directed to this particular ring. Because of the piston always 

in an unsteady state, the frictional behavior of this piston ring is 

very complex. 

       Due to the variation in oil supply to the different piston rings 

throughout the engine cycle, each ring encounters different 

modes of lubrication while traveling along the liners. If a 

sufficient amount of oil exists on the liner to support a load, 

hydrodynamic lubrication conditions are present. 

Otherwise the load from the ring on the liner is supported by 

contact between the asperities on the two surfaces and boundary 

lubrication condition are said to be present. These modes of 

lubrication have a profound effect on the magnitude of the 

friction force generated by the motion of the rings along the liner. 

      A schematic of a typical lubrication condition between the 

ring and the liner is shown Figure 2. 

A 
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Figure 2 Lubrication Conditions Encountered by Piston rings. 

 

      As shown in figure, due to the roughness of the surfaces in 

contact, it is possible for certain portions of the two surfaces to 

have asperity contact and for other parts to be sufficiently 

lubricated such that the ring is supported by load from the oil 

film. To simplify this situation, the modes of lubrication are 

typically characterized by the spacing between nominal lines that 

define smooth surfaces representing the average of the asperities. 

      Depending on the distance between the nominal lines, h(x), 

three different modes of lubrication are possible; 

a) Pure Hydrodynamic Lubrication 

b) Mixed Lubrication  

c) Pure Boundary Lubrication 

 

      In pure hydrodynamic lubrication, a sufficient amount of oil 

separates the two surfaces such that there is no asperity contact 

between them. The transition from pure hydrodynamic 

lubrication to mixed lubrication occurs when the following 

criteria is met; 

                                         1.1 

 

     Where,   is the combined 

roughness between the ring surface and the liner [10]. In mixed 

lubrication, there is oil between the two surfaces in contact, but 

there is also portion of the ring and liner surfaces between which 

the spacing is sufficiently small that satisfy by equation 1.1, and 

therefore these parts of the surfaces are also considered to be in 

boundary contact. The transition between mixed lubrication and 

pure boundary lubrication occurs when the wetting between the 

ring and the liner completely disappears, and there is therefore no 

more oil between the ring & the liner.  

     The friction force  between the ring and the liner is 

determined as follows; 

                               1.2 

     The shear stress, , appearing in the above equation is defined 

by applying conservation of mass and momentum to a fluid 

element under the ring surface. The friction force can be 

expressed as a function of the oil film height and width; 

                  1.3 

     Therefore, once the oil film height and width are determined 

from the solution of the governing equation, the friction force 

from hydrodynamic lubrication can be determined. 

     Pure boundary friction occurs when no oil exists between the 

ring and the liner, and therefore the load from the ring on the 

liner is completely supported by asperity contact. 

In this case, the friction force is given by the following 

expression; 

                         1.4 

     Where  is the friction coefficient governed by the surface 

properties, x1 and x2 define the boundaries of the portion of the 

ring liner surfaces that are in asperity contact according to 

equation 1, and   is the contact pressure between the two 

surfaces. The contact pressure is given by the following 

empirical fit used by Hu based on Greenwood-Tripp’s 

theory[11]; 

                            1.5 

     Where  depends on asperity and material properties and z 

is a correlation constant described in [8]. 

     Mixed friction, as would be expected, the friction between the 

ring and the liner in mixed lubrication is the sum of the 

contributions from pure hydrodynamic and pure boundary 

friction. Mixed friction is the calculation as follows; 

 

        1.6 

    The governing equation describing piston ring friction and 

lubrication that were introduced briefly, 

    The Reynolds equation relates the height, width and shape of 

the oil film between the ring and the liner with the pressure 

gradient that is generated. 

             1.7 

    For the unsteady term in the Reynolds equation can be 

neglected everywhere in the cycle expect near dead centers 

where the piston velocity U becomes very small. With this 

simplification, valid in all parts of the cycle other than at end 

strokes equation reduce to; 

                        1.8 

 

II. EFFECT OF ENGINE OPERATING CONDITIONS ON SOURCES 

OF FRICTION 

      Modern internal combustion engines operate in a variety of 

speed and load conditions depending on their application. In 

passenger cars and transport trucks, loads and speeds vary 

considerably due to the variety of driving condition encountered. 

Racing engines typically operate at high speed and high loads. 

Stationary power generation engines operate in high  load, low 

speed conditions because the high load generates more power 

and the low speed is needed to interface with the electric 

generator and the power gird. 

      Both engine speed and load affect the friction generated 

between the piston rings and the liner. 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      284 

ISSN 2250-3153  

www.ijsrp.org 

A. Effect of engine speed  

     The effect of engine speed on the friction generated between 

the piston rings and the liner as define equation. The pressure 

gradient integrated over the wetted width typically ends up 

resulting in a much smaller contribution. Therefore, friction 

scales roughly as follows; 

                                          2.1 

     Where h is the oil film thickness and B is the ring axial width.  

The viscosity term is included term is included in this 

relationship because it depends on the piston speed. The extent of 

this dependence varies according to the type of oil under 

consideration. In the case of multi grade oils, which are 

considered to be shear thinning fluids the viscosity is controlled 

by the shear rate, which depends directly on the piston speed. As 

piston speed increases, the viscosity will decrease, and therefore 

the net effect of these changes on friction power loss is the result 

of a compromise between them. 

      For single grade oil, the viscosity of the oil depends only on 

its temperature, which is controlled primarily by the temperature 

distribution along the liner. As piston speed increase the liner 

temperature may increases, causing a reduction in lubricant 

viscosity. Therefore, for the case of single grade oils friction 

power losses only increases with higher engine speeds if the 

reduction in lubricant viscosity does not offset the increase in 

piston speed. 

B.  Effect of Engine load 

     The effect of engine load on friction is less. In order to 

maintain constant engine speed when the load on the engine 

increases, the amount of air and fuel brought into the cylinder to 

be compressed and burned during combustion must be increased. 

As a result, higher peak pressure are reached in the cylinder 

     The friction generated by the piston rings is significantly 

affected by the pressure attained in the cylinder throughout the 

engine cycle. The cylinder pressure control the land pressures, 

which affect the ring dynamics and therefore the lubrication 

conditions encountered by the rings throughout the engine cycle.         

Although in general, the contribution of the friction as a 

percentage of the engines indicated power output reduces as load 

increases, major changes in load may result in a change in the 

type of piston ring liner friction that dominates in different parts 

of the cycle. 

 

III. CONCLUSION 

       A Boundary friction power loss increasing as U at Low 

speed and Low load, the oil control ring throughout engine cycle 

increasing contribution from top ring boundary friction around 

TDC of compression. 

      A Boundary friction power loss increasing as U at Low speed 

and high load, the oil control ring throughout engine cycle and 

Top ring around TDC of compression/expansion increasing 

contribution from top ring boundary friction around TDC of 

compression. 

     A Hydrodynamic friction power loss increasing as  

at high speed and low load, Oil control ring throughout engine 

cycle increasing contribution from top ring boundary friction 

around TDC of compression. 

     A Hydrodynamic friction power loss increasing as   

at high speed and low load, Oil control ring throughout engine 

cycle and Top ring around TDC of compression/expansion 

increasing contribution from top ring boundary friction around 

TDC of compression. 
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Abstract- The deserts of the world are hottest places, very less 

rainfall, almost clear skies throughout the year. These deserts 

receive highest direct normal irradiance which is most suitable 

for concentrating solar power plants. With the technological 

developments and their innovations in concentrating solar power, 

thermal storage and hybridization/ back up, the sunniest 

countries expects that CSP should be source of bulk power in 

peak and intermediate loads by 2020, and base load power by 

2025 to 2030. By2050, CSP could produce 11.3% of global 

electricity, with 9.6% from solar Power and 1.7% from back up 

fuels (fossil fuels or biomass). The Thar Desert of Rajasthan is 

most suitable site for CSP in India. The purpose of the study is to 

highlight available solar resource, present technology of CSP, 

future development in technology and contribution of power 

generated from CSP plants of Rajasthan and its role in India’s 

electricity demand by 2052
*
, under the guidelines of Jawaharlal 

Nehru Solar mission. 

 

Index Terms- Annual Average DNI, Back up/ hybridization, 

Base Load, Capacity Factor, Concentrating Solar Power, Direct 

Normal Irradiance, Intermediate Load, Jawaharlal Nehru Solar 

Mission(NSM), Peak Load, Satellite data, Solar India 

 

Abbreviations 

C-WET  Centre for Wind Energy Technology. 

GW  Gigawatt (109 watts) 

IEA  International Energy Agency. 

MNRE  Ministry of New and Renewable Energy   

MoP  Ministry of Power 

MWe  Megawatt electrical 

NASA  National Aeronautics and Space     

                             Administration. 

NREL  National Renewable Energy Laboratory 

NTPC  National Thermal Power Corporation   

NVVN  NTPC Vidyut Vyapar Nigam  

PPA  Power Purchase Agreement 

R&D  Research and Development. 

TWh  Terawatt- hour 

 

I. MAIN FEATURES OF CSP 

oncentrating solar power (CSP) technologies use mirrors to 

reflect and concentrate sunlight onto receivers that collect 

solar energy and convert it to heat. This thermal energy can then 

be used to produce electricity via steam turbine or heat engine 

that drives the generator 
(1)

.  The sunlight hits the earth’s surface 

both directly and indirectly, through numerous reflections and 

deviations in the atmosphere. On clear days, the direct irradiance 

represents 80 to 90 % of solar energy reaching the earth’s 

surface. On a cloudy or foggy day, the direct component is 

essentially zero. Unlike , photovoltaic cells or flat  plate solar 

collectors, CSP power plant cannot use diffuse part of solar 

irradiation which result from scattering of direct sun light  by 

clouds, particles, or molecules in the air, because it cannot be 

concentrated
 (2)

.  

 

*Year 2052 has been taken i.e.  According to five years plan in 

India 

         The direct component of solar irradiance is one of the 

greatest interests to designers of high temperature solar energy 

systems because it can be concentrated on small areas using 

mirrors or lenses. Concentrated Solar energy plants require large 

amount  of direct sun light and best constructed in arid or semi 

arid regions, globally known as sun belt 
(3)

. 

          The solar energy that CSP plant use is measured in terms 

of direct normal irradiance (DNI), which is the energy received 

on a surface tracked perpendicular to sun’s rays. Satellite 

provides DNI data of whole regions, exact data for particular 

location can be obtained by measurement at ground.  It can be 

measured with the pyrheliometer 
(4)

. The DNI provide the 

approximation of capacity of a CSP the plant’s electrical output 

potential. The DNI varies and do not remain same throughout the 

day and also varies season to season. CSP is a proven 

technology. Parabolic troughs accounts for largest share of 

current CSP market but other competitive technologies are 

emerging. 

        The CSP plants can have thermal storage and can be 

operated after sunshine. The CSP plants can be 

hybridized/backup with fossil fuels and biomass. CSP utilizes 

huge amount of water which is not available in arid and semi arid 

regions. The desert areas are not the load centers; long high 

voltage transmission lines are required for utilization of power at 

load centers from CSP plants. Ample land is available in desert 

area, which can be utilized for CSP plants. 

 

Technologies for power production  

         There are five main Configurations of CSP that are 

commercially available – Parabolic Trough, Linear Fresnel, 

Fresnel lens, Paraboloidal Dish and Central Receiver Tower
 (5).

 

 

 

 

 

C 
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Table1. Key features and status of five CSP technology categories are summarized below 

 

Technology Annual solar to 

electricity 

efficiency 

Focus 

type 

Practical 

Operating 

temperature 

of thermal 

conversion 

Power Cycles considered 

 

 

Commercial 

maturity 

Installed  

Generating 

capacity end 

2011 

Parabolic 

trough 

12-15% Linear 150 to 

 400
0
 C 

Steam Rankine 

Organic Rankine 

PV 

High 1500 MWe 

Central 

Receiver 

Tower 

20-30% Point 300 to 

 1200
0
 C 

Steam Rankine 

Brayton (Gas turbine) 

PV 

Medium  60 MWe 

Linear 

Fresnel 

8-10% Linear 150 to 

 400
0
 C 

Steam Rankine 

Organic Rankine 

PV 

Medium  38 MWe 

Fresnel 

lens 

12-15%   PV Medium 15 MWe 

Parabolic 

Dish 

20-30% Point 300 to  

1500
0
 C 

Sterling EngineSteam 

RankineBrayton (gas 

turbine) 

PV 

 

Low 2MWe 

 

 

4MWe 

Source:  Realizing the Potential of Concentrating Solar Power in Australia 

 

Thermal Storage 

         CSP plant can be equipped with a heat storage system to 

generate electricity even with cloudy skies or after sunset. For 

example, during sunny hours, solar heat can be stored in high 

thermal –capacity fluid and released upon demand (e.g. at night) 

to produce electricity. The main advantage of CSP technology 

against other renewable sources as PV and wind power is 

capability to provide dispatch-able power by storing solar energy 

through thermal energy storage 
(6)

.  If combined with heat storage 

system, CSP plants can also provide intermediate- and base-load 

electricity. This increases significantly the dispatch ability of 

CSP electricity as well as economic competitiveness and the 

integration in electric grids 
(7)

. To provide the required heat 

storage capacity, the solar field (i.e. mirrors and heat collectors) 

of the CSP plant must be oversized with respect to nominal 

electric supply capacity (MW) of plant. The trades off between 

the incremental costs associated with thermal storage and 

increased electricity production. The storage capacity has the 

advantage, when DNI is high and turbine is unable to absorb the 

heat, the same can be diverted to the storage tank, operator would 

have to “defocus” some unneeded solar collectors in the plant 

without storage.  The concept of the storage is very simple as 

shown in figure 1; the excess heat received throughout the day is 

diverted to the storage material (e.g. molten salts). When 

production is required after sun set, the stored heat is released 

into the steam cycle and plant continuous to produce electricity. 

CSP can meet different needs by varying storage capacity. 

   

 

 

 

 

 

 

Figure1.  Storage system in trough plant 

 

 
 

Backup and hybridization 

         CSP plants can operate with storage or without storage with 

the fuel power back up system. Fossil back up and/ or storage 

may be used to extend operation beyond the hours of sunlight 

and provide firm, dispatchable power 
(8)

. The fuel burners can 

use fossil fuels, biogas, or eventually solar fuels energy to heat 

transfer fluids or storage medium, or directly to power blocks. In 

the area of low DNI, back up is most suitable to produce 

electricity at a lower cost than the plant could produce electricity 

with storage and without storage. There is no use storage in less 

DNI where plant runs on hybrid system, since huge investment is 

associated in reserve solar fields with Storage capacity. 

         Hybrid system improves the conversion efficiency of solar 

heat to electricity by raising working temperature level. As clear 

from figure 2, that plant runs on the solar direct during the 

sunshine and after sunshine from storage and from midnight to 

morning runs on back up/ hybridization. 
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Figure2. Combination of storage and hybridization in a solar 

plant 

 
 

Requirement of water  

         CSP plant require about 3000 L/ MWh for parabolic trough 

and LFR plants (similar to nuclear reactor) where as  in coal 

based plant the requirement of water is 2000 L/MWh and 

combined- cycle natural gas plants require 800 L/MWh. Tower 

CSP plant need less water per MWh than trough plants, 

depending upon the efficiency of technology. Dishes are cooled 

by the surroundings air, and need no cooling water. Water is 

really a great Challenge in desert area (Arid and semi arid 

regions). Dry cooling system installed on trough plants in hot 

desert reduces annual electricity production by 7% and increases 

the cost of produced electricity by about 10%
 (9)

. Hybrid wet dry 

cooling system is an attractive option as to reduce the water 

consumption. The hybrid system tend to use only dry cooling in 

winter when cooling needs are lower, then switch to combined 

wet and dry cooling in summer.  For a parabolic CSP plant, this 

approach could reduce water consumption by 50% with 1% 

annual drop in electricity. 

 

Requirement of Land 

         Land required for trough system without storage is 2 

hectare/ MW, and for Fresnel with no storage 4 hectare /MW
 (10)

. 

Land required for thermal storage depends upon amount of 

thermal storage, i.e. operational hours after sunset. 

 

II. VISION OF FUTURE DEPLOYMENT OF CSP 

         Now, the work of investigation for more accurate global 

solar resource potential is in progress through satellite for 

obtaining better DNI maps. High quality solar radiation 

measurement stations have been installed in all the countries and 

regions for interest of CSP such as India, China, Turkey, Africa, 

the Middle East and Latin America 
(11)

.  

         The CSP technology will become competitive  with coal 

fired based plants due to decrease cost in solar fields and storage, 

due to higher temperature technologies (540
0
C and above). In the 

sunniest countries, CSP can expected to become a competitive 

source of bulk power in peak and intermediate loads by 2020, 

and base- load power by 2025-2030, and by 2050 could provide 

11.3% of global electricity, with 9.6% from solar power and 

1.7% from back up fuels (fossil fuels or biomass )
12

.  As from 

figure, 3, total global generation of electricity from CSP plant 

including hybridization shall be 4770 TWh/ annum. The levilised 

cost of electricity dropping from US$ 200/MWh to $40/MWh 

from 2010 to 2050.  

 

 

Figure3. Increasing capacity with the cost reduction 

 
 

Details of Road maps of IEA 

         The table 2 shows that India will generate 670 TWh from 

CSP power plants by 2050 against total generation of the world 

4770 TWH, which is 14%. The capacity factor of the CSP plants 

is increasing due to development of efficient and high technology 

in thermal storage, capacity factor is expected to be 32% by 

2020, 39% by 2030, 45% by 2040 and 50% by 2050. 

 

Table2. Data of Technology Roadmap 2010 and Roadmap 2012of IEA 

 

Sno

. 

year Capacit

y in 

GW 

World 

Capacity 

Factor 

In % 

Hours 

per 

year 

Total 

generation 

annually 

Including  

Hybridizat

ion 

(in TWh)  

CSP 

share in 

total 

generatio

n 

(in %) 

 

 

Total 

generation  

From CSP 

plants  

(in TWh) 

Percentag

e 

Share 

global 

generation  

From CSP  

Plants 

(in %) 

Capaci

ty 

 In 

India  

(GW) 

Total 

generatio

n 

including 

hyberdiz

ation  

In India 

(in TWh) 

1. 2020 148 32 2800 414 82 340 1.3 7 19 

2. 2030 337 39 3400 1140 85 970 3.8 33 113 

3. 2040 715 45 3900 2790 85 2370 8.3 76 294 

4. 2050 1089 50 4380 4770 85 4050 9.6 152 670 

 

 

          Source of data: IEA Technology Roadmap Concentrating 

Solar Power 2010 and Concentrating Solar Power Roadmap 

2012(Abstract prepared from IEA Technology Roadmap 

Concentrating Solar Power 2010 and Concentrating Solar Power 

Road map 2012) 

 

 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      288 

ISSN 2250-3153  

www.ijsrp.org 

III. INDIA’S SOLAR RESOURCE 

         CSP technologies depend upon Direct Beam radiation for 

operation. The radiations directly received from the sun, not 

diffused or deflected by the clouds or other atmospheric factors 

and can be focused by the mirrors. The data are required in short 

interval for assessing the potential of site, Direct Normal 

Irradiance (DNI) is required to measure for several years. For 

designing a CSP plant, knowledge of seasonal variation in DNI 

resources is needed to make optimal assessment.  The 

comparison of annual average annual DNI of the best desert sites 

across the world has shown in table 3. 

 

 

Table 3. Compares of the best desert sites across the world in terms of annual average DNI. 

 

Country Location  Latitud

e 

Longitud

e 

Annual Average  

DNI 

KWh/m
2
/day 

Annual Average  

DNI 

KWh/m
2
/year 

Saudi 

Arabia 

Rabul Khali 

(Arabian desert) 

20
0
N 50

0
E 7.61 2,778 

Nigeria Algadez 

(Sahara desert) 

17
0
N 8

0
E 7.57 2,763 

USA Mojave desert 

(Location of SEGs power plants) 

35
0
N 115

0
W 6.95 2,537 

Australia Oodnadatta, South Australia 

(Simpson Desert) 

28
0
S 135

0
E 6.83 2,493 

Spain Granada  

(location of Andasol power plants) 

37
0
N 3

0
W 5.82 2,124 

India Jodhpur, Rajasthan  

(Thar desert) 

26
0
N 72

0
E 5.77 2,106 

 

Source- Concentrating Solar Power in India, Australian Government, Departmentof of Climate Chage and Energy Efficiency 

 

         As per figure 4,   Jodhpur shows dip in the middle of the 

year coincident with the monsoon. North America deserts have 

best pssible DNI resource both on annual average and minimum 

variability basis. Sahara desert have more constient solar 

resource through out the year, 25% higher than on average than 

Jodhpur. Jodhpur is comparable to the spanish site Granada( one 

of the Spanish site) on an annnual average basis. 

 

Figure 4. Comparison of desert sites accrossthe world, NASA 

Satellite data. 

 

 

 

 

 

 

 

 

 

 

 

 

Jawaharlal  Solar Mission 

         Jawaharlal Nehru Solar Mission was launched in January 

2010. The objective of mission is to establish   India as a global 

leader in solar energy, by creating the policy conditions for its 

diffusion across the country as quickly as possible.    The 

objective of solar mission is to create conditions, through  rapid  

scale –up  of capacity and technological innovation to drive 

down the costs towards grid parity. The mission anticipates 

achieving grid parity by 2022 and parity with coal based thermal 

plants by 2030, but recognizes this cost trajectory will depend 

upon the scale of the global deployment and technology and 

transfer. Above mission adopted three phase approach for targets, 

the targets for utility grid power including roof top is as under. 

 

i. Phase I                                  2010-2013       

                                1000-2000MW 

ii. Phase-II                                2013-2017        

                                4000- 1000MW 

iii. Phase-III                               2017-2022         

                                20000 MW 

 

Role of NVVN 

         NTPC has a wholly subsidiary company engaged in 

business of trading of power –NTPC Vidyut Vyapar Nigam 

Ltd.(NVVN). NVVN has been designated as nodal agency by 

Ministry of Power (MoP) for entering into a Power Purchase 

Agreement (PPA) with the Solar Power Developers. The PPAs 

shall be signed with the developers who will be setting up solar 

projects within next three years (i.e. up to March 2013) and are 

connected to the grid at 33KV and above level. The PPAs will be 

valid for a period of 25 years. For each MW solar power installed 

capacity for which PPA is signed by NNVN, MoP will allocate 

to NVVN an equivalent amount of MW capacity from 

unallocated quota of NTPC stations. NVVN will bundle this 

power and sell this bundle power at a fixed rate as per CERC 

regulations. 

Allotment of CSP projects 

         In phase –I, 50:50 split allocations was made between CSP 

and PV technologies, on a megawatt capacity, against reverse 

auction process by NVVN. MNRE selected 7 projects totaling to 
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470 MW. MNRE also  “migrated” three existing projects of 10 

MW each into  the NSM with a combined total of 500 MW.  The 

CSP projects weighted average bid price was Rs. 11.48/KWh as 

compared to average electricity price of Rs. 4.70/KWh
 (13)

. 

 

IV. FUTURE CSP PROJECTIONS FOR RAJASTHAN 

         There has been increasing trend of CSP in worldwide to 

utilize abundant sunlight available in the deserts. In other words 

CSP has become the power industry of deserts. The governments 

of sunniest countries are taking initiatives to provide energy 

security with the development of CSP in their country. 

Jawaharlal Nehru Solar mission of government of India is a big 

step towards making “Solar India”. Rajasthan Solar Energy 

Policy, 2011 of government of Rajasthan to develop Rajasthan as 

the global hub of solar power in the country. The main objective 

of this policy is to utilize waste land of desert to meet energy 

needs of Rajasthan and neighboring states. The future of CSP in 

Rajasthan is bright and will have major role in electricity demand 

of India by 2052, if follows the international standards and as per 

the road map given by IEA 2012.  

 

Solar Resource in Rajasthan 

         As from the figure.5, the annual average DNI for north –

west India, the Thar desert region , with Jodhpur at its border, 

has the highest DNI . Annual average DNI is 5.89 KWh/m
2
/day 

in the regions of Thar Desert of Rajasthan. The average annual 

DNI in Rajasthan remains around between 5.42 to 5.89 

KWh/m
2
/day. These data are based on the satellite data, provides 

the information about overall area, but does not provide accurate 

data of particular location; they also do not provide temperature 

and humidity of particular location.  Reliable long term DNI data 

collected at high frequency is needed to predict system output 

accurately, mainly as an input to investment decisions. The 

accurate data can be accessed by ground site data. 

 

Figure5. DNI map of north-west India (NREL, 2009) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DNI map of North West India, ( NREL,2009) 

 

MNRE Collection of DNI Data 

         MNRE has taken step to improve assessments of DNI. The 

Centre for Wind Energy Technology (C-WET), an autonomous 

research and development (R&D) institutions established by 

MNRE, implemented 51 solar radiation resource assessment 

stations across the country between May to September 2011
(14)

. 

These MNRE C-WET stations collect high –quality solar 

irradiance data at 10 minutes intervals and data from newly 

installed station’s first year operation are available to project 

developers for a fee
(15)

. Additional 60 stations will be installed in 

future, increasing DNI data available as the mission enters phase-

II. 

 

Competitive advantage of Rajasthan 

         Thar desert of Rajasthan is one of the best sites in the world 

for installation of CSP plants. Rajasthan has about 2,08,110Km
2
 

of desert land, which is 60% of total area of state
(16)

.  The Indira 

Gandhi canal flows to meet the requirement of water for CSP 

plants in desert area. Average annual DNI in desert area of 

Rajasthan is about 5.89 KWh/m
2
/day.  As the area has low 

rainfall, days have good sun shine in a year
(17)

, and western area 

in Tthar desert  it may be extended up to  345-355 days  as rain 

occur only for 10.4 -20.5 days in a year 
(18)

. There is ample desert 

land is available for CSP plants. Already there is strong 

transmission lines network in desert for transmitting the power 

from CSP plants to load centers. 

         Complete Rajasthan is suitable for CSP plants, average 

annual DNI in Rajasthan ranges between 5.42 to 5.89 

KWh/m
2
/day (as per record of Rajasthan Renewable Energy 

Corporation) . High DNI areas are suitable for CSP plants with or 

without thermal storage and comparatively less DNI areas are 

suitable for backup/ hybridization. There are two perennial rivers 

in Rajasthan Chambal and Mahi for meeting the requirement of 

water for CSP plants. 

         Under phase-I, total seven numbers of CSP projects for 470 

MW were allotted by NVVN to the solar developers after reverse 

bidding process. Out of 470 MW projects, five projects having 

capacity 400 MW were allotted to Rajasthan. Solar developers 

preferred Rajasthan due to climatic and geographical advantage, 

infrastructure, facilities, policy of government of Rajasthan and 

good investment opportunities in present and future. 

         Rajasthan Government is fully committed to promotion of 

solar energy. Rajasthan Government believe that implementation 

of Rajasthan Solar Energy  Policy will help Rajasthan as a global 

hub for solar power  for 10000-12000MW capacity over next 10 

to 12 years to meet energy requirements of Rajasthan and other 

states of India
 (19)

. 

 

CSP capacity and generation  

         The implementation of Jawaharlal Nehru Solar mission, 

with its ambitious target of 20 GW of installed solar energy 

plants by 2022, half is expected to CSP.  Therefore, total 10 GW 

CSP plants shall be commissioned in India 10 GW by 2022, 

approximately 5GW shall be commissioned in Rajasthan by 

2022. If Rajasthan follows the Road map of IEA-2012, given for 

India, the capacity of Rajasthan would be 23 GW by 2032,  52 

GW by 2042 and 104 GW by 2052. Rajasthan will be able to 

generate 456 TWh per year by 2052 by solar energy including 

back up/ hybridization. 
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Table.4 Capacity and generation from CSP plants of 

Rajasthan 

 

Sno

. 

By the end 

the year 

Capacity in 

GW 

Generatio

n in 

TWh/year 

1. 2022 5 14 

2. 2032 23 78 

3. 2042 52 202 

4. 2052 104 456 

Derived from IEA Roadmap-2012 

 

V. ELECTRICITY DEMAND OF INDIA BY 2052 

         The demand of electricity depends upon the population of 

the country and per capita requirement  of electricity. The 

projected population o India is around 1600 million by  2050 
(20)

. 

We may take the same population in 2052 as in 2050, since 

stabilization of population growth starts before 2050 or 

negligible increase in population.  The per capita consumption of 

electricity shall be 3400 KWh, this per capita consumption is 

very much less as compared to the current level per capita 

consumption of leading economics in the world (e.g. for 2001, 

per capita consumption in Canada was 18212 KWh and in US 

was13241). Taking per capita consumption of electricity  3400 

KWh,  therefore, total requirement of electricity shall be 5440 

TWh per annum by 2050 
(21)

. The same population will use 

electricity by 2052 as in 2050, consumption of electricity in 2052 

shall remain almost same as in 2050.  Therefore, total 

consumption of electricity shall be 5440 TWh in the year 2052 in 

India. 

 

VI. DISCUSSIONS AND CONCLUSIONS 

         Here are three important findings (1) The requirement of 

electricity in India by 2052 will be 5440 Twh per annum which is 

more than 6 .7 times of generation of 811 TWh in 2010-2011 
(22)

. 

(2) Thar desert of Rajasthan will be able to produce electricity 

456 TWh/ year by 2052 by CSP plants, 8.4% of electricity 

consumption of India in 2052. (3) The generation 456 TWh from 

the CSP plants by 2052 is more than half of generation of 811 

TWh in the year 2010-11. The generation from CSP plant of 

Rajasthan can be more than 456 TWh/year by 2052, with the 

rapid development and innovation  of higher temperature 

technologies than anticipated. Government of India is to 

concentrate to develop R&D, financing mechanism, grid 

integration, legal and regulatory frame work, public engagement 

and international collaboration. The state governments have vital 

role for development of CSP plant, timely arrange land, water, 

transmission of power generated from CSP plants and timely 

provide other infrastructure facilities to the solar plant developers 

for making mission successful.  
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Abstract- On-line shopping is a recent phenomenon in the field 

of E-Business and is definitely going to be the future of shopping 

in the world. Most of the companies are running their on-line 

portals to sell their products/services on-line. Though online 

shopping is very common outside India, its growth in Indian 

Market, which is a large and strategic consumer market, is still 

not in line with the global market. The potential growth of on-

line shopping has triggered the idea of conducting a study on on-

line shopping in India. The present research paper has used 

Qualitative and Quantitative research methods to study the 

impact of Demographic factors of consumers on on-line 

shopping parameters like satisfaction with on-line shopping, 

future purchase intention, frequency of on-line shopping, 

numbers of items purchased, and overall spend on on-line 

shopping. The data was collected through Questionnaires. 

           The results of study reveal that on-line shopping in India 

is significantly affected by various Demographic factors like age, 

gender, marital status, family size and income. The results of the 

study could be further used by the researchers and practitioners 

for conducting future studies in the similar area. 

 

Index Terms- On-line shopping, Demographic factor, Age, 

Gender, occupation, Income 

 

I. RETAIL PRESENT SCENARIO IN INDIA 

urrently the retail industry in India is accelerating. It is not 

widely accepted as the way it is accepted in Asian 

counterparts. India is excited to grow to be a most important 

player in the retail market. Since India is a developing nation, it 

is still not prepared for it. And they are leaving no stone unturned 

to become the best in retail Industry. Also  India with a high on 

cross culture factor ,it allows different companies bringing in 

variety of  products Targeting  different consumer segments. 

         According to the Global Retail Development Index 2012, 

India ranks fifth among the top 30 emerging m arkets  for retail. 

There are many factors contributing to the boom in this sector. 

Some of them are increased  consumerism with t he ability to 

afford luxury items. Even there is increase in the spending power 

of Indians.  Indian’s are travelling abroad and they are exposed to 

different cultures, their way of living, thei r style and  thereby 

more brands.Worldwide retailers eye the Indian market because 

in our culture there is lots of give And take for marriages,  

festivals and other important events. Hence it’s imperative for 

people to spend on gifts as a part a nd parcel of  life irrespective 

of caste and creed and economic status. As there is no limitation 

to the spending power, Cities  like Chandigarh, Coimbatore, 

Pune, Kolkata, Ahmadabad, Nagpur, Cochin, Hyderabad etc has 

fine market for  about all product or service which offers a good 

proposal for a brand to penetrate Indian market 

 

II. ONLINE RETAIL 

         The fact that world is fast dwindling into a universal 

community for the reason that of Internet and other 

communication mediums is not completely reflective in the 

Indian context. While developed and fast developing countries 

have understood the influence of Internet, India is still ignorant 

and trying to deal with up with the technological developments. 

The retail industry campaign has been repainted by Internet and 

the rules of the game in retailing are fast altering. The western 

culture has affected each and every aspect of our Indian Society. 

The life is becoming  fast not only in metros but also in the 

normal cities. The number of nuclear families is increasing  and 

both  husband and wife are working, as they have less time to go 

to the market for purchasing every now and then.  

         Some other reasons like these, say shortage of time, traffic 

jams, late working hours, versatility of plastic money  and above 

all the approach of internet at the door step of whosoever desires 

it. Online retailers have improved  their service and consumers 

have found it convenient. There is been transformation in 

payment mode as well.  From advance payment it is moved to 

cash on delivery (COD). Even in case of delivery pattern is 

changed.  From fixed delivery timings it is moved on to 

convenient delivery timings at the choice of the customer. India  

has opened the doors for foreign direct investment in retail. 

         Indian market is dominated by unorganized players but 

there is potential in the area of retail players as well. Entry of 

bigger players such as Big Bazaar, More etc to even in the rural 

areas is paved the way of growth in its  sector. There is been rise 

in the increase of Indian middle class people due to rapid 

economic growth. Though the population of using Internet in 

India is low in terms of  by and large  percentage of total 

population but, in  total numbers it is very high. This gives 

enormous opportunities for various ecommerce sites to get in 

touch with this segment. The population accessing in India is the 

age group from 1845. Irrespective of this fact online retailing 

forms a meager 0.08% of the entire Indian retail markets. Market 

players have to be more positive, revolutioniring and pioneering 

in their approach and offering to make serious inroads. In the 

current market, bulk of online sales is in a range of items. This 

market in India needs to leap to the next level. 

 

C 
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III. LITERATURE REVIEW 

         Solomon, 1998 in his study “Consumer behavior is the 

study of the processes involved when an individual selects, 

purchases, uses or disposes of products, services, ideas, or 

experiences to satisfy needs and desires”. In view for the Internet 

to spread out as a retail channel, it is imperative to realize the 

consumer’s mind-set, intention and conduct in light of the online 

buying practice: i.e., why they employ or falter to use it for 

purchasing? Consumer attitudes seem to have a significant 

influence on this decision.  

          (Schiffman, Scherman, & Long, 2003 inhis study 

researched that “yet individual attitudes do not, by themselves, 

influence one’s intention and/or behavior. Instead that intention 

or behavior is a result of a variety of attitudes that the consumer 

has about a variety of issues relevant to the situation at hand, in 

this case online buying.  Over time the Internet buyer, once 

considered the innovator or early adopter, has changed. While 

once young, professional males with higher educational levels, 

incomes, tolerance for risk, social status and a lower dependence 

on the mass media or the need to patronize established retail 

channels (Ernst & Young, 2001; Mahajan, Muller & Bass, 

1990),  

         Sultan and Henrichs (2000) in his study concluded  that 

the consumer’s willingness to and preference for adopting the 

Internet as his or her shopping medium was also positively 

related to income, household size, and innovativeness. Vijay, 

Sai. T. & Balaji, M. S. (May 2009), revealed that Consumers, 

all over the world, are increasingly shifting from the crowded 

stores to the one-click online shopping format. However, in spite 

of the convenience offered, online shopping is far from being the 

most preferredform of shopping in India. A survey among 150 

internet users, including both users and non-users of online 

shopping, was carried out to understand why some purchase 

online while others do not. The results suggested that 

convenience and saving of time drive Indian consumers to shop 

online; while security and privacy concerns dissuade them from 

doing so. The work of Kim and Park (2005) using U.S. 

samples suggests that their positive attitudes as well as 

willingness to search for pre-purchase information leads to a 

strong likelihood that they will buy online. Online shoppers, are 

required to have computer skills in order to use the Internet for 

shopping. Hence, those who are not comfortable with using the 

computer, will likely do their shopping at the traditional store, 

modern shop, or discount store (Monsuwe , 2004) because it will 

be faster shopping there than in the Internet shop. Goldsmith 

and Flynn (2004) state that the home catalog is another 

traditional selling channel where people can shop at home 

because of the varieties of products offered in the catalog. They 

can order through the phone or by mail. It is convenient except 

that they are not able to touch and feel products before 

purchasing. 

 

IV. RESEARCH OBJECTIVES 

1. To identify the  impact of Demographic factors * 

impacting on-line shopping behavior** of consumers 

with special emphasis on   

 

  * Age, Gender, Education, Income  

** Possession of internet, Frequency of online purchase, 

Motivation drives for online purchase 

 

V. RESEARCH HYPOTHESES 

         H1:Demographics Factors Of Consumers Significantly 

Impact The Online Shopping Behavior Of The Consumers. 

 

         H1.1: Age of consumer significantly impacts online 

shopping parameters* of consumer. 

         H1.2: Gender of consumer significantly impacts online 

shopping parameters* of consumer. 

         H1.3: Marital Status of consumer significantly impacts 

online shopping parameters* of consumer. 

         H1.4: Income of consumer significantly impacts online 

shopping parameters *of consumer. 

 

         * Possession of internet, Frequency of online purchase, 

Motivation drives for online purchase 

 

VI. RESEARCH METHODOLOGY 

Methods of data collection 

         A combination of Interview method and Questionnaire 

method is used to collect data from the respondents. 

 

Sample Design 

         Under sample design the method of Random Sampling is 

been used to collect data from the respondents. 

 

Sample Size 

         Sizes of 70 respondents are taken for the collection of the 

data. 

 

Data Analysis and Interpretation 

         In data analysis and interpretation method of “ANOVA” is 

used to analyze the data. 

 

VII. HYPOTHESES TESTING 

         H1.1: Age of consumer significantly impacts on 

possession of internet connection of consumers. 
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CONSUMERS’ RESPONSE VARIATIONS FOR ONLINE BEHAVIOR * ACROSS DIFFERENT AGE GROUPS 

(* Possession of internet, Frequency of online purchase, Motivation drives for online purchase) 

 

Dependent 

variables 

 

 

Mean 

 

 

Std. Deviation F-Value Sig. 

Possession of 

internet 
1.11 .320 7.125 .000 

Frequency of 

online purchase 
3.41 .577 4.561 .006 

Motivation 

drives for online 

purchase  

2.23 1.024 1.493 .225 

 

         The results show that Age as one of the variables of 

demographics factor does impact Possession of internet and 

Frequency of online purchase online shopping behavior of 

consumers. 

 

CONSUMERS’ RESPONSE VARIATIONS FOR ONLINE BEHAVIOR * ACROSS DIFFERENT Gender GROUPS 

(* Possession of internet, Frequency of online purchase, Motivation drives for online purchase) 

 

Dependent 

variables 

 

 

Mean 

 

 

Std. Deviation F-Value Sig. 

Possession of 

internet 
1.11 .320 7.125 .000 

Frequency of 

online purchase 
3.41 .577 4.561 .006 

Motivation 

drives for online 

purchase  

2.23 1.024 1.493 .225 

 

 

         The results show that Gender as one of the variables of 

demographics factor does impact Possession of internet and 

Frequency of online purchase of consumers. The result may be 

documented to the reason that females are more impulsive buyers 

as compared to  males and are more likely to be attracted towards 

the promotional schemes offered by the online retailers and 

therefore gender has a significant impact on frequently of on-line 

shopping. Rising Working woman concept has also enhanced  it. 

Females also believe in status quo and emulate others in 

shopping. 

 

 

CONSUMERS’ RESPONSE VARIATIONS FOR ONLINE BEHAVIOR * ACROSS DIFFERENT INCOME GROUPS 

(* Possession of internet, Frequency of online purchase, Motivation drives for online purchase) 

 

Dependent 

variables 

 

 

Mean 

 

 

Std. Deviation F-Value Sig. 

Possession of 

internet 
1.11 .320 2.927 .027 

Frequency of 

online purchase 
3.41 .577 5.397 .001 

Motivation 

drives for online 

purchase  

2.23 1.024 1.056 .386 

 

         The results show that Income as one of the variables of 

demographics factor has a significant impact on  impact 

Frequency of online purchase of consumers.  Research studies 

by Sultan and Henrichs in 2000 concluded  that the consumer’s 

motivation to and inclination for using the Internet as his or her 

shopping intermediate was positively allied to income the 

identical is being supported by this study.  
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CONSUMERS’ RESPONSE VARIATIONS FOR ONLINE BEHAVIOR * ACROSS DIFFERENT OCCUPATION GROUPS 

(* Possession of internet, Frequency of online purchase, Motivation drives for online purchase) 

 

Dependent 

variables 

 

 

Mean 

 

 

Std. Deviation F-Value Sig. 

Possession of 

internet 
1.11 .320 2.291 .069 

Frequency of 

online purchase 
3.41 .577 2.482 .052 

Motivation 

drives for online 

purchase  

2.23 1.024 1.025 .401 

 

         The results show that occupation  as one of the variables of 

demographics factor does not have any  significant impact on 

any of the variable taken for study . 

 

VIII. CONCLUSSION 

         The ANOVA results for consumers’ response across 

different demographics factors shows that gender does impact 

Possession of internet and Frequency of online purchase of 

consumer’s occupation is a demographic variable which does not 

impact any of the variable under study. The overall results prove 

that the respondents have perceived online shopping in a positive 

manner. This clearly justifies the project growth of online 

shopping .  The frequency of online shopping is relatively less in 

the country. Online shopping organizations can apply the 

relevant variables and factors, identified from the research , to 

create their strategies and tactics. The organizations can prioritize 

the consumer inherent and unequivocal requirements in online 

shopping environment. The results can also be used by various 

organizations to identify their target customer segments. 

 

IX. SUGGESTIONS 

         The results of the study can be utilized by practitioners in 

relooking or revamping their strategies for online shopping. 

Online websites should concentrate more  to the female segments 

as results prove that females shop more in online shopping as 

compared to men. So companies should devise the policies and 

strategies to magnetize more number of people in this segment in 

future also. Online retailers should also look into the prospect of 

call centers which could guarantee that the customer get a chance 

to officially interact with the other party before the actual 

purchase.. It includes the random sample of individuals from 

Navi Mumbai . This study finds agreement amongst variety by 

including people of different age ,income ,occupation gender 

segments . 
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    Abstract- This paper proposes a novel approach to reduce size 

and increase the impedance bandwidth of microstrip UWB 

(Ultra-Wideband) antenna, when using a thick substrate, so that 

it can be used for WPAN application, especially for mobile and 

portable devices.The application of gap-coupled capacitive 

feeding mechanism for achieving UWB with microstrip antenna 

has also been proposed.. The proposed antenna is capable of 

operating over a bandwidth (6.4GHz-10.4GHz) as allocated by 

FCC (Federal Communications Commission), suited for an UWB 

(Ultra-Wideband) application.  Although coaxial probe feed is 

one of the most popularly used feeding mechanism for thick 

substrates, but the inductance of the probe might create an 

impedance mismatch, which needs to be compensated by 

introducing a capacitive feed strip. 

 

    Index Terms- microstrip; Vector Network Analyzer (VNA); 

Capacitive; IE3D; Ultra-Wideband (UWB) 

 

I. INTRODUCTION 

 xcitation of the microstrip antenna by a gap coupled  

coplanar capacitive feed strip  appears to be a natural choice 

as the patch can be considered as an extension of the feed strip , 

and both can be simultaneously fabricated on the same plane, 

without much wastage of the substrate material. The gap -

coupled capacitive feed strip requires a narrow gap width for 

efficient coupling of power. However ,a narrow gap size will 

limit the power handling capability of the antenna. 

A thicker substrate is generally preferred in the design of a 

wideband microstrip antenna because not only it is mechanically 

strong ,but at the same time it provides increase radiated power 

,reduce conductor loss , and improve bandwidth. 

The capacitive feed strip used in the design of proposed antenna 

configuration works well with conventional geometries such as 

rectangular and triangular patches and provides good impedance 

bandwidth. It also reduces spurious radiations. Further, author 

have shown that by properly choosing the size of the feed strip 

and the separation distance between the feed strip and the driven 

patch, impedance bandwidth can be significantly improved up to 

50%. 

The antenna design was simulated, tested and characterized using 

Zeland’s IE3D software and the measured results after 

fabrication of the antenna prototype were verified using vector 

network analyzer. 

 

II. ANTENNA DESIGN  

A. Gap Coupled capacitive feed mechanism: 

The electromagnetically gap- coupled capacitive feed strip is 

represented by the equivalent circuit as shown in fig.1.This 

feeding mechanism provides compensation for the increased feed 

inductance. The effect of direct radiation from the open end of 

the microstrip line can be represented by a conductance across 

the shunt capacitor. 

In such kind of antenna configuration, the radiation pattern 

becomes asymmetric due to capacitive loading. The radiation 

pattern can also be rotated electronically, by varying capacitive 

loading. This facility can be made use of to reduce the multipath 

fading in urban mobile communication when the antenna is 

mounted on a vehicle. 

 

 

 

 

 

 

 

 

 

Figure 3.   Figure 1: Equivalent Circuit Of a Gap Coupled Capacitive Feed     

Mechanism. 

B. Structural Details 

The key design parameters ,which can be optimized to maximize 

the bandwidth of the proposed antenna configuration, are the 

thickness  of substrate(h),the distance between driven patch and 

the feed strip(d),and the capacitive feed strip dimension(t and 

s).In the following subsections, author examine the effects of 

these parameters on the antenna performance. All simulations are 

carried out using IE3D v.12.0, which is a method of moments 

(MoMs) based electromagnetic (EM) software. A parasitic patch 

is placed along with the radiating patch in the same plane to 

enhance the bandwidth more. The substrate (RT duroid) 

dielectric constant ‘εr’ is kept less to increase the fringing field at 

E 

 

 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      297 

ISSN 2250-3153  

www.ijsrp.org 

the patch periphery, and thus the radiated power. The stated 

antenna configuration is shown by fig.2. 

A coplanar parasitic patch is used along the radiating edge of the 

driven patch so as to increase the bandwidth to 5.1 times to that 

of single rectangular patch. The distance between parasitic and 

the main patch is selected in such a way so that to provide better 

electromagnetic coupling. The basic principle underlying the 

operation of these antennas is the capacitive coupling between 

the driven patch and the parasitic patch. The loading effect 

produced by the parasitic patches lowers the quality factor, 

thereby increasing the impedance bandwidth. 

The matching between impedance of capacitive feed strip and the 

antenna input impedance is shown by smith chart in fig.3. 

 

 
 

Figure 4.  Figure 2:  3D-Structural View of the Antenna Configuration. 

Figure 5.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.  Figure 3: Smith Chart Showing Matching Of Input Impedance. 

C. Antenna dimensions 

Figure 7.  The geometry of the microstrip antenna with a capacitive feed and a 

parasitic patch shown in fig. 1 is having parameters as: 

Figure 8.   

1. Length of radiator patch=15.4mm 

2. Width of radiator patch=16.4mm 

3. Relative Dielectric constant of substrate=4.36 

4. Thickness of substrate=1.57mm 

5. Width of feed strip (t) =1.6mm 

6. Distance between capacitive feed strip and radiating patch 

(d) =0.8mm 

7. Length of feed strip (s) =2.8mm 

8. Length of parasitic patch=4.5mm 

9. Distance between parasitic patch and radiating patch=0.5mm 

III. RESULTS  

A. Return Loss  

Figure 9.   Return loss is a measure of impedance bandwidth for which the 

antenna is sufficiently matched to its input transmission line such that 10% or less 

of the incident signal is lost due to reflections. Impedance bandwidth 

measurements include the characterization of the Voltage Standing Wave Ratio 

(VSWR) and return loss throughout the band of interest. Return loss depends on 
the value of reflection coefficient (┌).Antenna return loss is calculated by the 

equations: 

 Return Loss= -10log|S11|^2 or 20 log (|┌|)            ... (1) 

 

 Reflection coefficient (┌) = reflected wave/incident wave=Vo-

/Vo+                                                                        … (2) 

 

 A good impedance match indicated by a return loss much less 

than -10dB. Fig.4 shows the experimental return loss obtained 

using IE3D. reflected multiple resonating frequencies at 6.8GHz 

,8.45GHz and 9.45GHz and a overall bandwidth of nearly 5GHz 

(6.4GHz-10.4GHz), which is useful for UWB application. . Fig.5 

shows the measured return loss, that was calculated using VNA 

(Vector Network analyzer).in this case a capacitive fed 

microstrip antenna along with the parasitic patch was 

implemented in hardware and was designed to use as 

transmitting antenna and was connected to port 1 of the VNA. 

For the stated antenna configuration the measured return loss 

indicated a bandwidth of   more than 4GHz. 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

Figure 10.   

Figure 11.   

Figure 12.  Figure 4: S11 Indicates bandwidth (6GHz-10.7GHz) at 10dB return 

loss using IE3D software. 
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Figure 13.  Figure 5:  Measured bandwidth using VNA shows more than 4GHz at 

10dB return loss. 

Figure 14.   

Fig.6 shows the amount of agreement between the simulated and 

measured results of return loss. 

Figure 15.   

 

 

 

 

 

 

 

 

 

 

 

Figure 16.  Figure 6: Simulated and measured return loss (S11) in dB versus 

Frequency in GHz   

B. VSWR 

VSWR is another parameter used for characterizing impedance 

matching for a given antenna configuration. Generally the 

desired value of VSWR to indicate a good impedance match 

between the feed and the driven patch is 2.0 or less. VSWR is 

measured as the ratio of amplitude of max. standing wave to min. 

standing wave and is given by the equation:   

 

Figure 17.   VSWR= Vmax / Vmin=(1+(|┌|))/(1-(|┌|))         …(2) 

From the VSWR performance antenna operating bandwidth 

extends from 6.4GHz to 10.4GHz within 2:1 range as seen from 

fig.7. 

 

 

 

Figure 18.   

Figure 19.   

Figure 20.   

Figure 21.   

Figure 22.   

Figure 23.   

Figure 24.   

Figure 25.  Figure 7: Frequency versus Voltage Standing Wave Ratio. 

Figure 26.   

C. Gain 

Figure 27.  The gain of the stated antenna was experimentally obtained 

using IE3D shown in fig.8, and was also measured using VNA shown in 

fig.9. When there is a requirement for a highly directive antenna, like in 

case of UWB application, then gain gives a measure of the quality of the 

antenna. In this parameter’s measurement, two identical stated antennas 
were designed in hardware .One of the antenna supposed to behave as 

transmitting antenna was connected to port1 of the VNA. Another antenna 

that is supposed to behave as receiving antenna was connected to port 2 of 
VNA. The distance between the two antennas is maintained as ‘r’, which is 

the minimum distance to receive far field. The transmission coefficient (S21) 

is to be measured. Therefore, the transmitted power (Pt) and the received 
power (Pr) can be related to the transmission coefficient (S21) by the 

equation, 

Figure 28.   

Figure 29.  Pr/ Pt =| S21|
2                                              ... (3) 

Figure 30.   

Figure 31.  Then by using Friis transmission formula, gain of the 

receiving antenna is given by, 

Figure 32.   

Figure 33.  Gr = (4πr/λ) | S21|                                      ... (4) 

Figure 34.   

For the stated antenna design, author have maintained the 

separation distance between the two antennas, r =15cm for 

an operating frequency of 7.38 GHz. Thus, wavelength, λ = 

4.06cm is calculated. The measured value of 20 log | S21| = -

25.5dB (from VNA at 3.9 GHz).On applying log on both 

sides of eq.(4), 

 

10 log Gr = 10 log (4πr/λ) + 10 log | S21|  ... (5) 

 

Putting all the values of r and λ, 

 

10 log Gr = -16.8(25/2) =4.38dB              ... (6) 

 

Maximum measured gain of receiving antenna obtained is 

4.3dB. 
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Figure 35.  Figure 8:  Simulated positive gain over the entire bandwidth. 

Figure 36.   

 

 

 

 

 

 

 

 

Figure 37.      Figure 9:  Measured transmission coefficient (S21) in 

dB. 

D. Radiation Pattern 

One of the most common descriptors of an antenna performance 

is its radiation pattern .It is a mathematical function or a 

graphical representation of the radiation properties of the antenna 

as a function of space coordinates. However from UWB 

communication point of view, antennas should be 

omnidirectional with a high directivity, such that majority of the 

radiated power is directed towards a specific known location. A 

two dimensional radiation pattern is plotted on a polar plot with 

varying φ between 0
0
-90

0
, for a fixed value of θ in azimuthal 

plane (E-plane).Fig.10 shows simulated circular polarization 

radiation pattern at two different resonating frequency , that is 

8.44GHz and 9.44 GHz. 

 

Figure 38.  Figure 10: Simulated radiation pattern at two different resonating 

frequencies. 

Figure 39.   

Figure 40.  Fig.11 shows radiation pattern measured using microwave test bench. 
The radiation pattern although omnidirectional is slightly asymmetric due to 

capacitive loading. 

Figure 41.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 42.  Figure 11: Measured Normalized Received Power Pattern at 9.0 GHz . 

E. Parametric study 

Effect of change in distance between radiating patch and feed 

strip(d):The distance ‘d’ has very small effect on the 

bandwidth,it does change the input impedance of the antenna.The 

resistive part decreases and reactive part(capacitive) increases 

with an increase in the distance ‘d’.If ‘d’ is kept in the range 

1.0mm to 2.0mm, the antenna impedance exceeds VSWR=2 and 

the return loss characteristic curve splits into two separate 

bands.Fig.12 shows the effect od distance ‘d’ on the bandwidth 

of the stated antenna configuration. 

 
 

- - -H-PLANE 

-___ E-PLANE 

--------------------
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Figure 43.  Figure 12: Distance versus Bandwidth 

Figure 44.   

Figure 45.  Fig.13 shows the hardware prototype of the stated antenna 

configuration.  

Figure 46.   

Figure 47.   

Figure 48.   

Figure 49.  Figure 13: Antenna Prototype 

 

IV. CONCLUSION 

Figure 50.  The non-digital part of a UWB system makes its antenna design a 

particular challenging topic because there are more stringent requirements for a 
suitable WB antenna compared with a narrowband antenna. In this paper, a brief 

study of a compact microstrip UWB antenna with a parasitic patch fed using 

capacitive feed strip is presented. Several parameters were taken into account in 
analyzing strengths and weakness in potential antenna designs including 

impedance bandwidth, radiation pattern, and gain. 

The results and discussions presented in this research should 

provide an intuitive perspective on fundamental requirements in 

design, testing and characterization of a UWB antenna. 

In this paper, all the proposed antenna’s measurements were 

carried out inside an anechoic chamber. However, in future 

UWB systems, antenna might be embedded inside a laptop or 

other devices. Thus, investigations on The devices effect on the 

antenna performances can be an objective of future work. 

.  
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Abstract- Prevalence of Urinary stones is increasing in the 

society due to high protein rich, salty diet with less physical 

exercise. In Ayurveda it is described as a Mutrashmari and 

manages through the detoxifying and pacifying the vitiated 

doshas. A 33 year old patient with 3 to 4 stones in all calyces of 

either kidney treated with single drug therapy of Unex capsule of 

Unijules Life Science Ltd. for three month and he got total cure 

without any pain etc. 

 

Index Terms- Unex capsule, calculi, single therapy, case study, 

detoxifying, hydronephrosis, intraluminal 

 

X. INTRODUCTION 

rinary stones belong to the group of biominerals. Different 

inorganic and organic substances with a crystalline or 

amorphous structure are the major constituent of the stone
1
. Most 

(75% to 80%) kidney stones are calcium stones, composed of 

calcium oxalate and/or calcium phosphate. These stones are 

generally associated with high concentration of calcium in the 

blood or urin
2
. Different symptoms due to the calculi are 

depended upon their size which ranges from few millimetres to 

the centimetres. Generally the stones below 5 mm size flush out 

automatically by the urinary tract. But the stones above 5 mm 

requires medical management otherwise it can lead to 

complications like severe pain, dysuria, hematuria etc. Most of 

the time nephrologists suggest surgery for the stone above 6 mm. 

         In Ayurveda it is described as a Mutrashmari
3
. Various 

curative treatment modalities are well described. There are such 

herbs which makes the treatment easier without any side effect 

and also minimizing the risk of recurrence. Unex is a capsule 

manufactured by Unijules Life Sciences Ltd. Nagpur from 

extracts of Punarnava (Boerrhavia diffusa) and Gokhru (Tribulus 

terrestris) with sufficient quantity required. 

 

I. CASE REPORT 

        A 33 year old male who had continuous backache and 

growing pain since 15 days was advised to undergo USG 

abdomen. It was observed that the patient had three non 

obstructive calculi of size 5 mm, 7 mm and 6 mm in upper mid 

and lower calyx respectively of right kidney. Left kidney also 

showed at least 3 to 4 non obstructive calculi ranging from 5 mm 

to 7 mm in all calyces. No hydronephrosis was observed on 

either side and urinary bladder was well distended and appeared 

normal. No intraluminal stone or mass lesion was seen. He was 

advised to undergo immediate surgery for that by the local 

physician at his town Jintur dist. Parbhani, Maharashtra. After 

that he was also advised to go for urine routine and microscopic 

which showed no evidence of sugar, bacteria, blood cells and 

microbes. 

        He came to consult me at Nagpur for that. As the stones 

were in calyces and less symptomatic he was administered a 

single therapy of Unex capsule in a dose of two capsules t.d.s. 

before meal initially for one month followed by two capsules b.d. 

for next two months.  

 

II. RESULTS 

        After starting the treatment with the dose of two capsule 

t.d.s., he is relieved from backache and growing pain in just 15 

days and has no specific symptom regarding the calculi. He was 

advised to continue the same dose for next 15 days. Afterwards 

he was on the dose of two capsule b.d. before meal for two 

months. During the therapy he was just advised, not to eat plenty 

of green vegetables, protein and calcium rich products. He was 

not advised to drink plenty of water; just normal habits were 

maintained.  

        After 3 and half month of treatment USG abdomen was 

done which showed normal abdomen and pelvis with no 

evidence of calculus. No evidence of extrinsic mass effect or 

intrinsic filling defect.  

 

III. DISCUSSION 

        Kidney stones do not have a single, well-defined cause, but 

are the result of a combination of factors. A stone is created 

when the urine does not have the correct balance of fluid and a 

combination of minerals and acids. When the urine contains 

more crystal-forming substances than the fluid can dilute, 

crystals can form. Normally the urine contains components that 

prevent these crystals from attaching to each other. However, 

when these substances fall below their normal proportions, 

stones can form out of an accumulation of crystals
4
. Generally 

stones are formed in calyces (parts of the kidney which pass 

urine into the ureter.) and then slowly migrate towards the ureter 

and produces the symptoms like pain, nausea etc.  

 

IV. MODE OF ACTION 

        Unex capsule contains extracts of Punarnava
5
 (Boerhavia 

diffusa) and Gokharu
6 

(Tribulus terrestris). This helps in 

detoxifying the kidney by eliminating the toxins from the 

gastrointestinal tract and kidney
5,6

. It reduces the elevated uric 

U 
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acid levels and thus minimise the risk of recurrence of stone. Its 

anti-inflammatory effect reduces associated inflammation. Due 

to its diuretic and cleansing action it also reduces the risk of 

hydronephrosis and hydrouretor
5,6

. Thus it helps in maintaining 

the fluid and acid-base balance and slowly flushes the stone out 

of the urinary tract without any pain.  

        As the patient usually eats high protein diet and more salt, 

that may be probable cause of the stone. Patient was advised to 

drink only adequate quantity of water and not the plenty of water 

during the therapy which is generally advised by nephrologists 

for flushing the stone out.  Main aim of the treatment was to 

detoxify the urinary system and maintain the fluid and acid-base 

balance which is well achieved by the single therapy of Unex 

capsule. 
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Legends of the photos: 

 

Figure 1: USG before treatment. 
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Figure 2: USG after treatment. 
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    Abstract: The technique developed by Tomba (July 

2012) for finding (n x n) magic squares (when n is divisible 

by 4) using basic Latin squares is re-discussed. The steps 

include fixing the column associated with the elements, 

adjacent to the pivot element and arranging in an orderly 

manner, making symmetric transformations that generates 

a magic parametric constant (T) and finally derived with 

minor adjustment on the pair-numbers of satisfying T [12]. 

Nordgren’s method can be applied so as to avoid 

symmetric transformation, adjustment on the pair numbers 

satisfying T and thereby shortening in 3 steps only.  

The improved technique for construction of doubly-

even magic squares needs three steps with no symmetric 

transformation, minor adjustments etc. on the pair numbers 

satisfying T. As such, lot of labour and time is saved with 

the use of this improved technique. 
 

Key-words: Latin square (basic), doubly even magic 

square (normal), magic parametric constant (Tomba’s 

constant),  
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1. INTRODUCTION 

 

In a Latin square, Latin letters are seen once in each 

row and column whereas the sums of rows and columns are 

equal but not the sums of diagonals. The idea of Latin 

squares and basic Latin squares, normal magic squares 

have studied in [11] and [12]. A (n x n) basic Latin square 

is symmetric and non-duplicated (if n is odd) and 

symmetric but duplicated (if n is even).  

   

Normal magic square has the following properties; 

(a)  Elements or numbers (n ≥ 0) are consecutive and not 

repeated  

(b)   Sums of the rows, columns and diagonals (using 

diagonal notation as dij) are equal to the magic sum, S 

  
j

ij

i

ij bb   
j

ij

i

ij dd nji ,...2,1,                                    
 

(c) Equality property of the sum of rows, columns and 

diagonals remain unaltered for rotations and 

reflections.  
 

An (n x n) array  ijb
 
(with diagonal notation ijd ) 

satisfying the following properties are weak magic 

squares; 
  

(a) Elements or numbers (n ≥ 0) are consecutive and not 

repeated  

(b)  Sums of diagonals are equal to the magic sum, S   

 

   
j

ij

i

ij Sdd ; nji ,..2,1,   

(c)  Sums of the rows, columns are equal to the magic 

sum (S), except for some i and j 

 

 ;Sbb
j

ij

i

ij  
 

nji ,..2,1,               ...    
[1] 

(d)  Equality property of the sum of rows, columns and 

diagonals remain unaltered for rotations and 

reflections.  

Then the matrix  ijb  is a weak magic square. 
 

 

Let  ija  be a magic square satisfying the properties 

(a) to (c). The alternate structures of a magic square can be 

expressed (clockwise or anticlockwise rotation) as 

 )(kaij  
for mkk  ...,2,1;

2
(


) 

 where,  ija
 
=  )(kaij

 for all ,...8,4,0i    

 

2. TECHNIQUE (TOMBA, 2012) 

(For constructing doubly-even magic squares) 

  

 The construction process is expressed in the 

following five steps:  
 

Step-1: First the consecutive numbers (1 to n
2
) in n rows 

and n columns be arranged in basic Latin square 

format. The pivot element lies between two 

mailto:tombairom@gmail.com
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numbers, 2

2

( n
) and  1

2

2

n
. Find the magic 

parametric constant, T=  12 n  
 

Step-2:  Select the column associated with these two 

numbers, assign this column as main diagonal 

elements and arrange other (row) elements in an 

orderly manner to give diagonals sums equal  
 

Step-3:  Make symmetric transformations of other 

elements (retaining the diagonal elements 

unchanged) to construct the extreme corner and 

central blocks of (2 x 2) each. 
 

Step-4:  Reverting  4
2
1 n  rows and columns in a 

systematic manner, a magic parametric constant 

(T) and a set of sub-magic parametric constants 

are generated. The reversion process will satisfy 

the following conditions; 

  (i) n (singly even),  

   222
2

 nkn  for k = 0, 1, 2 ... n 

(ii) n (doubly even),  

   222
2

2   nkn  for k = 0, 1, 2 ...n 

Step-5:  Main adjustments should be made on the pair-

numbers satisfying T, whereas minor adjustments 

should be made on other elements of sub-magic 

parametric constants to get the magic square for 

any doubly-even n. 

Note:  The technique generates weak magic squares for 

any singly-even n. Different weak magic squares 

can be derived taking the central block arbitrarily 

any two of the pair numbers satisfying T. 

 

 

3. IMPROVED TECHNIQUE 
 

(For constructing doubly-even magic squares) 

 

The technique of constructing doubly-even magic 

square using basic Latin square can be improved with the 

application of Nordgren’s method after step-2. The 

technique can be expressed as follows: 

Let the
2n matrix  ija ; nji ,...2,1,   with the 

consecutive numbers be arranged in basic Latin square 

format as; 

 

























121

2122322

1111211

...

...............

....

...

nnnnnnn

n

nn

aaaa

aaaa

aaaa

 
 

where, Sa
i

ij   for all i and S =  )1( 2

2
1 nn  ... [2] 

This condition is true for all n (odd or even) due to basic 

Latin square property. The pivot element is unique (for n is 

odd) but it lies between two numbers (for n is even). 

 

Since the pivot element is not fixed, we select the 

column (row in case of LSF-2), associated with the 

numbers adjacent to the pivot element, assign it as the 

diagonal elements and arrange the other row (column) 

elements in an orderly manner to get a new matrix 

satisfying the property 

 Sdd
j

ij

i

ij    for all i and j                               [3]  

Reflecting odd columns of 1
st
, 3

rd
, ... ( <










2

n th) and 

even columns of n
th
, (n-2)

th
, ...   (>









1

2

n th) followed by 

reflection of  odd rows of 1
st
, 3

rd
, ... ( <










2

n th) and even 

rows of n
th
, (n-2)

th
, ...   (>









1

2

n th), the desired magic 

square can be achieved.  

The process of symmetric transformation and 

adjustment on the pair satisfying T is not required It gives 

 
ijb satisfying ,  

j

ij

i

ij bb  
j

ij

i

ij dd     [4] 

  ijb ; nji ,..2,1,   
is the doubly even magic square. 

 
 

4. STEPS FOR CONSTRUCTION FOR THE 

IMPROVED TECHNIQUE 

(For doubly-even magic squares) 

 

Improved method for construction of magic square using 

basic Latin square is expressed in the following steps:
 
 

 

Step-1:  First arrange the consecutive numbers 1 to n
2
 or 

( nnatoa11 ) in basic Latin square format. Find 

T=  12 n .  
 

Step-2: The pivot element lies between
1

2
,

2


nna and 

1
2

,1
2


nna . 

It is associated with 








1

2

n th column 

(or row in case of BLSF-2).
 

 

Select this column, assign it as diagonal elements 

and arrange other row (column) elements in an 

orderly manner to give the diagonals sums equal. 

The process gives the central block of (2x2).  
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Step-3:  Reflecting the first odd columns, less than 









2

n  

and last even columns greater than 








1

2

n and 

again reflecting the first odd rows, less than 









2

n  

and last even rows, greater than








1

2

n , the 

required magic square is generated.  
 

The process will not affect the central (2x2) block. 

  

 
5.  ADVANTAGES 

 

The improved technique needs no adjustments on the 

pair numbers satisfying T (Tomba’s constants). The 

process diverts from the earlier method after step-2. In lieu 

of Step-3 to step-5, Nordgren’s method is applied. The 

construction of doubly even magic squares can be 

completed in three steps only in lieu of 5 steps needed for 

the earlier method, developed by Tomba.   

It generates doubly even magic squares of any n 

(divisible by 4) with different values in the central (2x2) 

block. The technique does not generate extreme corner 

(2x2) blocks. Therefore, lot of labour and time is saved 

with the use of this improved technique.  

 
 

6. NUMERICAL EXAMPLES 
 

 

6.1: To construct a (4 x 4) magic square  
 

Step-1: The numbers (1 to 16) in 4 rows and 4 columns, 

arranged in basic Latin square format be: 

 

 

 

 

 

 
 

The arrangement gives the column totals equal, 

34
i

ija  for all i. Here, S = 34 and T = 17. 

Step-2:  Select the column associated with the numbers 8 

and 9 (say 3, 8, 9, 14) and assign it as diagonal 

elements. Rearranging the other elements in an 

orderly manner gives a new matrix satisfying 

 
j

ij

i

ij dd = 34 

 

 

 

 

 
 

 

Step-3: Reflecting the odd columns, less than 2 and even 

columns greater than 3
 

and again reflecting the 

same odd rows less than 2 and even rows greater 

than 3  

 Reflecting the first column, 4
th
 column and 

again reflecting the first row and fourth row 

 

 

 

 

 
 

 

It represents the (4x4) magic square with T = 17 

          

 

6.2 To construct (8 x 8)
 
magic square  

 

Step-1:  Let the consecutive numbers be (1, 2, 3,  ... 64) in 

8 rows and 8 columns be arranged in basic Latin 

Square format as:  

 
1 2 3 4 5 6 7 8 

10 11 12 13 14 15 16 9 

19 20 21 22 23 24 17 18 

28 29 30 31 32 25 26 27 

37 38 39 40 33 34 35 36 

46 47 48 41 42 43 44 45 

55 56 49 50 51 52 53 54 

64 57 58 59 60 61 62 63 
 

 

Step-2: Select the 5
th
 column, associated with the element 

32 and 33, assign it as diagonal elements.  

Rearranging the other row elements in an orderly 

manner gives a new matrix satisfying the diagonal 

sums equal.  
 
 

 
 

 

Step-3:  Reflecting 1
st
, 3

rd
 columns and 6

th
 and 8

th
 columns; 

and again reflecting 1
st
, 3

rd
 rows and 6

th
 and 8

th
 

rows, the 8x8 magic square is generated.  

  

1 2 3 4 

6 7 8 5 

11 12 9 10 

16 13 14 15 

15 11 7 3 

16 12 8 4 

13 9 5 1 

14 10 6 2 

3 7 11 15 

16 12 8 4 

13 9 5 1 

2 6 10 14 

2 7 11 14 

13 12 8 1 

16 9 5 4 

3 6 10 15 

61 53 45 37 29 21 13 5 

62 54 46 38 30 22 14 6 

63 55 47 39 31 23 15 7 

64 56 48 40 32 24 16 8 

57 49 41 33 25 17 9 1 

58 50 42 34 26 18 10 2 

59 51 43 35 27 19 11 3 

60 52 44 36 28 20 12 4 
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It represents the 8x8 magic square with T = 65  

 
 

6.3 To construct (12 x 12) magic square 
 

Step 1: Let the numbers 1 to 144 be arranged in Latin 

Square format be; 

 
 

1 2 3 4 5 6 7 8 9 10 11 12 

14 15 16 17 18 19 20 21 22 23 24 13 

27 28 29 30 31 32 33 34 35 36 25 26 

40 41 42 43 44 45 46 47 48 37 38 39 

53 54 55 56 57 58 59 60 49 50 51 52 

66 67 68 69 70 71 72 61 62 63 64 65 

79 80 81 82 83 84 73 74 75 76 77 78 

92 93 94 95 96 85 86 87 88 89 90 91 

105 106 107 108 97 98 99 100 101 102 103 104 

118 119 120 109 110 111 112 113 114 115 116 117 

131 132 121 122 123 124 125 126 127 128 129 130 

144 133 134 135 136 137 138 139 140 141 142 143 

 

Step 2:  The pivot lies between 72 and 73.  

 

Select the 7
th
 i.e the 









1

2

n  ‘th column, associated 

with these elements and assign it as diagonal 

elements.  
 

Rearranging the other elements in an orderly manner 

to get a new (12 x 12) array, satisfying column sums 

equal 
 

139 127 115 103 91 79 67 55 43 31 19 7 

140 128 116 104 92 80 68 56 44 32 20 8 

141 129 117 105 93 81 69 57 45 33 21 9 

142 130 118 106 94 82 70 58 46 34 22 10 

143 131 119 107 95 83 71 59 47 35 23 11 

144 132 120 108 96 84 72 60 48 36 24 12 

133 121 109 97 85 73 61 49 37 25 13 1 

134 122 110 98 86 74 62 50 38 26 14 2 

135 123 111 99 87 75 63 51 39 27 15 3 

136 124 112 100 88 76 64 52 40 28 16 4 

137 125 113 101 89 77 65 53 41 29 17 5 

138 126 114 102 90 78 66 54 42 30 18 6 

 

It gives the central block of (2x2) as  
 

 

Step 3:  Reflecting the 1
st
, 3

rd
, 5

th
 columns 

(less than 6
th
 )  8

th
, 10

th
 and 12

th
 columns (greater than 

7
th
 ) and again reflecting the same odd and even rows 

(1
st
, 3

rd
, 5

th 
rows and 8

th
, 10

th
, 12

th
 rows ), the 12 x 12 

magic square is generated.  
 

138 127 114 103 90 79 67 54 43 30 19 6 

137 128 113 104 89 80 68 53 44 29 20 5 

136 129 112 105 88 81 69 52 45 28 21 4 

135 130 111 106 87 82 70 51 46 27 22 3 

134 131 110 107 86 83 71 50 47 26 23 2 

133 132 109 108 85 84 72 49 48 25 24 1 

144 121 120 97 96 73 61 60 37 36 13 12 

143 122 119 98 95 74 62 59 38 35 14 11 

142 123 118 99 94 75 63 58 39 34 15 10 

141 124 117 100 93 76 64 57 40 33 16 9 

140 125 116 101 92 77 65 56 41 32 17 8 

139 126 115 102 91 78 66 55 42 31 18 7 

  

          

The central block remains unchanged.

 

7.  CONCLUSION 
 

The technique can be used for finding magic squares 

from basic Latin squares of any order (n ≥ 1, for n is 

doubly-even). The construction is done by fixing the 

60 53 44 37 29 20 13 4 

59 54 43 38 30 19 14 3 

58 55 42 39 31 18 15 2 

57 56 41 40 32 17 16 1 

64 49 48 33 25 24 9 8 

63 50 47 34 26 23 10 7 

62 51 46 35 27 22 11 6 

61 52 45 36 28 21 12 5 

4 13 20 29 37 44 53 60 260 

59 54 43 38 30 19 14 3 260 

2 15 18 31 39 42 55 58 260 

57 56 41 40 32 17 16 1 260 

64 49 48 33 25 24 9 8 260 

7 10 23 26 34 47 50 63 260 

62 51 46 35 27 22 11 6 260 

5 12 21 28 36 45 52 61 260 

260 260 260 260 260 260 260 260 260 

84 72 

73 61 

6 19 30 43 54 67 79 90 103 114 127 138 

137 128 113 104 89 80 68 53 44 29 20 5 

4 21 28 45 52 69 81 88 105 112 129 136 

135 130 111 106 87 82 70 51 46 27 22 3 

2 23 26 47 50 71 83 86 107 110 131 134 

133 132 109 108 85 84 72 49 48 25 24 1 

144 121 120 97 96 73 61 60 37 36 13 12 

11 14 35 38 59 62 74 95 98 119 122 143 

142 123 118 99 94 75 63 58 39 34 15 10 

9 16 33 40 57 64 76 93 100 117 124 141 

140 125 116 101 92 77 65 56 41 32 17 8 

7 18 31 42 55 66 78 91 102 115 126 139 
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column (row) elements associated with the pivot element, 

assigning it as diagonal element and arranging other 

elements in an orderly manner, reflecting first odd columns  

less than 









2

n  and last even columns, greater than








1

2

n , 

and reflecting again the same first odd rows and last even 

rows. The magic square generated by this process gives 

different central block as compared to that of Nordgren [9]. 

The pair-numbers satisfying the magic parametric 

constant, T can be used for checking the result in a very 

comprehensive manner. 
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Abstract- A WSN is a specialized wireless network made up of a 

large number of sensors and at least one base station. Sensor 

Network are emerging as a new tool for important application in 

diverse fields like military surveillance, habitat monitoring, 

weather, home electrical appliances and others. Technically, 

sensor network nodes are limited in respect to energy supply, 

computational capacity and communication bandwidth. In order 

to prolong the lifetime of the sensor nodes, designing efficient 

routing protocol is very critical. Here, we illustrate the existing 

routing protocol for wireless sensor network in data centric 

approach. In this review article, we discuss the architecture of 

wireless sensor networks. Further, we categorize the routing 

protocols according to some key factors and summarize their 

mode of operation. Finally, we provide a evaluation of energy 

consumption graph of SPIN and comparative study on these two 

main protocols. 

 

Index Terms- Wireless sensor network, Data Centric Approach, 

Directed Diffusion, SPIN, WSN Routing Protocol. 

 

I. INTRODUCTION 

 sensor is a device that produces a reckonable response to a 

change in a physical condition, such as temperature, 

pressure and weight etc. Sensors are used to measure basic 

physical phenomena including acceleration, shock, vibration, 

humidity, flow rate, force, magnetic field and wind speed. A 

wireless sensor network (WSN) is a formation of a number of 

nodes (even hundred and thousands of them) that communicate 

with each other to perform sensing process. Normally each node 

is equipped with a battery to power it up, a main board with a 

chip and memory that acts as a CPU for the nodes. Each node has 

sensing capabilities to sense the environment information 

(temperature, earthquake etc.) and process the information to be 

sent through the radio links in a network to a destination node. 

Nodes can be thousands in number and each node is connected to 

each other to form a communication network.  

 

II. ARCHITECTURE OF WIRELESS SENSOR NETWORK 

        A sensor network is a network of many tiny disposable low 

power devices, called nodes, which are spatially distributed in 

order to perform an application-oriented global task. Figure 2.1 

shows the structural view of a sensor network in which sensor 

nodes are shown as small circles. Each node typically consists of 

the four components: sensor unit, central processing unit (CPU), 

power unit, and communication unit. They are assigned with 

different tasks. The sensor unit consists of sensor and ADC 

(Analog to Digital Converter). The sensor unit is responsible for 

collecting information as the ADC requests, and returning the 

analog data it sensed. ADC is a translator that tells the CPU what 

the sensor unit has sensed, and also informs the sensor unit what 

to do. Communication unit is tasked to receive command or 

query from and transmit the data from CPU to the outside world. 

CPU is the most complex unit. Power unit supplies power to 

sensor unit, processing unit and communication unit. Each node 

may also consist of the two optional components namely 

Location finding system and Mobilizer. If the user requires the 

knowledge of location with high accuracy then the node should 

pusses Location finding system and Mobilizer may be needed to 

move sensor nodes when it is required to carry out the assigned 

tasks [3]. 

 

 
 

Figure 2.1 the components of sensor node 

 

III. TYPES OF SENSOR NETWORKS 

There are five types of the wireless sensor network [10]. 

1. Terrestrial Wireless sensor network. 

2. Underground Wireless sensor network. 

3. Underwater Wireless sensor network. 

4. Multi-media Wireless sensor network. 

5. Mobile Wireless sensor network. 

 

A 
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        Terrestrial WSNs typically consist of hundreds to thousands 

of inexpensive sensor nodes deployed in a given region, either in 

an ad hoc or in a pre-planned manner.  

        Underground WSNs in which sensor node covered 

underground, basically it used for detect used to monitor 

underground situation. And sink node are used for transmit 

information to the sensor node to the base station.  

        Underwater WSNs consist of a number of sensor nodes and 

vehicles deployed underwater. Unlike terrestrial WSNs, 

underwater sensor nodes are more costly and less dense. 

Independent underwater vehicles are used for searching or 

gathering data from sensor nodes. Sensor nodes communicate via 

acoustic waves in underwater WSN.  

        Multi-media WSNs are used to monitoring and tracking of 

events in the form of multimedia. Multi-media WSNs consist of 

a number of low cost sensor nodes equipped with cameras and 

microphones. These sensor nodes communicate with each other 

for data retrieval, process, correlation, and compression over a 

wireless connection. 

        Mobile WSNs can start with some initial deployment and 

nodes can then spread out to gather information. A mobile node 

can communicate to another mobile node when they are within 

the range of each other and transfer gathered information.  

 

IV. APPLICATIONS OF WIRELESS SENSOR NETWORK 

        The applications of the sensor network are categorized into 

various classes such as Environmental monitoring [13], Military 

applications [5], Security monitoring [10], health care application 

[5], and home application [10]. 

 

1. Environmental monitoring 

        Natural disasters are becoming more severe. In many events 

such as landslides and water flooding, they can be warned by a 

raised alarm within in a specified period. In this research, the 

advantages of a wireless sensor network are taken to benefit 

weather monitoring stations. Many sensor stations measure and 

send parameters through a wireless network server.  

 

2. Military applications 

        Military applications are very closely related to the concept 

of wireless sensor networks. In fact, it is very difficult to say for 

sure whether motes were developed because of military and air 

defence needs or whether they were invented independently and 

were subsequently applied to army services.  

 

3. Health care applications 

        Health science and the health care system can also benefit 

from the use of wireless sensors. Intel’s research concerns senior 

citizens and their problems. Cognitive disorders, which perhaps 

lead to Alzheimer’s, can be monitored and controlled at their 

early stages, using wireless sensors. Another medical application 

refers to human vision restoration by retina prosthesis. Sensors 

are implanted to human organs to support a function and they 

require the capability to communicate wirelessly with an external 

computer system, which carries out the advanced processing. 

 

4. Home Application 

        Many concepts are already designed by researcher and 

architects, like “Smart Environment: Some are even realized. 

Let’s see the concept “the intelligent home”: After one day hard 

work you come back home. At the front door the sensor detects 

you are opening the door, then the air condition to be turned on. 

You sit in the sofa lazily. The light on the table and is 

automatically on because the pressure sensor under the cushion 

has detected your weight.  

 

5. Security Monitoring 

        Security monitoring networks are collected of nodes that are 

placed at fixed locations throughout an environment that 

continually monitor one or more sensors to detect an anomaly. 

The immediate and reliable communication of alarm messages is 

the primary system requirement. If a node were to be disabled or 

fail, it would represent a security violation that should be 

reported. For security monitoring applications, the network must 

be configured so that nodes are responsible for confirming the 

status of each other.  

 

V. ROUTING PROTOCOLS 

        The way route is established from source to sink is referred 

as routing. This route can be modified by preferring the shortest 

route or the strongest route or deselecting the weaker or longer 

route. Routing protocols for wireless sensor networks that 

discussed in this paper is data-centric. 

 

A. Data-Centric Routing Protocols 

        A large number of sensor nodes are deployed over a region 

making it incomprehensible to assign a global identifier for each 

node. This has led to the development of query based routing 

techniques known as data-centric routing protocols. In query 

based, the base station sends a query to a certain region in the 

network whose data it requires. The query is sent to a random 

sensor node form the base station, and has to be forwarded to the 

intended region [13]. The sensor nodes in the region aggregate 

their sensed data and route back to the base station along the 

reverse path discovered in the previous step. 

 

a. SPIN 

        SPIN (Sensor Protocols for Information via Negotiation) 

that disseminates all the information at each node to every node 

in the network assuming that all nodes in the network are 

potential BSs. This enables a user to query any node and get the 

required information immediately. These protocols make use of 

the property that nodes in close proximity have similar data, and 

hence there is a need to only distribute the data other nodes do 

not posses. The SPIN family of protocols uses data negotiation 

and resource-adaptive algorithms. Nodes running SPIN assign a 

high-level name to completely describe their collected data 

(called meta-data) and perform metadata negotiations before any 

data is transmitted. This ensures that there is no redundant data 

sent throughout the network. The semantics of the meta-data 

format is application-specific and not specified in SPIN. 

        SPIN is a three-stage protocol as sensor nodes use three 

types of messages, ADV, REQ, and DATA, to communicate. 

Figure 5.1 shows that ADV is used to advertise new data, REQ to 

request data, and DATA is the actual message itself. The 
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protocol starts when a SPIN node obtains new data it is willing to 

share. It does so by broadcasting an ADV message containing 

metadata. If a neighbour is interested in the data, it sends a REQ 

message for the DATA and the DATA is sent to this neighbour 

node. The neighbour sensor node then repeats this process with 

its neighbours. As a result, the entire sensor area will receive a 

copy of the data. 

 

 
Figure 5.1 The SPIN Protocol. Node A starts by advertising 

its data to node B (1). Node B responds by sending a request 

to node A(2). After receiving the requested data (3), node B 

then sends out advertisements to its neighbours (4), who in 

turn send requests back to B(5,6). 

 

b. Directed Diffusion 

        Direct diffusion is a data centric query based and 

application-aware protocol where data aggregation is carried out 

at each node in the network. The nodes will not advertise the 

sensed data until a request is made by the BS, and all the data 

generated by sensor node is named by attribute-value pairs. 

The events generated by a single or a group of nodes are the 

changes in the sensed data. The interest queries are disseminated 

throughout the sensor network as an interest for named data. This 

dissemination set up the gradients within the network to draw 

events.  

        A gradient is a direction state created in each node that 

receives an interest. The gradient specifies data rate and the 

direction in which to send the events. The node within the event 

region sends the data sensed events back to the BS along 

multiple gradient paths. For each active task the BS broadcasts 

interest message periodically. The initial message for setting up 

the gradients for fetching the data will have a much larger 

interval. Each node in the network maintains an interest cache 

that contains information about the interest received. The interest 

cache stores the information about only one-hop neighbour from 

which it received the interest. The node which receives the 

events information from the source attempts to find a matching 

entry in its interest cache. If a match do not exists then the data 

message is dropped silently. If there exists a match, the received 

message is added to the data cache and the data message is sent 

to the nodes neighbours. In this way the data message will 

eventually reach the BS, the BS reinforces one particular 

neighbour, and that neighbour reinforces one of its upstream 

neighbours, the reinforcement continues till the source node.  

 

 

 

 
Figure 5.2 A simplified schematic for directed diffusion. 

 

VI. ENERGY CONSUMPTION BY SPIN PROTOCOL 

        Total energy is consumed by SPIN protocol in which one 

node transmits the m=100 bytes of data it receives to the 

neighbor node through adopting SPIN protocol. Assuming that 

both of ADV and REQ messages are L=5 bytes, it needs to 

consume Et energy to send a byte and Er energy to receive a 

byte. The network is distributed, no packet losses or queuing 

delay, and the average number of node’s neighbor is N. Any 

node in network will forward the m bytes of data it receives to 

the next hop node.  

 

        1) The steps of node B forwards the m byte of data in the 

SPIN protocol are:  

        a. Send ADV messages, energy consumption is (N-1) LEt;  

        b. Receive the REQ message from N-1 nodes around it, the 

energy consumption is L (N-1) Er;  

        c. Send Data + L bytes of data, consume (m + L) (N-1) Et 

energy;  

 

        2) The steps of node B receives m bytes of data in the SPIN 

protocol are:  
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a. Receive ADV message, consume LEr energy;  

b. Send REQ message, the energy consumption is LEt;  

c. Receive m bytes of data, consume (m + L) Er energy;  

According to the above description, in SPIN, the minimum 

energy consumption in process that node B receives the data and 

forwards the data to the next hop nodes is showed by the formal 

below:  

 

ESPIN= Et (2NL+mN—m—L) + (NL+m+L) Er       (1) 

 

        If we consider that Number of nodes N=10 then total energy 

is consumed by SPIN protocol will be ESPIN=995Et + 155Er. 

On the basis of equation (1), we assume that Er=xEt to calculate 

the total energy consumption for transmitting and receiving the 

data from one node to another node.  

 

 

VII. COMPARISON ANALYSIS AND RESULTS 

        Now we compare all the above routing protocols according 

to their performance depending on different parameters [14] [15]. 

Table 1 shows the comparison.   

 

Table 1. Comparison of Data centric routing protocols 

 

Parameters SPIN Directed Diffusion 

Energy efficiency High Limited 

Reliable delivery No Yes 

Overhead( in terms of route discovery) Low More than Spin 

Scalability Limited Limited 

Throughput Limited High 

Data delivery model Event Driven Demand Driven 

 

1. Energy consumption 

        SPIN is designed to operate efficiently and to conserve 

energy by sending metadata in place of whole data. Meta-data 

actually increase the energy efficiency of a network drastically 

because SPIN will start with advertise its interest, then waiting a 

request from any node before start transmitting data again. From 

the result, it proves that meta-data negotiation keeps SPIN nodes 

from sending out even a single redundant data packet in a 

network [1]. But directed diffusion uses so much energy in 

comparison of SPIN because it is set the appropriate gradient for 

the path which enables the node to transmit and receive the 

appropriate packet or data. The rapid uses of the gradient path 

also contribute to decrease of energy [1]. 

 

2. Reliable delivery 

        SPIN does not guarantee the delivery of data if the 

interested nodes are far away from the source node and the nodes 

in between are not interested in that data. For example, consider 

the application of intrusion detection where data should be 

reliably reported over periodic intervals. But Directed diffusion 

(DD) overcomes the problem of SPIN of reliable delivery. In 

DD, when a path between a source and sink fails, a new or 

alternative path should be identified by reinforcement without 

any cost for searching for another one. 

 

3. Overhead 

        In Directed diffusion, we have multiple paths in advance so 

that in case of failure of a path, one of the alternative paths is 

chosen. There is of course extra overhead of keeping these 

alternative paths alive in advance. SPIN reduces the overhead. If 

any node in SPIN gets the data then it first broadcast the 

metadata as an ADV message and waits for the request message 

from the neighbour node.   

 

4. Scalability 

        SPIN protocol is not scalable because if the sink is not 

interested in too many events, this could make the sensor nodes 

around it reduce their energy. But DD is more scalable than 

SPIN. Hierarchical routing have special advantages related to 

scalability. 

5. Throughput 
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        The number of integrated sensors increases, the average 

throughput per sensor node starts decreasing. This is due to the 

extra messages of advertising in SPIN that decreases somehow 

the throughput performance and because of low reliable delivery. 

But Directed diffusion have better throughput in comparison of 

SPIN because it has good reliable delivery. 

 

6. Data delivery model 

        SPIN is event model because when a node senses the data 

from its surroundings then this node broadcast that information 

to neighbour nodes otherwise not. But directed diffusion is query 

driven approach because it depends on the On-demand basis.   

 

VIII. CONCLUSION 

        The past few years have witnessed a lot of attention on 

routing for wireless sensor networks and introduced unique 

challenges compared to traditional data routing in wired 

networks. Routing in sensor networks is a new area of research. 

Since sensor networks are designed for specific applications, 

designing efficient routing protocols for sensor networks is very 

important. In our work, first we have gone through a 

comprehensive survey of routing techniques in wireless sensor 

networks. The routing techniques which are discussed in this 

paper are part of data centric protocols: SPIN and directed 

diffusion. Since the sensor networks are application specific, we 

can’t say any particular protocol is better than other. We can 

compare these protocols with respect to some parameters only. 

On the basis of SPIN routing protocol, we calculate the total 

energy consumption when data is transmitted and receiving by a 

node and by this evaluation we conclude a graph which shows 

that data transmission takes more energy than data receiving by a 

node. Future perspectives of this work are focused on total 

energy consumption by directed diffusion routing protocol and 

comparison of SPIN and directed diffusion based on energy 

consumption graph 
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   Abstract- Biological sulphate reduction is a new technology that can be used for the treatment of wastewater containing high 

amounts of sulpates and metals. The objective of this work was to investigate the feasibility and efficiency of biological  sulphate 

reduction in a sulphidogenic jet loop biofilm reactor using hydrogen as electron donor. Polystyrene balls (qty:  265g, size > 2mm, 

density: 135 kg/m
3
, total surface area :  2.29 m

2
) were used, for the first time in this research as floating carrier material for bacterial 

attachment. In this jet loop reactor, high mass transfer rate between hydrogen and  sulphate reducing active biomass is achieved by 

using a liquid jet drive. The reactor was run in mesophilc condition (34
0
C) and a pH controller unit was fitted to maintain the reactor 

pH at optimum for bacterial growth and reducing the H2S toxicity.   The maximum sulphate reduction obtained was 7.3 g SO4
2- 

l/d for 

a sulphate loading of 7.48g  SO4
2-

 l/d. 

 

    Index Terms- Activity, Biofilm,
 
Sulphate reduction, Sulphate reducing bacteria,  Sulphidogenic jet loop biofilm reactor 

 

I. INTRODUCTION 

Wastewaters from mining and mineral processing are often characterized by low pH, high metal and sulphate concentrations. 

Traditionally, diluted acid sulphate streams are treated with calcium hydroxide, which yields gypsum. This toxic sludge produced with 

chemical treatment needs further downstream processing and detoxification [1].  

In recent years, an increased interest has been expressed in the anaerobic treatment of sulphate-rich wastewaters. The primary 

difficulty in applying anaerobic treat technologies to sulphate containing wastewaters arises from the production of free undissociated 

hydrogen sulphide (H2S) by SRB and from it toxicity towards the various tropic groups of bacteria involved in the process [2,3]. 

Inhibition decreases the efficiency of reactor performance and can even lead to complete process failure [4]  

Biological sulphate reduction (BSR) has a number of advantages over other processes. Sulphate reducing bacteria (SRB) utilize 

sulphate as an electron acceptor in the oxidation of an energy substrate with the production of sulphide, which may react with heavy 

metals to precipitate them out as metal sulphides.. The metal separation and settling rates obtained with hydroxide precipitates are 

lower than those obtained with sulphide precipitates, and most metal sulphides have lower solubilities even at acidic pH.  Furthermore, 

biologically precipitated metal sulphides can be recovered and recycled.  

Acidic metal sulphate wastewaters usually contain relatively low concentrations of organic substrates. Therefore, addition of a suitable 

carbon source and electron donor is often necessary [5] for cell growth. In most cases, these two roles are filled by one compound (for 

example ethanol or a short chain fatty acid). It is advantageous to use hydrogen as electron donor (energy source) in place of organic 

sources in order to reduce cost as well as to ensure low residual COD in liquid  [6] 

Anaerobic treatment of sulphur rich wastewaters has been reviewed by Rinzema and Lettinga [7]. Maree and Stardom [8] studied 

sulphate reduction in a packed bed reactor and observed a reduction rate of 6.5 g SO4
2-

 l/d. Nagpal et al [9] attained sulphate reduction 

rates up to 6.33 g SO4
2-

 l/d in an ethanol fed system consisting of a FBR and a separate recirculation vessel (recirculating fluidized-bed 

reactor (RFBR)) at a HRT of 5.1 hr. It has been shown previously that mesophilic sulphate reducing bacteria are able to aggregate in 

gas-lift reactors fed with H2/CO2 or H2/CO gas mixtures [10].  A maximum sulphate conversion rate of 30 g SO4
2-

 l/d could be 

achieved after only 10 days of operation. The hydrogen mass transfer capacity of the reactor determined the maximum sulphate 

conversion rate.   

Jet loop reactor with self-aspiration of gas has the advantage of high mass transfer and would be suitable for H2-driven sulphate 

reduction.  The earlier investigations, reported on jet-propelled loop reactors, are concerned with a central tube and a two fluid nozzle 

at the bottom of the reactor.  This type of arrangement is disadvantageous when the reactor is used as a wastewater treatment reactor 

or in processes involving sparingly soluble gas, due to the blockage of the nozzle and a lower residence time of the gaseous phase.  

Thus, as an alternative, a sulphidogenic jet loop biofilm reactor (SJLBR) was developed at Regional Research Laboratory (RRL), 

Thiruvananthapuram, for the treatment of metal sulphate wastewater using hydrogen as electron donor [11,12,13].   The gas phase 
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residence time can be increased considerably in the down-flow reactor when the H2 gas is introduced from the top of the reactor into a 

fluid that is flowing co-currently downwards so the bubbles are forced to move in a direction opposite to their buoyancy.  The use of 

buoyant biofilm media enable simple removal of produced sulphides without fouling of biofilms while maintaining efficient gas – 

liquid – biofilm contacting (US Patent : 6527948, 6544421). This paper describes the performance of  sulphidogenic jet loop biofilm 

reactor for the treatment of synthetic sulphate rich wastewater 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

2. MATERIALS AND METHODS 

The experimental set-up (figure 1) comprises a glass reactor vessel (liquid height 1.25m, inner diameter 0.1 m), a strainer glass vessel 

(height 0.65 m, inner diameter 0.1m), a recirculation pump and a two-fluid jet fitted at the top of the reactor. In this loop reactor, the 

circulation and gas dispersion is achieved by the jet drive. The headspace of the reactor is connected to a floating gasholder. It consists 

of a tank filled with water in the bottom and hydrogen gas at the top. The gas can be filled by a tube line, which is connected to 

hydrogen gas cylinder (Specification: IS 7285:1988, O.D 232mm, Overall length: 1370mm, Minimum wall thickness: 5.5 mm, Water 

capacity: 46.7 litre, Working pressure: 150 kgf/cm
2
). Hydrogen utilization can be measured directly with a scale provided on the 

floating gasholder. Since hydrogen is poorly soluble, the unreacted gas exiting the reactor is recycled through the jet drive. High 

velocity liquid and hydrogen gas injected into a bioreactor via the two-fluid jet nozzle are directed into an internal draft tube (length 

0.64 m, inner diameter 0.032 m) causing a loop circulation of the fluid-dispersion in the reactor. The draft tube minimizes the bubble 

coalescence and thus maintains small bubbles.  The biologically active reactor volume was 9.8 L. Polystyrene balls (qty: 265g, size >2 

mm, density 135 kg /m
3
, total surface area: 2.29 m

2
) were used as floating biofilm carrier material. 

 

Below the draft tube, a deflection cup is provided to get the maximum agitation and to provide a low agitation separation zone in the 

bottom of the reactor where metal precipitate may settle and buoyant beads can rise back into the reactor zone. While the biomass 

retains on a floating carrier material, the effluent can be withdrawn at the bottom of the reactor and partly recirculated to the jet by 

means of a recirculation pump (flow rate; 1440 litre/hr). A strainer (length 250mm, diameter 63 mm, flow area: 90.32 cm
2
) is provided 

before the nozzle, to prevent it’s chocking, because of the small scale of the system. A pressure gauge (0-7 kgf/cm
2
) is provided in the 

circulation pipeline to monitor pressure at the 2-fluid jet. A constant pressure of (1.2 kgf/cm
2
) was maintained during the operation.  

The feed solutions were prepared in feed tanks A & B. The feed A & B were pumped to a safety vent tube with peristaltic pumps A & 

B respectively, from which it flows by gravity into the reactor.  The mechanism also prevents the loss of liquid from the reactor in 

case of any feed pump failure. The overflow line is used to take out the treated effluent from the reactor.    
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2.1 Biofilm carrier materials 

100 ml anaerobic sludge obtained from wastewater treatment plant of distilleries was fed to the reactor initially as seed culture. A new 

material (Expandable polystyrene beads) for bacterial attachment in sulphidogenic reactors was developed. The reactor was loaded 

with polystyrene beads (expanded at 90
0
c for 20-25 min), which were of size greater than 2 mm. The properties of the beads as density 

135 kg/m
3 
, rise velocity: 16.5 cm/sec, surface area: 0.125 cm

2
 per bead. Polystyrene beads were used for first time as carrier materials 

for bacterial attachment based on its availability, larger surface area and lower density 

 

Biofilm activity tests were conducted in a fermenter vessel equipped with a central axis turbine stirrer and a draft tube for gas 

aspiration and dispersion   (figure 2 & 3). A mariotte flask filled with H2 is connected to the reactor. As H2 is consumed by the 

reaction, it is replenished from the mariotte flask. The displaced volume is made up by water dropping from a constant head reservoir 

and thereby maintains constant pressure in the system.  

    

2.2 Composition of synthetic wastewater 

The reactor was tested for the treatment of a synthetic wastewater-containing sulphate.  In the first experiment, synthetic wastewater 

containing sulphate 4 g SO4
2-

/d (as sodium sulphate), essential growth medium comprising macronutrients 5.8 ml/l, trace elements 5.8 

ml/l, vitamins 1.6 ml/l (Composition of which is given in Tables 1, 2 & 3), NaHCO3 (0.8 g/d), glucose(0.8 g/d), yeast extract (1.2 g/d) 

and sodium sulphite (1.52 g SO4
2-

/d) were taken in feed tank A and pumped to the reactor at a flow rate of 15 l/d. Sodium sulphite was 

added to remove the dissolved oxygen in feed water. 
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Second experiment was conducted from the 7
th

 day, to check the H2S toxicity in the reactor by recycling the effluent from the reactor. 

Sodium sulphite feed (sulphate load: 11.8 g/d) was added through feed B at a flow rate of 70 l/d. Feed A was reduced to 1 l/d 

(Sulphate load: 6.2 g/d). On 9
th

 day, sulphate loadings of feed A & B were increased to 15 g SO4
2-

/d and 24 g SO4
2-

 /d respectively and 

flow rate of feed B was changed to 150 l/d. 

 

 

 

 

 

        

 

 

 

 

 

 

In the third experiment, pH of the reactor liquid was controlled with a pH-electrode connected to a pH controller. Sodium sulphate (15 

g SO4
2-

/l.d) and sulphuric acid (15 g SO4
2-

/l.d) were loaded from the feed tank A to the reactor via peristaltic pump A at a flow rate of 

1.5 l/d. The essential growth medium as mentioned above was also added to it. In order avoid any toxicity due to sulphite added for 

removal of dissolved oxygen toxicity is affecting the reactor, sulphide (75% Tap water + 25 % sulphide effluent from the reactor) was 

used in this experiment for removing oxygen from dilution feed B, maintained at 90 l/d.  

In the fourth experiment, sulphuric acid (6.78 g SO4
2-

/l.d) alone was loaded from the feed tank A to the reactor via peristaltic pump A 

at a flow rate of 1.5 l/d.  The essential growth medium was also added to it.  Sulphide was used as oxygen scavenger in the dilution 

feed B, maintained at 110 l/d.  

 

2.3 Analytical methods 

Sulphate concentration was determined using the gravimetric method (19
th

 Edition 1995, Standard methods for the examination of 

water and wastewater, APHA, AWWA WEF). Dissolved sulphide analysis was done by iodometric method (19
th

 Edition 1995, 

APHA, AWWA WEF). The entire effluent sample was filtered with 0.45 m membrane filter before analysis. All pH determinations 

were made on unfiltered samples immediately after collection using a Systronics pH meter. pH, ORP and temperature were monitored 

daily.  

Table 1 Composition of the macronutrients for 

sulphate reduction 

 

Components            Concentration 
    

                               g/L 

    

   NH4Cl        180  

   KCl           12 

   KH2PO4           46  

   MgCl26H2O          30 

   CaCl22H2O                                          11 

 

 

Table 2 Composition of trace elements 
 

Components          Concentration 

       (mg/l)  

 

 FeCl2 4H2O         2000 

 MnCl2              500  

 Resazurin          500  

 EDTA           500  

 Na2SeO3              100 

 H3BO3             50  

 ZnCl2             50 

 (NH4)6Mo7O244H2O          50  

 AlCl3            50 

 NiCl26H2O           50  

 COCl22H2O           50  

HCL 36% (1ml/L) 

 

Table 3 Vitamin for SRB 

 

Component      Concentration 
    

            g/L 

 

4- Amino benzoic acid  0.01 

Biotin                0.003  

Cyanocobalamin              0.0002 

Folic acid               0.003 

Nicotinic acid               0.01 

Riboflavin               0.01 
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For the estimation of biomass, a known quantity of bacteria immobilized beads were transferred to a kjeldhal flask and digested as per 

Standard Method  (4500 –Norg B. Macro- Kjeldahl method, 19
th

 Edition 1999, APHA, AWWA, WEF). Ammonia nitrogen was 

determined with an  Orion Ammonia Electrode and biomass was calculated (assuming 113 g of biomass contain 14 g of nitrogen).  

III. WRITE DOWN YOUR STUDIES AND FINDINGS 

 3 RESULTS AND DISCUSSIONS 

3.1 First experiment 

In the first experiment, reactor was run in continuous mode for 10 days at a mesophilic temperature of 34
O
C. The reactor was 

started with a sulphate concentration of 339 mg/l. The sulphate load and sulphate reduction corresponding to next 10 days of operation 

are shown in figure 4.  From 6
th

 day, feed B was increased to 70 l/d (hence sulphate concentration was 234 mg/l) and a sulphate 

reduction of 0.93g SO4
2-

/l.d was obtained. The sulphide concentration was determined as 72 mg/l.  From 9
th

 day, feed B was increased 

to 150 l/d (sulphate load increased to 4 g SO4
2-

/l.d). The sulphide concentration reduced to 19 mg/l because of dilution. After 10 days 

of operation at this condition, sulphate reduction rate obtained was 1.76 g SO4
2-

/l.d for a loading of 4 g SO4
2-

/l.d. Sulphate reduction 

rate and hydrogen consumption rate obtained was plotted in figure 5. The maximum sulphate reduction was 17.2 g/d for a hydrogen 

consumption rate of 1.46 g/d (18.2 L). pH was in range 8 – 8.5 from 4
th

 day onwards (figure 6).  

Bacteria immobilized beads (2 g) were taken out from the reactor and activity tests were carried out to find out the activity of 

SRB attached on the beads. The activity obtained for 2 mm beads was 0.12 g SO4
2- 

reduction per g of beads per day. Therefore the 

reactor should have shown 32 g SO4
2
 reduction/d, which is much higher than actual obtained. Therefore, further studies were 

conducted to find out the rate limiting parameter of the reactor. 

3.2 Second Experiment 

The second study was conducted to find out whether the reaction rate was limited by H2S toxicity. The reactor was operated 

in full recirculation mode (effluent from the overflow line pumped backed into the reactor). Rate of hydrogen consumption was noted 

down every hour. Time variation of hydrogen consumption is shown in figure 7. From the graph, it was clear that hydrogen 

consumption rate was nearly constant for three days even though sulphide concentration increased during consecutive days.  

Therefore, sulphide toxicity was not the rate limiting parameter in range of 28  to 86 mg/l as sulphur (S).   
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3.3 Third Experiment 

The third study was conducted after cleaning the filter in strainer vessel. The reactor was started in continuous mode and 

the pH in the reactor solution was maintained as 7.0 by pH controller. Sulphate load and reduction rate are shown in figure 8. After 

four days of operation, sulphate reduction rate obtained was 3.27 g SO4
2- 

/l.d (32 g SO4
2-

/d) for a sulphate load of 5.4 g SO4
2-

/l.d (53 

g/d). The sulphide concentration was 88 mg/l, which is matching with the sulphate reduction. Hydrogen consumption and sulphate 

reduction rate were plotted as in figure 9. From day 4-7, feed B flow rate was increased. Hydrogen consumption rate was reduced 

during these days. This was suspected to be due to O2 input through the feed water.  Therefore, feed B flow rate was decreased from 

160 l/d to 90 l/d to reduce oxygen input. Sulphate reduction rate increased to about 3.72 g SO4
2-

/l.d (36.7 g SO4
2-

/d) with hydrogen 

consumption of 38.5 l.  

The maximum sulphate reduction obtained on 20
th

 day was about 43.8 g/d for a hydrogen consumption of 45.9 l. The 

sulphide concentration was found to be 224 mg/l and pH was increased to 8.5. It was also noticed that a few beads changed from black 

to white. This indicates detachment of biomass from the beads surface after attaining the maximum growth. From activity test, the 

activity of beads taken from the reactor was determined to be 0.1664 g SO4
2-

 reduced per g of beads per day. Therefore, the expected 

reaction rate in sulphidogenic biofilm reactor was 44 g SO4
2-

 reduced per day which matches the value obtained in the reactor. In this 

condition, biomass was limiting the reaction rate in sulphidogenic jet loop biofilm reactor. After 22 days of operation, the maximum 

sulphate reduction obtained was about 5 g SO4
2-

/l.d for a sulphate load of 5.5 g SO4
2-

 /l.d. 

 From 23
rd

 day onwards, H2SO4 alone was given as the sulphate source (6.78 g SO4
2-

/l.d). Feed B was increased to 160 l/d. 

Hydrogen consumption rate was started to decrease. Either or both, H2S toxicity and oxygen toxicity due to higher feed flow rate may 

have caused the observed decrease. Then the reactor pH was adjusted from 7 to 7.5 for reducing the toxicity of free H2S. But no better 

consumption rate was noticed. In order to check the oxygen toxicity, the reactor was operated in full recycle mode (recycled the 

effluent from the reactor). Hydrogen consumption rate increased. Therefore, it was inferred that sulphate reduction rate decreased at 

higher hydraulic loading rate again due to oxygen toxicity.  
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3.4 Fourth Experiment 

 The filter in strainer vessel was cleaned and the reactor was restarted with feed B in continuous mode at a flow rate of 110 

l/d. Daily sulphate load and sulphate reduction during next few days are shown in figure 10.  Mass transfer rate was improved (higher 

recycling rate) by removing the beads choking the filter. In this condition, a maximum sulphate reduction of 7.3 g SO4
2-

/l.d  (97.5 %) 

was achieved at a sulphate-loading rate of 7.48 g SO4
2-

/l.d. After obtaining steady conditions, activity of beads was determined by 

activity test as 0.327 g SO4
2-

  reduction per g of beads per day. Therefore, the expected reduction of sulphate in the reactor was 71.6 g 

SO4
2-

/d, which matches with the actual value obtained. Therefore, biomass was the rate limiting parameter in the reactor at this stage. 

Results of activity tests with bacteria immobilized 2 mm beads at various time during the history of the sulphidogenic jet loop 

biofilm reactor showed that SRB activity was improved with time (Table 4). Therefore, sulphate-reducing bacteria are able to form 

biofilms under turbulent conditions also. The bacterial attachment on polystyrene beads was determined as 30 mg biomass per g of 

beads. Therefore, biomass activity is 2.72 g S per gram of biomass per day after 7 months of the operation of the reactor. This is 

significantly higher than that reported by Houten et al.(1995), i.e 0.7-1.4 g S per gram of biomass per day.  It indicates that the biofilm 

on the surface of the polystyrene balls under the prevailing turbulent conditions is extremely active. The biofilm formed on the surface 

of the polystyrene balls is possibly thinner and has relatively less inner layers with lower activity. This hypothesis also explains the 

sensitivity towards oxygen because very active surface layers are more susceptible to oxygen toxicity and population of facultative 

organisms or aerobic hydrogenotrophs are very few in the biofilm, shielding inner layers from oxygen. 
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Table 4. Sulphdogenic activity of bacteria immobilized  beads (2 mm) 

 

Months 

 

Sulphate 

Reduced 

g /d 

 

Dissolved 

Sulphide 

g /l 

 

pH 

 

Activity 

 

g SO4
2-

 

red
a
/g 

of  beads 

 

Activity 

 

g SO4
2- 

red/m
2  

s.a 
b
  

of   beads 

 

Hydrogen 

Consumed 

g 

2 0.038 0.01 7.4 0.062 9.44 3.1882
-03

 

6 0.056 0.03 7.1 0.120 13.9 4.698
-03

 

8 0.074 0.04 7.38 0.170 18.3 6.208
-03

 

10 0.145 ---- 7.4 0.327 36 12.16
-03

 

                                       a
 reduced  

b
surface area 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      325 

ISSN 2250-3153  

www.ijsrp.org 

 

The maximum sulphate conversion rate (SCR) achieved in this study for jet loop reactor was 7.3 g SO4
2-

/l.d. The comparison 

of sulphate conversion rates (SCR) achieved with various sulphate-treatment systems are shown in Table 6.4. Higher SCR of 65 g 

SO4
2-

/l.d and 30 g SO4
2-

/l.d have been reported by Stucki et al.[1993] and Van Houten et al.[1994]. They have used more complicated 

reactor configuration with H2S stripping, which is more expensive than system proposed. The reaction rate in jet loop reactor can be 

improved by using smaller polystyrene beads presenting a larger surface area to hold more biomass, which can be easily 

accomplished. Also, H2S stripping seems to be an appropriate solution to increase the SCR in this system, and future research may 

focus in this direction.  

 

4  CONCLUSION 

 Sulphate conversion rate of 7.3g SO4
2-

  l/d was achieved in sulphidogenic jet loop biofilm reactor at sulphate loading rate 

of 7.48 g SO4
2-

  l/d and HRT of 3.6 hours   

 

 Sulphate–reducing bacteria are able to form biofilms under turbulent flow conditions, as observed from growth of 

sulphate reducing bacteria on polystyrene balls (30 mg biomass per g of beads)  

 

 

 Biofilms formed on beads in turbulent conditions have high specific activity 2.72 g S per g. biomass per day 

 In the conditions studied, biomass was limiting the reaction rate in Sulphidogenic jet loop biofilm reactor.  
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    Abstract - Sexually Transmitted Infections (STI) can be seen as common infections around the world because of annual estimated 

number of STI cases has reached 448 million [8]. In this case Sri Lanka is also not an exception. Evidence shows that, Three-Wheeler 

Drivers (TWD) is an inter-mediate risk group for STIs in Sri Lanka. Bases of this situation, a Health Promotion intervention were 

applied to promote safe sexual behavior practices among TWD in Anuradhapura district, Sri Lanka.  

 

A quasi-experimental design was used in Intervention (N=50) and control groups (N=44) which were selected from two districts by 

the means of similar socio-economic background. At the beginning, enthusiasm of intervention group on sexual well-being was 

improved. Thereby the provision was taken to discuss about determinants of unsafe sexual practices. Meanwhile, facilitated to identify 

perceptions as determinant factor of sexual well-being and to analyze behavior intervention is on sexual behaviors. Gradually, 

capacitated to design a mutually agreed mechanism to address and to measure changes. It was consisted of participatory discussions, 

facilitated with innovative tools. Statistical tests were applied to detect significant differences.  

 

Among selected seven behavior intentions, four have changed in significantly with compared to pre and post levels (p<0.05) of 

intervention group. Apart from that, five behavior intentions have changed in intervention group with compared to control group 

(p<0.05). Thirteen perceptions out of selected seventeen, have been changed significantly in intervention group (p<0.05). Eight 

perceptions on safe and unsafe sexual practices have been changed significantly in intervention group, compared to control group. 

 

Hence, Health Promotion interventions to change behavior intentions on unsafe sexual practices among this particular community are 

effective.  

 

    Index Terms – Health Promotion, Perceptions, Sexually Transmitted Infections, Three-Wheeler Drivers 

 

I. INTRODUCTION 

exual health is a state of physical, mental and social well-being in relation to sexuality and Sexually Transmitted Infections (STIs) 

are infections that spread primarily through sexual contacts from person-to-person [9]. The highest estimated prevalence of 48 

millions of STIs has been reported from the region of South and South East Asia, and estimated prevalence of Sub Saharan Africa is 

32 million [6]. 

 

In Sri Lanka STIs in every year have been estimated about 60,000 to 200,000. Only 10 to 15 percent is reported by government clinics 

that are responsible for preventive way of the issue. STI is a case for the spreading of HIV infection and serve as indicators for low 

condom use and other high-risk sexual behaviors [7]. Safe sexual practices lead to prevention of STIs. Perceptions related to safe and 

unsafe sexual practices can be determined the sexual well-being of an individual. According to the previous studies, TWD have 

engaged with risk behaviors. Hence, in Sri Lanka, they have identified as an intermediate risk group for STIs. Approximately 111,000 

registered three-wheeler taxis are operated in Sri Lanka, but intervention studies on STIs have not focused on three-wheeler drivers. 

Basis on that, this study a Health Promotion approach was applied to promote safe sexual behavior practices among three-wheeler 

drivers. 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 

Human sexuality is a complex behavior which is affected by vast area including, learning, physiology and cognitive.  Apart from that 

it plays a major role in human’s life. Spring L.M. sexuality is the way in which we experience and shows ourselves as sexual beings 

[5].       

 

S 
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According to UNAID's 2004 Global Report on the AIDS Epidemic, 'ABC' method has describe as, Abstinence (not engaging in sex, 

or delaying first sex) Being safer, by being faithful to one's partner or reducing the number of sexual partners , Correct and consistent 

use of condoms [2]. The “ABC approach” to preventing the sexual transmission of HIV has been defined and variety of organizations, 

governments and non-governmental organizations used, ever since the term was first used in 1992.  

 

According to WHO estimates four hundred and forty eight million new cases of curable STI cases throughout the world [8]. So many 

studies have been carried out around the world, on STD and HIV; and most of them were on HIV/AIDS. In this respect there was not 

significant number of studies carried out in Sri Lanka. There were a few number of studies have conducted focused on three wheel 

setting under STI and HIV issue. In addition to that previous studies too much focused on identifying behavioral practices or 

prevalence of cases, rather than prevention actions. National STD/AIDS Control Program is intervening by certain amount with three 

wheeler drivers on STI and HIV. They are conducting a Sentinel Survey once a year. But the case is survey is not focused on 

intermediate group, like three-wheeler drivers in depth. 

According to study of Amarasinghe & Gunasinha, (as stated in 11
th

 ICSLS, 2007, p. 64), based on thirteen focus group discussions 

(FGDs) with youths in Sri Lanka, it has shown that, the prevalence of alcohol use, smoking, unprotected sexual habits and drug 

addiction among youths in post conflict Sri Lanka [1]. Most of studies in Sri Lanka, did not aim to intervene to solve this problem. 

They have explored seen determinants, attitudes, knowledge, unsafe sexual practices etc. Studies have not focused to find out unseen 

determinants, methods to deal with both seen and unseen determinants.  Review of the National Response to Sexually Transmitted 

Infections and HIV/AIDS in Sri Lanka, (2006) has highlighted Anuradhapura district in various ways in this case. 

Rajapaksha’s study (as cited in BSS report, 2006) found that 16.6% of three-wheel drivers used a condom in their most recent sexual 

encounter. In addition to that Abeysekera’s study (as illustrated by BSS report, 2006) indicated that among male attendees of the 

Colombo STD Clinic, 14% used a condom in their most recent sexual encounter. Based on the outline result of Rifai study (as 

illustrated by BSS report, 2006) youth who living in slums and shanty settlements in Colombo, and men who living in the Dehiwela, 

Mt Lavinia Municipal Council area, 12.1% used a condom in their most recent sexual [3]. 

The Oxford dictionary (2005) defines; perception is understand or thinks of somebody or something in a particular way [4]. Self-

perception theory (SPT) is an account of attitude change developed by psychologist, Daryl Bem. It asserts that people develop their 

attitudes by observing their behavior and concluding what attitudes must have caused them [10].  

After identified research topic systematic analysis of the problem was used to identify factors that contribute the problem.  It was done 

by under these steps, firstly identified current public issues related to sexual well-being in Sri Lanka. Based on feasibility of the study, 

is it important problem to research? , has it been studied before, and association of ethical issues selected one topic for the study. Then 

wrote down core problem, brainstorm possible areas associated with the problem, identified further contributory factors, organized 

related factors under broader headings, analyzed relationship between these factors. The first concept was perception as a major 

determinant factor of safe and unsafe sexual practices. Secondly, changes in perceptions lead to change of behavior intentions related 

to sexual practices. Finally behavior intentions lead to changes in behavior and by that improve sexual well-being. Overall objective 

was to promote safe sexual behaviors among three-wheeler drivers in selected three-wheeler parks in Anuradhapura town, Sri Lanka. 

To achieve the general objective, there were few specific objectives. Those were, to describe current knowledge on Sexually 

Transmitted Infections, attitudes, perceptions on safe and unsafe sexual practices, perceptions of individual risk to self, behavior 

intentions and sexual behaviors , to formulate an intervention to improve safe sexual behaviors and to measure changes towards safe 

sexual behaviors.  

 

III. METHODOLOGY AND FINDINGS 

    The study was carried out based on a quasi-experimental study design. Intervention (N=50) and control groups (N=44) which were 

selected from two districts by the means of similar socio-economic background. The study was carried out with three-wheeler drivers 

in a selected setting in the Anuradhapura town area and the Polonnaruwa town area, which belongs to North Central Province (NCP), 

Sri Lanka. Participants were selected in the study, through cluster sampling method and Pre scheduled inclusion criteria were used to 

select participants for the study. Informed consent of participants was taken at two stages. Firstly, at the outset of the study the 

informed consent was taken to carry out the intervention study. As the next, data were taken under the informed consent of 

participants. Study variables were perceptions relating to safe and unsafe sexual behaviour practices and behavioural intention relate to 

sexual well-being. 

 

Before commencing the main study identified a link among three-wheeler drivers, clients and commercial sex workers. At the same 

time persisted perceptions among three-wheeler drivers in Anuradhapura were explored. Perceptions relate to safe and unsafe sexual 

practices of three-wheeler drivers were identified through basic group discussions and individual discussions with 30 (non participants 

of the research) TWDs of the study area. And pre tested selected perceptions with another 20 (non participants of the research) TWDs 

in the study area.  Behavioural intentions questions was identified based on preliminary discussions with three-wheeler drivers, Men 
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who Sex with Men, Female Sex Workers, as well as key informants such as staff of STD clinic of General hospital Anuradhapura and 

Non Governmental Organization which work on prevention of STI.   

 

Both qualitative and quantitative methods were used for data collection. Those were interviewer-administered questioning, group 

discussions, in-depth interviews, interviews. The prepared questionnaire was applied for a pilot study. It was carried out with another 

ten selected three-wheeler drivers (non participants of the study). Persistence of selected perception within the intervention group and 

the control group was checked from the result of the baseline survey. 

 

Current knowledge, on Sexually Transmitted Infections, perceptions of individual risk to self, sexual behaviours, acceptance of certain 

perceptions, attitudes was assessed by pre-test both of experimental and control group.  Interviewer administer questionnaire was used 

for fulfilment of the 1
st
 specific objective. The intervention period of the study was consisted of three phases. Those were planning of 

the interventions, implementation of the interventions and monitoring. This was conducted in fulfillment of the 2
nd

 specific objective 

of the study. Interventions were designed with the participation of three-wheeler drivers and were planned to address perceptions 

relate to safe and unsafe sexual practices. From the result changes of behavior were detected. Changes in behavior intention were 

measured as the proxy of behavior. Because it is too much difficult to measure sexual behaviors of someone. Health Promotion 

principles and practices were applied as the core concept of interventions. However at the implementation period predefined 

intervention plan was modified according to the factors of three-wheeler setting and ideas of three-wheeler drivers.  

 

According to the logical framework, at the beginning, enthusiasm of intervention group on sexual well-being was improved. From that 

created an active group in the intervention group to launch interventions. Thereby the provision was taken to discuss about 

determinants of unsafe sexual practices.  Meanwhile, facilitated to identify perceptions as determinant factor of sexual well-being and 

to analyze behaviour intervention is on sexual behaviours. Gradually, capacitated to design a mutually agreed mechanism to address 

selected perceptions and to measure changes. It was consisted of participatory discussions, facilitated with innovative tools.  

 

Efficiency of the process was measured through the monitoring process of this study. It was a systematic collection and analysis of 

information as a study progress.  Each and every intervention in the logical framework was monitored and it helped to keep the work 

on relevant track, and could identify whether things are going right way or the wrong way. As an invaluable tool, monitoring plan was 

helped to the management of the study, and it provided a foundation for evaluation as well. Input, process and output indicators were 

set which were provided a framework for monitor intervention. Determined the key indicators of the evaluation. Once gather 

evaluation details, then were applied to the analyzing system.  Outcome indicators were created based on the study, which made frame 

work for evaluation system in the study.  

 

Outcome of the study was adoption of safe sexual behaviors among three-wheeler drivers in selected three-wheeler parks in 

Anuradhapura town area, through a peer based intervention. However, it is not an easy task to measure sexual behaviors. Hence, 

facilitator insight to measure changes of behavior intentions as the proxy of sexual behaviors. Three-wheeler drivers have changed 

behavior intention relate to sexual well-being through changing acceptance of perceptions along well with safe and unsafe sexual 

practices among, selected three-wheeler drivers in Anuradhapura. Meanwhile, individual risk was assessed. Through a post evaluation 

was checked, whether there is any effect from another factor to the changes of perceptions through exploring statistical difference 

between control and intervention group.  
 

At the commencement, collected data checked to review for incompletion. As the next step, filled gaps in data entry, based on 

variables of each objective data were classified to quantitative and qualitative. Statistical tests were applied to detect significant 

differences. Analysis of quantitative data were involved the production and interpretation of frequencies, graphs and tables. Statistical 

significance between variables was assessed through chi-score and independent t-test and paired t-test. SPSS data analyzing software 

were used for data analysis. Qualitative data were collected through close questions in interviewer administered questionnaires, and 

individual interviews or group discussion opinions of respondents on the study issue. Interviewer administered questionnaires were 

coded at the planning stage based on a liker scale. Then data was entered to the computer. SPSS computer software was used. Ordinal 

data was analyzed through Mann-Whitney U test, and Wilcox test. Mann-Whitney U test were used to compare two independent 

groups and Wilcox on test were used to compare pre and post levels of both groups.  
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A numbers of key phrases were followed for system of ethical protections. Research participants were protected through these rights. 

The study was carried out with more sensitivity issue of a person. Most of people unwilling to discuss on sexual relate things at very 

open. So, ethical consideration was an important area to follow. Informed verbal consent for participation was sought prior to 

recruitment to the study. It was important get valid data to enhance validity. All data collection methods were used to get valid data. 

Knowledge, Attitudes, Perceptions, Behaviour Intentions and individual risk were changed in intervention group. Basically, 

interventions focused to change perceptions on selected safe sexual practices, such as abstinence, be faithful, condom use, and also 

unsafe sexual practices such as homo sexual practices, sexual practices with commercial sex workers, partner change, and sexual 

contacts with causal partners. Selected perceptions which are mainly considered from identified perceptions at the beginning were 

Unmarriages should be avoided from sexual contact until marriage, For having fun /experience, should make sexual practices before 

marriage, Possibility is having infect STI to wife, if I deviate from faithfulness to wife in sexual practices, Possibility is having infect 

STI to children, if I deviate from faithfulness to wife in sexual practices, Sexual Pleasure is reduce, if you use a condom, Condom do 

not protect person from STI, Shy to obtain condom from available places, Haven't strength trust, on use of condom, Homo sexual 

practices is suitable, because from that can have experiences, Homo sexual practices are suitable because those are not risk, Sexual 

contact with commercial sex workers, is needed for have experiences, Sexual contact with commercial sex workers, is need for have 

experiences, Drug use enforce, sexual feelings, Sexual contact with commercial sex workers is good for have a fun, Time to time 

change of partner can be a risk condition, If I have a chance to change your partner from time to time I am willing to make it, If I have 

a chance, to sex with causal partners I am willing to make and If I have a chance to sex with causal partners it can be a risk condition. 

 

Selected behavior intentions were, If you are marriage sexual practices keeping only with your marriage partner, If you are unmarried 

sexual practices will occur when you have get marriage, If you are unmarried You wish to avoid from sexual practices until get 

marriage, If you make sexual contacts with CSWs, or other one except permanent partner you will use a condom, If someone request 

for homosexual practices you will reject, If commercial sex worker, request for a sexual practices, you will reject, Do not change 

partner, even you have a chance for change and Avoid sexual practices with causal partners.  

 

On the other hand as knowledge assessment, interventions were targeted to change awareness on STI in various aspects, general 

symptoms, transmition methods, prevention methods. Apart from that intervened to change attitudes on STIs. 

 

A Semantic differential scale was provided to respondents to evaluate their perceptions on safe and unsafe sexual practices and 

behavioral intention. 

 

There is a considerable difference between two groups in knowledge on transmission methods and symptoms of STIs.  But there is no 

considerable difference in basic knowledge on STIs between two groups except transmission methods and symptoms of STIs. 

However, both two groups had good knowledge on STIs. Knowledge on STIs was changed towards positively in control group. 

Awareness programs on STIs which conducted by government or non government organizations during the study period could be the 

reason for that. Other than to such programs, interviewer administered questionnaire could be a reason for increasing knowledge on 

STIs at the base line survey. 

 

There was no considerable difference between intervention and control group, in attitudes related to STIs. Positive attitudes were 

persisted with drivers of both groups.  

 

There was a significantly changes towards positive between pre and post status of the intervention group in “Possibility is having 

infect STI to children, if I deviate from faithfulness to wife in sexual practices,” “Unmarriages should be avoided from sexual contact 

until marriage,” “For having experience, should make sexual practices before marriage,” “Sexual Pleasure is reduce, if you use a 

condom,” “Condom do not protect person from STIs,” “Shy to obtain condom from available places,” “Haven't strength trust, on use 

of condom,” “Homosexual practices are suitable because those are not risk,” “Sexual contact with commercial sex workers, is needed 

for have experiences,” “Drug use enforce, sexual feelings,” “Sexual contact with commercial sex workers is good for have a fun,” “If I 

have a chance to change your partner from time to time I am willing to make it,” “If I have a chance, to sex with causal partners I am 

willing to make it”.  Meanwhile, changes of other study perceptions can be identified, when comparing proportions of strongly agreed 

participants for each perception on safe and unsafe sexual practices.   

 

There were significantly differences between post status of intervention and post status of control group in “Possibility is having infect 

STI to wife, if I deviate from faithfulness from wife in sexual practices,” “Possibility is having infect STI to children, if I deviate from 

faithfulness to wife in sexual practice,” “Unmarriages should be avoided from sexual contact until marriage,” “For having sexual 

experience, should make sexual practices before marriage,” “Homosexual practices is suitable because those are not risk,” “Drug use 

enforce, to sexual feelings,” “If I have a chance, to change my partner, I’m willing to do it," "If I have a chance, to sex with causal 

partners I'm willing to do it".  
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Perception of individual risk was not significantly changed in both intervention group and control group.  Reasons for this condition 

were not much cleared. However, risk behaviours of three-wheeler drivers during the study period can be the reason for having risky 

perception. 

 

Four behaviour intentions out of selected seven were significantly changed towards positive result in intervention group (p<0.05). 

Meanwhile, five behaviour intentions out of seven were changed significantly in intervention group, compared to control group. 

Thirteen perceptions on safe and unsafe sexual practices out of selected seventeen have changed significantly in intervention group 

(p<0.05). At the same time, eight perceptions on safe and unsafe sexual practices out of seventeen were changed significantly in the 

intervention group, compared to control group. 

 

There are several limitations of this study that merit attention. It is difficult to change sexual behaviour, and shaped by closely related 

certain factors such as cultural, social, religion. Sexual behaviours are very personal and deeply rooted and this leads to difficulties to 

change sexual behaviours. Time to gather is another limitation; drivers are more likely to living with money minded life. Because of 

this, time to gather for discussions or intervention is making them less enthusiasm. Topic related to sex which is embarrassing to 

discuss. Because it is more non acceptance topic for discuss very openly. Project duration was a short period, because of this 

behaviour changes could not be expected during this limited time period. Apart from that assessing behaviours related to sexuality are 

too much difficult. Apart from that, there were certain strengths and weakness of the study.    

 

IV. CONCLUSION 

Three-wheeler drivers are one of the risk groups when considering the link among commercial sex worker, clients and them. 

Perception is a major underline factor deviating three-wheeler drivers from the safe sexual practices. There is a clearly identified gap 

between knowledge and behavior intention related with safe and unsafe sexual practices within three- wheeler drivers. 

 

Negative beliefs, negative attitudes misperceptions and risk behaviours remain with three-wheeler drivers and prevention programs are 

need to address these social and cultural beliefs, attitudes, perceptions and risk behaviours as well. Perception is a major underline 

factor to deviate three-wheeler drivers from the safe sexual practices. It was effective implement Health Promotion approach with 

three-wheeler drivers to making changes in perceptions related to safe and unsafe sexual practices.  As the major recommendation, for 

further studies, Health Promotion approach can be used for other high risk, intermediate and law risk groups to prevent sexually 

transmitted infections. On the other hand, Current sex education, promotion programs on STIs should be modified towards community 

empowerment under control over by themselves. Effective prevention programs should be conducted in fields rather than treatment 

units in hospitals by health professionals. 
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Abstract-   
Purpose – The aim of this study is to find out the factors that 

affect the capital structure of hotels and restaurant companies and 

to investigate whether the capital structure models derived from 

Western settings provide convincing explanations for capital 

structure decisions of the Sri Lankan companies.  

          Methodology – Different conditional theories of capital 

structure are reviewed (the trade-off theory, pecking order theory 

and agency theory) in order to formulate working hypotheses 

concerning the determinants of capital structure of the hotels and 

restaurant companies. The investigation is performed for a 

sample of 15 companies listed on the Colombo Stock Exchange 

during 2008-2012.  

          Findings – The results suggest that only profitability is 

negatively related to the debt ratios (long term; short term and 

total debt) whereas tangibility (asset structure), size and growth 

do not appear to be significantly related to the debt ratios. 

Through the findings we can come to conclusion that Pecking 

order theory is more relevant to Sri Lankan context.  

          Practical implications – This study has laid some 

groundwork to investigate the determinants of capital structure of 

Sri Lankan companies upon which a more detailed evaluation 

could be based. Furthermore, findings should help corporate 

managers and decision makers to make optimal capital structure 

decisions. 

           Originality/value – To the authors' knowledge, this is the 

first study that investigates the determinants of capital structure 

of hotels and restaurant companies in Sri Lanka. Furthermore, 

this study somehow goes to confirm that same factors affect the 

capital structure decisions of firms in developing countries as 

identified for firms in developed economies. 

 

Index Terms- Capital structure, Trade-off theory, Pecking order 

theory, Agency theory and Hotels and Restaurant companies. 

 

I. INTRODUCTION 

ne of the most important decisions confronting a firm in 

corporate finance is the design of its capital structure. 

Capital structure describes the proportionate relationship between 

debt and equity. While debt is majorly made up of long term 

loans such as debenture, equity includes paid up share capital, 

share premium, reserves, and surplus or retained earnings. 

Therefore, a company can finance its investments by debts and/or 

equity. The pioneering work of Franco Modigliani and Metron 

Miller (1958) commonly known as the MM theory, on capital 

structure led to the development of several other theories bent on 

explaining the basic determinants of the capital structure in firms.          

Both theoretical and empirical capital structure studies have 

generated many results that attempt to explain the determinants 

of capital structure. As a result of these studies, some broad 

categories of capital structure determinants have emerged. 

Titman and Wessels (1988), and Harris and Raviv (1991), 

however, point out that the choice of suitable explanatory 

variables is potentially contentious. In other words, what might 

be applicable in one area may not necessarily define what will 

work in other areas or regions.  

          However, most of the research work has been carried out 

in developed economies and very little is known about the capital 

structure of firms in developing economies. With this little 

research, we are not sure whether conclusions from theoretical 

and empirical research carried out in developed economies are 

valid for developing countries too, or a different set of factors 

influence capital structure decisions in developing countries? We 

are not sure whether conclusions from research on capital 

structure are portable across countries in general. Rajan and 

Zingales (1995) studied the G-7 countries while Booth et al 

(2001) extended this work by including some data from 

emerging markets. The conclusions from these studies were that 

there were some common features in the capital structures of 

firms in different countries but that further research was 

necessary to identify the determinants of capital structure in 

particular institutional settings or countries. Thus this study 

intends to fill this research gap. 

          The main purpose of this study is to identify the 

determinants of capital structure of Sri Lankan Hotel and 

Restaurant companies in the light of the Static Trade off theory, 

Pecking Order theory and Agency Cost theory. 

          Further this study intends to identify whether the decision 

of the companies concerning the leverage is in conformity with 

the theoretical expectations proclaimed in previous studies. This 

study investigated the determinants of capital structure of a 

sample of Sri Lankan listed Hotel and Restaurant companies 

using descriptive statistic, correlation and regression analysis. 

Three different leverage measures based on book values have 

been used: total debt ratio, long term debt ratio and short term 

debt ratio. The empirical evidences provide that there is a 

positive association among leverage (long term debt, short term 

debt and total debt) and tangibility and growth whereas negative 

association reveals among leverage and profitability (ROA) and 

size.  Particularly in Sri Lankan context, implication of pecking 

order theory is more relevant than static trade off and agency cost 

theories. 

 

II. REVIEW OF LITERATURE 

          Following on from the pioneering work of Modigliani and 

Miller (1958) on capital structure has generated strong interest 

O 
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among financial researchers. Thus, it has fulfillment with new 

elements over the years, such as taxes, bankruptcy costs, agency 

costs and the information asymmetry. In recent years, a number 

of theories have been proposed to explain the variation in debt 

ratios across firms. The theories suggest that firms select capital 

structure depending on attributes that determine the various costs 

and benefits associated with debt and equity financing. Thus 

theories suggest that the capital structure affect company’s value. 

Among them there are three conflicting theories such as static 

trade-off, pecking order, and agency cost theories of capital 

structure, which are briefly discussed. 

 

Static Trade-off Theory 

          According to the Trade-Off theory of Myers (1977), a firm 

must define a target debt-equity ratio after considering nature and 

requirement of business and then put its efforts to attain that 

target. This theory suggests that debt financing offers more 

benefit to an organization as compared to equity financing since 

it gets tax shield on interest paid on debt while equity income is 

charged with tax. The trade-off theory says that a firm’s 

adjustment toward an optimal leverage is influenced by three 

factors namely taxes, costs of financial distress and agency costs. 

 

Pecking Order Theory 

          Donaldson (1961) was the first who introduced the idea of 

Pecking Order Theory. He observed, “Management strongly 

favored internal generation as a source of new funds even to the 

exclusion of external funds except for occasional bulges in the 

need for funds.”  

          Later on Myers. C and Majluf. N (1984) and Myers (1984) 

observed the conclusion of Donaldson and proposed Pecking 

order theory with the assumption of information asymmetry. 

Theoretically, this theory proposes that insiders (managers) have 

more information about the investment decisions and returns 

associated with these investments as compared to those outside 

the organization. Thus, investors are willing to buy stocks on 

discount in case if there is an information asymmetry between 

managers and investors. In order to overcome this problem, a 

firm defines its hierarchy in financing its assets. This hierarchy 

leads the firm prefers retained earnings over debt financing and 

debt financing over equity financing.  

 

Agency Cost Theory 

          Debt agency costs arise due to a conflict of interest 

between debt providers on one side and shareholders and 

managers on the other side (Jensen and Mackling, 1976). 

Managers have the motivation to invest funds in risky business 

for shareholders’ interest, because if the investment fails, the 

lenders are likely to bear the cost as the shareholders have 

limited liability. The use of short-term sources of debt, however, 

may mitigate the agency problems, as any attempt by 

shareholders to extract wealth from debt holders is likely to 

restrict the firms’ access to short-term debt in the immediate 

future. 

 

 

Empirical findings 

          Amidu (2007) took initiative to determine financing 

behavior of banks in Ghana, suggested that profitability, asset 

structure, size, growth and corporate tax have significant 

influence on banks’ financing pattern and findings were 

consistent with corporate finance theories such as trade-off, 

agency cost and pecking order theories.  

          Haque (1989) empirically tested the Bangladeshi firms and 

finds that capital structure do significantly vary among industries 

and it has no significant impact on firm’s profitability, dividend 

and market value.  

          Chowdhury (2004), based on Bangladeshi and Japanese 

panel data, did another study on capital structure determinants 

with agency variables and finds agency-debt, bankruptcy risk, 

growth rate, profitability and operating leverage to significantly 

affect capital structure choice. 

          Titman and Wessels, 1988; Rajan and Zingales (1995) find 

a positive relationship between tangibility and leverage, the 

empirical studies in developing countries find mixed relationship. 

           Booth et al, (2001) in ten developing countries, and Huang 

and Song (2002) in China, find that tangibility is negatively 

related to leverage. It is argued, however, that this relation 

depends on the type of debt.  

          Bevan and Danbolt (2000 and 2002) also find a positive 

relationship between tangibility and long-term debt, whereas a 

negative relationship is observed for short-term debt and 

tangibility in the UK.  

          Rajan and Zingales (1995), Wiwattanakantang (1999), 

Booth et al (2001), Pandey (2001), Al- Sakran (2001), and 

Huang and Song (2002) find a significant positive relationship 

between leverage ratios and size in developing countries. On the 

other hand, Bevan and Danbolt (2002) report that size is found to 

be negatively related to short term debt and positively related to 

long term debt. 

          Antoniou et al, (2002) argue that several studies find that 

the size of a firm is a good explanatory variable for its leverage 

ratio. Bevan and Danbolt (2002) also argue that large firms tend 

to hold more debt, because they are regarded as being ‘too big to 

fail’. 

          Cassar and Holmes (2003) and Hall et al. (2004) found a 

positive association between firm size and long-term debt ratio, 

but a negative relationship between size and short-term debt 

ratio. 

          Contradicting this, Booth et al (2001) revealed that, 

generally a positive relationship exists between growth and debt 

ratios in all countries in their sample, except for South Korea and 

Pakistan.  

          Pandey (2001) also argued that there is a positive 

relationship between growth and both long term and short term 

debt ratios in Malaysia.  

          Myers (1984) argues that there is a positive relationship 

between tangibility and financial leverage. Consistent to his 

argument, empirical evidences were also reported by Titman and 

Wessel (1988) and Rajan and Zingales (1995) in developed 

countries. 

          Smith and Watts (1992) provide empirical evidence, using 

US data that support a negative relation between leverage and 

growth opportunities and Titman and Wessels (1988) also 

estimate a negative empirical relationship between leverage and 

R&D expenses. R&D is frequently treated as a proxy for growth 

opportunities. Consistent with these predictions, Chung (1993) as 

well as Rajan and Zingales (1995) find a negative relationship 
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between growth and the level of leverage on data from developed 

countries. 

          Jensen and Meckling (1976) argue that the use of secured 

debt might reduce the agency cost of debt. Um (2001), however, 

suggests that if a firm’s level of tangible assets is low, the 

management for monitoring cost reasons may choose a high level 

of debt to mitigate equity agency costs. Therefore, a negative 

relationship between debt and tangibility is consistent with an 

equity agency cost explanation.  
Velnampy and Nimalathasan (2008) examined about 

firm size on profitability between Bank of Ceylon and 

Commercial Bank of Ceylon in Sri Lanka during ten years period 

from 1997 to 2006 and found that there is a positive relationship 

between Firm size and Profitability in Commercial Bank of 

Ceylon Ltd, but there is no relationship between firm size and 

profitability in Bank of Ceylon. Various studies identified the 

determinants of profitability (Islam and Mili, 2012, Velnampy, 

2005 & 2005, 2013, Velnampy and Pratheepkanth, 2012, and 

Niresh and Velnampy, 2012). 

          Several works show a positive relationship between firm 

size and leverage (see Barclay and Smith, 1996; Friend and 

Lang, 1988; Barton et al., 1989; MacKie-Mason, 1990; Kim et 

al., 1998; Al-Sakran, 2001, Hovakimian et al., 2004). Their 

results suggest that smaller firms are more likely to use equity 

finance, while larger firms are more likely to issue debt rather 

than. 

 

 

Table 1: Summary of the implications of capital structure theories and empirical evidences on the relationship of capital 

structure determinants with leverage. 

 

Determinants Predicted sign 

by the theories 

Sample empirical evidence 

 

Profitability _(Pecking order) 

 

 

 

 

 

 

 

 

 

 

 

 

 

+(trade-off, signaling) 

Titman and Wessels (1988), Rajan and Zingales 

(1995), Antoniou et al, (2002) and Bevan and 

Danbolt (2002), Booth et al. (2001), Pandey (2001), 

Um (2001), Wiwattanakantang (1999), Chen (2004),  

Al-Sakran (2001), Afza and Hussain (2011), 

Céspedes et al. (2010), Cheng and Shiu (2007), 

Fama and French (1998), Gill et al. (2009), Gleason, 

Mathur, and Mathur (2000), Gropp and Heider 

(2010), Hammes (1998), Hovakimian et al. (2001), 

Khrawish and Khraiwesh (2010), Sharif et al. 

(2012), Shah and Khan (2007).  

 

Aggarwal (1994), Burgman (1996), DeAngelo and 

Masulis (1980). 

 

Size _(Pecking order) 

 

+(trade-off, signaling) 

 

Mishra and Tannous (2010), Shah and Khan (2007).  

Céspedes et al. (2010), Cheng and Shiu (2007), De Jong, 

Kabir, and Nguyen (2008), Deesomsak, Paudyal, and 

Pescetto (2004),Fama and French (2002), Guney et al. 

(2011), Gropp and Heider (2010), Istaitieh and 

Rodríguez-Fernández (2006),Khrawish and Khraiwesh 

(2010), Serrasqueiro and Rogão (2009),Sharif et al. 

(2012),Wald (1999), Rajan and Zingales (1995), 

Wiwattanakantang (1999), Booth et al (2001), Pandey 

(2001), Al- Sakran (2001), and Huang and Song (2002), 

Barclay and Smith, 1996; Friend and Lang, 1988; 

Barton et al., 1989; MacKie-Mason, 1990; Kim et al., 

1998; Al-Sakran, 2001, Hovakimian et al., 2004 

Growth _(trade-off) 

 

 

 

 

 

 

+( Pecking order) 

 

 

Bevan and Danbolt (2002), Chen et al. (1997), Fama 

and French (2002), M.C.  Jensen and Meckling (1986), 

Rajan and Zingales (1995), Shah and Khan (2007), 

Myers (1977), Titman and Wessels (1988), Smith and 

Watts (1992, Chung (1993) as well as Rajan and 

Zingales (1995). 

Booth et al (2001), Pandey (2001), Céspedes et al. 

(2010), Drobetz and Fix (2003), Kashyap, Rajan, and 

Stein, (1998), Tang and Jang (2007), Yang et al. (2010),  
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Tangibility +(trade-off) 

+(Pecking order) 

Titman and Wessels, 1988; Rajan and Zingales (1995), 

Myers (1984, Titman and Wessel (1988) and Rajan and 

Zingales (1995). 

 

Source: Compiled from various studies 

 

          Sri Lanka is a developing country with one stock 

exchange, the Colombo Stock Exchange (CSE) being the one and 

only one. Nearly 287 companies are listed on CSE. Like other 

developing economies, the area of capital structure is relatively 

unexplored in Sri Lanka. Limited research work exists in this 

area. The purpose of this study is to fill this void to some extent 

by providing empirical evidence from a developing country’s 

perspective. However, this study was confined only to hotels and 

restaurant sector companies. However this sector plays an 

important role in the Sri Lankan economy after ethnic war. The 

service sector is the largest component of GDP (Gross Domestic 

Production). 

 

 

CONCEPTUALIZATION: 

 

 

 

 

 

 

 

 

Source: Author’s Constructed 

 

III. HYPOTHESES OF THE STUDY 

         The hypotheses below are operationalized as a basis for 

analysis and conclusion on the determinants of capital structure.  

H1: There is a negative relationship between leverage ratios 

and profitability.  

      H1a: There is a negative relationship between short term debt 

and profitability.  

      H1b: There is a negative relationship between long term debt 

and profitability.  

      H1c: There is a negative relationship between total debt and 

profitability.  

H2: There is a positive relationship between leverage ratios 

and tangibility.  

       H2a: There is a positive relationship between short term debt 

and tangibility.  

       H2b: There is a positive relationship between long term debt 

and tangibility.  

       H2c: There is a positive relationship between total debt and 

tangibility 

H3: There is a negative relationship between leverage ratios 

and size. 

       H3a: There is a negative relationship between short term debt 

and size.  

       H3b: There is a negative relationship between long term debt 

and size.  

       H3c: There is a negative relationship between total debt and 

size 

H4: There is a positive relationship between leverage ratios 

and growth. 

       H4a: There is a positive relationship between short term debt 

and growth.  

       H4b: There is a positive relationship between long term debt 

and growth.  

       H4c: There is a positive relationship between total debt and 

growth. 

H5: There is significance impact of profitability, tangibility, 

size and growth on short   term debt. 

H6: There is significance impact of profitability, tangibility, 

size and growth on long term debt. 

H6: There is significance impact of profitability, tangibility, 

size and growth on total debt. 

 

IV. METHODOLOGY 

DATA SOURCE: 

         The present study used secondary data for the analysis. The 

data utilized in this study is extracted from the comprehensive 

income statements and financial position of the sample trading 

companies quoted in Colombo Stock Exchange (CSE) database. 

In addition to this, scholarly articles from academic journals and 

relevant text books were also used. 

Profitability 

Tangibility 

Size 

Growth 

 

Leverage 

Long Term Debt 

Short Term Debt  

Total Debt 
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SAMPLING DESIGN: 

         Sampling design is a definite plan for obtaining a sample 

from a given population. It refers to the technique or the 

procedure the researcher would adopt on selecting items for the 

sample (Kothari, C.R., 2004). The sample of this study is 

confined to the hotels and restaurant sector consists of 15 trading 

companies listed in the Colombo Stock Exchange (CSE). 

 

V. MODE OF ANALYSIS 

         In the present study, we analyze our data by employing 

correlation; multiple regressions & descriptive statistics. For the 

study, entire analysis is done by personal computer. A well-

known statistical package like ‘Statistical Package for Social 

Sciences’ (SPSS) 16.0 Version was used in order to analyze the   

data. The following liquidity and profitability ratios are taken 

into accounts which are given below. 

 

 

Table-2: Calculations of dependent and independent variables 

 

  Independent Variables 

Profitability = Earnings Before Interest and Tax (EBIT)/ Total Assets 

Tangibility = Net Fixed Assets / Total Assets 

Size = Natural Logarithm of Sales 

Growth = Changes in Total Assets 

Dependent Variables 

Long Term  Debt Ratio = Long Term Liability / Total Assets 

Short Term Debt Ratio = Short Term Liability / Total Assets 

Total Debt Ratio = Total Liability / Total Assets 

 

         Multiple regression analysis was performed to investigate 

the impact of independent variables on capital structure which 

the model used for the study is given below. 

         Capital Structure = f (PRTY; TANG; SZE and GRH) 

         It is important to note that the Capital Structure depend 

upon Profitability (PRTY); Tangibility (TANG); Size (SZE) & 

Growth (GRH). The following three models are formulated to 

measure the impact of Liquidity and Profitability. 

 

STD = 0 + 1 PRTY +2 TANG +3 SZE+ 4 GRH+e ----------

------------------------- (1) 

LTD = 0 + 1 PRTY +2 TANG +3 SZE+ 4 GRH+e ---------

---------------------------- (2) 

TD =   0 + 1 PRTY +2 TANG +3 SZE+ 4 GRH+e ----------

-------------------------- (3) 

Where, 

0, 1, 2, 3 are the regression co-efficient 

 

LTD  Long Term Debt 

STD   Short Term Debt 

TD  Total Debt 

PRTY  Profitability 

TANG  Tangibility 

SZE  Size 

GRH  Growth 

 

VI. RESULTS & ANALYSIS 

DESCRIPTIVE STATISTICS: 

Table 3:Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Total Debt Ratio 15 3.21 351.27 51.5789 85.53076 

Long Term Debt Ratio 15 .44 204.81 27.7592 52.91393 

Short Term Debt Ratio 15 2.77 146.45 23.8198 35.93273 

Return on Assets 15 -12.39 11.58 1.6249 6.88032 

Tangibility 15 1.34 298.43 76.3809 67.95212 

Size 15 5.22 8.95 7.5927 1.16663 

Growth 15 -.86 375.56 53.5012 97.69872 

Valid N (listwise) 15     

 

         From table 3, it can be seen that companies have an average 

rate of profitability (1.62 percent) and maximum and minimum 

profitability is -12.39 and 11.58 respectively. The asset structure 

of this selected companies have average assets is 76.38% and 

maximum is 298.43% of the total assets. The size of the 

companies almost same. Because it have lower standard 

deviation. The growth rate on average is 53.50 percent and the 

range is too high [(Max-Min = 375.56-(-0.86)]. The ratio of total 

debt on average is 51.58 percent of total book value of assets. 

The ratio of long term debt on average is 27.76 and maximum is 

204.81. This implies that companies prefer long term loans rather 

than short term ones. The substantially high amount of long term 
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debt reflects the fact that the listed hotels and restaurant 

companies are mainly financed by debt capital rather than share 

capital.  

 

 

CORRELATION; REGRESSION AND RELIABILITY ANALYSIS: 

Table 4: Correlation, Regression & Reliability Values 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  *, Correlation is significant at the 0.05 level (2-tailed) 

**, Correlation is significant at the 0.01 level (2-tailed). 

         The above mentioned table indicates the relationship 

between the various independent and dependent variables used in 

the study. As it is observed in the table, the correlation values 

were found to be mixed (both positive and negative) between the 

variables. Tangibility and growth have positive association with 

all leverage ratios (short term, long term and total debt) whereas 

other two variables profitability and size have negative 

association with all dependent variables. Only the variable 

tangibility reveals significant relation (significant at 5 percent 

level of significance) with all dependent variables. 

 

VII. REGRESSION 

         Regression analysis is used to test the impact of variables 

on capital structure of the listed hotels and restaurant companies 

in CSE. As we mentioned in mode of analysis, three models were 

formulated and the results are summarized in the above Table-3. 

The specification of the four variables such as Profitability 

(PFTY); Tangibility (TANG); Size (SZE) and Growth (GRH) in 

the above model revealed the ability to determine capital 

structure (R
2 

= 0.588; 0.507 & 0.540). In this model R
2 value

 of 

above three leverage measures denote that 58.8%; 50.7% & 54% 

to the observed variability it can be explained by the differences 

in four independent variability namely PFTY; TANG; SZE and 

GRH. The remaining 31.2%; 49.3% & 46% are not explained, 

because the remaining part of the variance in capital structure is 

related to other variables which are not depicted in the model.  

         An examination of the model summary in conjunction with 

ANOVA (F–value) indicates that the model explains the most 

possible combination of predictor variables that could contribute 

to the relationship with the dependent variables. Only model 1 

indicates the significant combination of selected variables. For 

model 1- F value is 3.563 and respective P value is 0.047 which 

is statistically significant at 5 percent level of significance. In this 

case it reveals that only PFTY has a significant impact on short 

term debt at 5 percent level of significance. However, it should 

be noted here that there may be some other variables which can 

have an impact on capital structure, which need to be studied. In 

addition to the above analysis Durbin-Watson test also carried 

out to check the auto correlation among the independent 

variables. The Durbin-Watson statistic ranges in value from 0 to 

4. A value near 2 indicates non-autocorrelation Model 1, 2 and 3 

have the value is 2.604; 2.471 and 2.587 respectively. This 

indicates that there is no auto correlation. 

 

VIII. HYPOTHESES TESTING 

Table 4: Testing of Hypotheses 

 

No Hypotheses Results Tools 

H1 There is a negative 

relationship between leverage 

ratios and profitability.  

H1a: There is a negative 

relationship between short 

Accepted 

 

Accepted 

 

Accepted 

Correlation 

 

Correlation 

 

Correlation 

  

Model Dependent Independent R P – value R
2
 F-Value Durbin-

Watson 

1 STD PFTY 

TANG 

SZE 

GRH 

-0.559* 

 0.137 

-0.154 

 0.446 

 

0.030 

0.627 

0.584 

0.096 

 

 

0.588 

 

3.563 

(0.047) 

 

 

2.604 

2 

 

 

LTD 

PFTY 

TANG 

SZE 

GRH 

 

-0.683** 

 0.045 

-0.041 

 0.204 

 

0.005 

0.874 

0.885 

0.465 

 

 

0.507 

 

2.571 

(0.103) 

 

 

2.471 

3 

 

 

TD 

 

 

PFTY 

TANG 

SZE 

GRH  

-0.657** 

 0.085 

-0.039 

 0.314 

 

0.008 

0.763 

0.889 

0.265 

 

 

0.540 

 

 

2.936 

(0.076) 

 

 

2.587 
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term debt and profitability.  

H1b: There is a negative 

relationship between long term 

debt and profitability.  

H1c: There is a negative 

relationship between total debt 

and profitability.  

 

Accepted 

 

Correlation 

H2  There is a positive 

relationship between leverage 

ratios and tangibility.  

H2a: There is a positive 

relationship between short 

term debt and tangibility.  

H2b: There is a positive 

relationship between long term 

debt and tangibility.  

H2c: There is a positive 

relationship between total debt 

and tangibility. 

Accepted 

 

Accepted 

 

Accepted 

Accepted 

Correlation 

 

Correlation 

 

Correlation 

Correlation 

H3  There is a negative 

relationship between leverage 

ratios and size. 

H3a: There is a negative 

relationship between short 

term debt and size.  

H3b: There is a negative 

relationship between long term 

debt and size.  

H3c: There is a negative 

relationship between total debt 

and size 

Accepted 

 

Accepted 

 

Accepted 

Accepted 

Correlation 

 

Correlation 

 

Correlation 

Correlation 

H4  There is a positive 

relationship between leverage 

ratios and growth. 

H4a: There is a positive 

relationship between short 

term debt and growth.  

H4b: There is a positive 

relationship between long term 

debt and growth.  

H4c: There is a positive 

relationship between total debt 

and growth. 

Accepted 

 

Accepted 

 

Accepted 

 

Accepted 

Correlation 

 

Correlation 

 

Correlation 

 

Correlation 

H5 There is significance impact 

of profitability, tangibility, 

size and growth on short   

term debt. 

Accepted Regression 

H6 There is significance impact 

of profitability, tangibility, 

size and growth on long term 

debt. 

Rejected Regression 

H7 There is significance impact 

of profitability, tangibility, 

size and growth on total debt. 

Rejected Regression 

 

IX. CONCLUSION & RECOMMENDATION 

         The findings of this study contribute towards a better 

understanding of capital structure decisions in the Sri Lankan 

context. This study analyses the determinants of the capital 

structure of 15 Sri Lankan hotels and restaurant companies from 

2008 to 2012, and the extent to which the influence of these 

determinants on leverage decision. The results of regression find 

that profitability was confirmed to be a relevant determinant for 

Sri Lankan hotels and restaurant companies. More profitable 

companies would tend to have fewer debts, since they use the 

retained earnings rather than debts. Tangibility, Size and Growth 

variables were confirmed not to have material effect in capital 

structure decisions for Sri Lankan hotels and restaurant 

companies. There was a strong evidence to support the pecking 

order theory by hotels and restaurant companies based on the 

relevant determinant of profitability variable. Nevertheless, both 

static trade off and agency cost theory cannot be rejected due to 

their correct prediction of the sign of Tangibility, Size and 

Growth variable of companies. Therefore it could be concluded 

that implication of pecking order theory is more relevant in Sri 

Lankan context. 

         This paper has laid some groundwork to explore the 

determinants of capital structure of Sri Lankan hotels and 

restaurant sector listed companies, upon which a more detailed 

evaluation could be based. Further work is required to develop 

new hypotheses for the capital structure decisions of Sri Lankan 

companies and to design new variables to reflect the institutional 

influence. A larger, comprehensive, and detailed database is also 

required for a further detailed capital structure study. 

 

         The following are the major implications related to the debt 

financing behavior of the companies in Sri Lankan context.  

 The average debt ratio of Sri Lankan companies is 

around 50%.  

  Leverage decision is influenced only by the 

Profitability variable. Strangely tangibility which in 

theory should have great influence on decision 

pertaining to leverage is found to be insignificant as 

arrived at in this study.  

 Factors other than selected variables could have an 

influence on leverage decision. 

  In Sri Lankan context, implication of pecking order 

theory is more relevant than static trade off and agency 

cost theory. 

 

X. LIMITATIONS & SCOPE FOR FURTHER 

RESEARCH 

         The study suffers from certain limitations which are 

mentioned below.  

         1. As the study is purely based on listed hotels and 

restaurant companies, so the results of the study are only 

indicative and not conclusive.  

         2. Furthermore, data representing the period of 5 years were 

used for the study. 

          In addition, the findings of this study imply areas that need 

further study. The scope of this study covers the operations of 

only hotels and restaurant companies listed in Colombo Stock 
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Exchange for the period of five years. Giving enough time and 

resources it is possible to attempt to study some other listed 

companies in Sri Lanka over a long period of time and using 

different statistical methods in order to have a more 

comprehensive result. The analyses and findings this study show 

that there are other factors than the independent variables used 

for this study that affect leverage. Research could be conducted 

to identify those other factors so as determine the capital 

structure. 
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Abstract- Several theories have been documented on the 

relevance and irrelevance of dividend policy. Many authors 

continue to come up with different findings from their studies on 

the relevance of dividend policy. The main thrust of this study is 

to find out the relationship between dividend payout and firm 

profitability among listed hotels and restaurant companies in the 

Colombo Stock Exchange (CSE). Regression and correlation 

analysis were carried out to establish the relationship between 

dividend payout and firm profitability. The findings indicated 

that dividend payout was a crucial factor affecting firm 

performance (R = 0.725 & R
2 

= 0.526). Their relationship was 

also strong and positive. This therefore showed that dividend 

policy was relevant. It can be concluded, based on the findings of 

this research that dividend policy is relevant and that managers 

should pay attention and devote adequate time in designing a 

dividend policy that will enhance firm profitability and therefore 

shareholder value. 

 

Index Terms- Dividend Payout, Colombo Stock Exchange, 

Share holder value. 

I. INTRODUCTION 

he issue of dividend policy is a very important one in the 

current business environment. Dividend policy is the 

regulations and guidelines that a company uses to decide to make 

dividend payments to shareholders (Nissim & Ziv, 2001). The 

dividend policy decisions of firms are the primary element of 

corporate policy. Dividend, which is basically the benefit of 

shareholders in return for their risk and investment, is determined 

by different factors in an organization. Basically, these factors 

include financing limitations, investment chances and choices, 

firm size, pressure from shareholders and regulatory regimes. 

However, the dividend payout of firm’s is not only the source of 

cash flow to the shareholders but it also offers information 

relating to firm’s current and future performance. A considerable 

number of papers, including Bhattacharya (1979; 1980), Linter 

(1956), Linter (1962), Miller & Rock (1985) suggest that firms 

dividend payouts policies are designed to reveal the earnings 

prospects to investors. 

      Enhancing shareholders’ wealth and profit making are the 

major objectives of a firm (Pandey, 2005). Shareholder’s wealth 

is mainly influenced by growth in sales, improvement in profit 

margin, capital investment decisions and capital structure 

decisions (Azhagaiah & Priya, 2008). Firm performance in this 

case can be viewed as how well a firm enhances its shareholders’ 

wealth and the capability of a firm to generate earnings from the 

capital invested by shareholders. Dividend policy can affect the 

value of the firm and in turn, the wealth of shareholders (Baker, 

H.K., & Powell, G.E, 2001). Among the requirements that 

companies that want to be listed in the Nairobi Securities 

Exchange must fulfill, is that they should have a clear future 

dividend policy (Kenya Gazette Legal Notice No 60 May, 2002). 

This makes dividend policy worthy of serious management 

attention. 

      Dividend policy remains one of the most important financial 

policies not only from the viewpoint of the company, but also 

from that of the shareholders, the consumers, employees, 

regulatory bodies and the Government. For a company, it is a 

pivotal policy around which other financial policies rotate (Alii, 

K.L., Khan, A.Q. & Ramirez, G.G, 1993). Dividend or profit 

allocation decision is one of the four decision areas in finance. 

Dividend decisions are important because they determine what 

funds flow t investors and what funds are retained by the firm for 

investment (Ross, S.A., Westerfield, and R.W.  & Jaffe, J., 

2002). More so, they provide information to stakeholders 

concerning the company’s performance. Firm investments 

determine future earnings and future potential dividends, and 

influence the cost of capital (Foong, S.S., Zakaria, N.B. & Tan, 

H.B. (2007). Dividend policy is therefore, considered to be one 

of the most important financial decisions that corporate managers 

encounter (Baker and Powell, 1999). It has potential implications 

for share prices and hence returns to investors, the financing of 

internal growth and the equity base through retentions together 

with its gearing and leverage (Omran & Pointon, 2004). 

      Frankfurtet & McGoun (2000) concluded that the dividend 

puzzle, both as a share value-enhancing feature and as a matter of 

policy is one of the most challenging topics of modern financial 

economics. Mizuno (2007) agrees to the fact that a firm ought to 

pay dividends to shareholders if it cannot identify suitable 

investments which would bring higher returns than those 

expected by the shareholders. 

      Researchers have different views about whether dividend 

payout materially affects the long term share prices. Dhanani, 

(2005) who used a survey approach to capture managerial views 

and attitudes of corporate managers regarding dividend policy 

found that dividend policy serves to enhance corporate market 

value. However, (Farsio, F., Geary, A., & Moser, J.,  2004) 

argues that empirical studies that conclude a causal relationship 

exists between earnings and dividends are based on short periods 

of time and are therefore misleading to potential investors. 

Therefore, dividends have no explanatory power to predict future 

earnings. This research therefore tries to establish whether a 

T  
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relationship exists between dividend payout and firm 

performance. 

 

II. RESEARCH PROBLEM 

      Despite the numerous studies (Arnott & Asness 2003; Farsio 

et al 2004 and Nissim & Ziv 2001) that have been done, dividend 

policy remains an unresolved issue in corporate finance. Several 

theories have been proposed to explain the relevance of dividend 

policy and whether it affects firm value, but there has not been a 

universal agreement (Stulz, 2000; Pandey, 2003; DeAngelo, 

2006). Researchers Amidu (2007), Lie (2005), Zhou & Ruland 

(2006), Howatt et al. (2009), continue to come up with different 

findings about the relationship between dividend payout and firm 

performance. A study by Amidu (2007) revealed that dividend 

policy affects firm performance as measured by its profitability. 

The results showed a positive and significant relationship 

between return on assets, return on equity, growth in sales and 

dividend policy. Howatt., (2009) also concluded that positive 

changes in dividends are associated with positive future changes 

in earnings per share. In contrast, Lie (2005) argues that there is 

limited evidence that dividend paying firms experience 

subsequent performance improvements.  

      A number of studies (Arnott & Asness 2003; Farsio et al 

2004 and Nissim & Ziv 2001) have been done with regard to 

dividend policy and firm performance, especially in developed 

economies. Can the findings of those studies (Aivazian et al., 

2001 and Al-Haddad, et al., 2011) be replicated in developing 

countries? In Sri Lanka, few empirical studies have been done to 

establish the relationship between dividend payout and firm 

profitability. This study therefore comes in to fill the gap by 

establishing whether there is a relationship between dividend 

payout and firm profitability among listed hotels and restaurant 

companies in Sri Lanka. 

 

III. RESEARCH QUESTIONS 

      In order to gain an insight and understand the relationship, if 

any, between dividend payout and profitability in a profit-

oriented business, the following questions below are addressed in 

the course of the study. 

      1. What association exists between dividend payout and firm 

profitability among listed    companies in Sri Lanka?  

      2. What is the extent of the association between dividend 

payout and firm profitability?  

 

IV. OBJECTIVES OF THE STUDY 

      The general objective of the research was to establish the 

relationship between dividend payout and firm performance 

among listed companies in Kenya. The research was also guided 

by the following specific research objectives;  

1. To establish the association between dividend payout and firm 

profitability among listed companies in Sri Lanka.  

2. To establish the extent of the association between dividend 

payout and firm profitability.  

 

V. REVIEW OF LITERATURE 

Theoretical Framework: 

Bird-in-the-hand theory 

      The "Bird in Hand" theory of Gordon (1962) argues that 

outside shareholders prefer a higher dividend policy. They prefer 

a dividend today to a highly uncertain capital gain from a 

questionable future investment. A number of studies demonstrate 

that this mode fails if it is posited in a complete and perfect 

market with investors who behave according to notions of 

rational behavior (Miller and Modigliani, 1961; Bhattacharya, 

1979). 

 

Signaling Theory 

      According to the information content of dividends or 

signaling theory, firms, despite the distortion of investment 

decisions to capital gains, may pay dividends to signal their 

future prospects (Amidu, 2007). The intuition underlying this 

argument is based on the information asymmetry between 

managers (insiders) and outside investors, where managers have 

private information about the current and future fortunes of the 

firm that is not available to outsiders. 

 

Agency theory 

      Even if a firm does not have free cash flow, dividend 

payments can still be useful for the shareholders in order to 

control the overinvestment problem. Easterbrook (1984) argues 

that dividends reduce the over investment problem because the 

payment of dividends increases the frequency with which firms 

have to go to equity markets in order to raise additional capital. 

In the process of attracting new equity, firms subject themselves 

to the monitoring and disciplining of these markets. This lowers 

agency cost. 

 

Empirical studies: 

      The behavior of dividend policy is one most debatable issue 

in the corporate finance literature and still keeps its prominent 

place both in developed an emerging markets (Hafeez & Attiya, 

2009). Many researchers have tried to uncover issues regarding 

the dividend dynamics and determinants of dividend policy but 

we still don’t have an acceptable explanation for the observed 

dividend behavior of firms (Black, 1976; Brealey & Myers 

2005). Dividend policy has been analyzed for many decades, but 

no universally accepted explanation for companies’ observed 

dividend behavior has been established (Samuel & Edward, 

2011). It has long been a puzzle in corporate finance. 

Velnampy.T (2006) examined the financial position of 

the companies and the relationship between financial position 

and profitability with the sample of 25 public quoted companies 

in Sri Lanka by using the Altman Original Bankruptcy 

Forecasting Model. His findings suggest that, out of 25 

companies only 4 companies are in the condition of going to 

bankrupt in the near future. He also found that, earning/total 

assets ratio, market value of total equity/book value of debt ratio 

and sales/total assets in times are the most significant ratios in 

determining the financial position of the quoted companies. 

Velnampy.T(2013) in his study of corporate governance 

and firm performance” with the samples of 28 manufacturing 

companies using the data representing the periods of 2007 – 2011 
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found that determinants of corporate governance are not 

correlated to the performance measures of the organization. 

Regression model showed that corporate governance don’t affect 

companies’ ROE and ROA revealed that corporate governance 

measures are not correlated with performance measures. 

Velnampy.T and Nimalathasan, B. (2009) investigated 

the association between organizational growth and profitability 

of Commercial bank ltd in Sri Lanka over the period of 10 years 

from 1997 to 2006. They found that, sales are positively 

associated with profitability ratios except operating profit, return 

on equity and number of depositors are negatively correlated to 

the profitability ratios except operating profit and return on 

equity. Likewise, number of advances is also negatively 

correlated to the return on average shareholders’ funds. 

 Miller & Modigliani (1961) argued that under certain 

simplifying assumptions, the dividend decision does not affect 

the value of a firm and is, hence, unimportant. Yet, traditional 

wisdom with changed postulations advocates that a properly 

managed dividend policy is vital to shareholders because it can 

affect share prices and shareholder's wealth. This argument is 

based upon two assumptions that there is no tax disadvantage to 

an investor to receiving dividends, and the second is that firms 

can raise funds in capital markets for new investments without 

bearing significant issuance costs. The proponents of the second 

school feel that dividends are bad for the   average stockholder 

because of the tax disadvantage they create, which results in 

lower value. Finally, there are those in a third group who argued 

that dividends are clearly good because stockholders like them. 

Thus, despite voluminous research on dividends, corporate 

managers and financial economists still face what Black (1976) 

once described as a dividend enigma with pieces that just don't 

seem to fit. 

      Amidu (2007) found that dividend policy affects firm 

performance especially the profitability measured by the return 

on assets. The results showed a positive and significant 

relationship between return on assets, return on equity, growth in 

sales and dividend policy. This showed that when a firm has a 

policy to pay dividends, its profitability is influenced. The results 

also showed a statistically significant relationship between 

profitability and dividend payout ratio. A study by Howatt et al. 

(2009) also concluded that positive changes in dividends are 

associated with positive future changes in mean real earnings per 

share. 

      Brigham (1995) where a firm’s dividend policy is seen as a 

major determinant for a firms’ performance. Similarly, Zakaria 

and Tan (2007) also stressed the fact that investments made by 

firms’ influences the future earnings and future dividends 

potential. 

      Nissim & Ziv (2001) showed that dividend increases were 

directly related to future increases in earnings in each of the two 

years after the dividend change Likewise, Zeckhauser & Pound 

(1990) in a related study found out that there is no significant 

difference among dividend payouts with or without large block 

shareholders. 

      Kale and Noe (1990) suggest that dividend acts as a signal of 

the stability of the firm’s future cash flows. A survey of the 

extant literature reveal that the key determinants of dividend 

decisions include liquidity, after tax earnings of the firm, cash 

flow considerations, future earnings, past dividend practices, 

returns on investment, legal requirements, growth prospects, 

inflation and interest rates. Brigham (1995) submit that dividends 

provide perhaps the best and most reliable signal. According to 

him, an increase in dividend signals management’ confidence 

that future earnings will be strong enough to support new and 

higher dividend and vice versa. This view is corroborated b 

Foong, et al (2007) when they noted that there is evidence to 

support the view that investors respond to dividend changes. For 

example, Fama and Babiak (1968) found a time series relation 

been annual dividends and earnings that is consistent with the 

view that dividend paying firms increase their dividend only 

when management is relatively confident that their higher 

payments can be maintained. 

      However, Farsio et al. (2004) argue that no significant 

relationship between dividends and earnings hold in the long run 

and studies that support this relationship are based on short 

periods and therefore misleading to investors. They proposed 

three scenarios that would render the long-term relationship of 

dividends and future earnings insignificant. First, they point out 

that an increase in dividends may lead to a decline in funds that 

are to be reinvested by the firm. Firms that pay high dividends 

without considering investment needs may therefore experience 

lower future earnings (Farsio et al., 2004). There is thus a 

negative relationship between dividend payout and future 

earnings. 

 

VI. CONCEPTUALIZATION 
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Figure 1: Author Constructed 

  

 

VII. HYPOTHESES OF THE STUDY 

      The hypotheses below are operationalized as a basis for 

analysis and conclusion on the relationship between dividend 

payout and profitability.  

      H1: There is significant relationship between the dividend 

payout and net profit. 

      H2: There is significant relationship between revenue and net 

profit. 

      H3: There is significant relationship between total assets and 

net profit. 

 

      H4: There is significant impact of dividend payout, revenue 

and total assets on net profit.  

      Hypotheses 1, 2 & 3 are evaluated based on the correlation 

analysis while regression analysis the basis of evaluation of 

hypothesis 4. 

 

VIII. METHODOLOGY 

DATA SOURCE: 

      The present study used secondary data for the analysis. The 

data utilized in this study is extracted from the comprehensive 

income statements and financial position of the sample hotels 

and restaurant companies quoted in Colombo Stock Exchange 

(CSE) database. In addition to this, scholarly articles from 

academic journals and relevant textbooks were also used. 

 

SAMPLING DESIGN 

      Sampling design is a definite plan for obtaining a sample 

from a given population. It refers to the technique or the 

procedure the researcher would adopt on selecting items for the 

sample (Kothari, C.R., 2004). The sample of this study is 

confined to the trading sector consists of 16 hotels and restaurant 

companies listed in the Colombo Stock Exchange (CSE). 

 

MODE OF ANALYSIS 

      In the present study, we analyze our data by employing 

correlation; multiple regressions& descriptive statistics. For the 

study, entire analysis is done by personal computer. A well 

known statistical package like ‘Statistical Package for Social 

Sciences’ (SPSS) 16.0 Version was used in order to analyze the 

data. The following liquidity and profitability ratios are taken 

into accounts which are given below. 

 

 

Table-1: Calculations of Dependent and Independent variables. 

 

Dependent Variable 

Net Profit (NPT) = Net Profit After Tax (NPAT) / Total Revenue (TR)  X100 

Independent Variable 

Dividend Payout (DIVP) = Total Amount of Dividend Paid during the Particular Period 

Control  Variables 

Revenue (RVN) = Amount of Sales 

Total Assets (TA) = Amount of Total Assets 

 

      Multiple regression analysis was performed to investigate the 

impact of dividend payout on profitability. Which the model used 

for the study is given below. 

      Profitability = f (DIVP; RVN; and TA) 

      It is important to note that the Profitability depend upon 

Dividend Payout (DIVP); Revenue (RVN) & Total Assets (TA). 

The following model is formulated to measure the impact of 

dividend payout on Profitability. 

 

NPT= 0 + 1DIVP +2RVN +3TA+e ------------------------------

-------------- (1) 

Where, 

0, 1, 2,3 are the regression co-efficient 

 

NPT       Net Profit 

DIVP       Dividend Payout 

RVN       Revenue 

TA       Total Assets 

 

IX. RESULTS & ANALYSIS 

CORRELATION REGRESSION AND RELIABILITY 

ANALYSIS: 

 

Table 2: Correlation, Regression & Reliability Value 

  

Model Dependent Independent R P – value R
2
 F-Value Durbin-Watson  
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*, 

Correlation is significant at the 0.05 level (2-tailed) 

**, Correlation is significant at the 0.01 level (2-tailed). 

 

      The above mentioned table indicates the relationship between 

the various independent and dependent variables used in the 

study. As it is observed in the table, the correlation values were 

found to be positive between the variables. Dividend payout has 

44.1% relation (moderate positive) with net profit which is 

significant at 5 percent level of significance. As well as revenue 

and total assets have 67.1% and 74.7% relation (strong positive) 

with net profit respectively. Which are significant at 1 percent 

level of significance. 

 

X. REGRESSION 

      Regression analysis is used to test the impact of dividend 

payout on profitability of the listed hotels and restaurant 

companies in CSE. As we mentioned in mode of analysis, a 

model was formulated and the results are summarized in the 

above Table-2. 

      The specification of the three variables such as DIVP; RVN; 

and TA in the above model revealed the ability to predict 

profitability (R
2 

= 0.526). In this model R
2 value

 of above 

mentioned profitability measures denote that 52.6 % to the 

observed variability it can be explained by the differences in 

three independent variability namely dividend payout, revenue 

and total asset. The remaining 47.4 % are not explained, because 

the remaining part of the variance in profitability is related to 

other variables which are not depicted in the model.  

      An examination of the model summary in conjunction with 

ANOVA (F–value) indicates that the model explains the most 

possible combination of predictor variables that could contribute 

to the relationship with the dependent variables. Model created 

by the researcher is significant at 5% level of significance. F 

value is 4.433 and respective P value is 0.026 which is 

statistically significant at 5 percent level of significance. In this 

case it reveals that only DIVP has a significant impact on NPT at 

5 percent level of significance. However, it should be noted here 

that there may be some other variables which can have an impact 

on profitability, which need to be studied. In addition to the 

above analysis Durbin-Watson test also carried out to check the 

auto correlation among the independent variables. The Durbin-

Watson statistic ranges in value from 0 to 4. A value near 2 

indicates non-autocorrelation. Model has the value is 1.815. This 

indicates that there is no auto correlation. 

 

XI. HYPOTHESES TESTING 

Table 3: Testing of Hypotheses 

 

No Hypotheses Results Tools 

H1  There is significant 

relationship between the 

dividend payout and net 

profit. 

Accepted Correlation 

H2 There is significant 

relationship between revenue 

and net profit. 

Accepted Correlation 

H3 There is significant 

relationship between total 

assets and net profit. 

Accepted Correlation 

H4 There is significant impact of 

dividend payout, revenue and 

total assets on net profit.  

Accepted Regression 

 

 

XII. CONCLUSION 

      This study basically looked at dividend payout and 

profitability in Sri Lanka.The study came up with findings that 

are of salient importance to scholars investigating dividend issues 

in the Sri Lankan context. Based on the first hypothesis, the 

study observed that dividend payout has a significant impact on 

the profitability of listed firms in Sri Lanka. That is, an increase 

in the financial well being of a firm tends to positively affect the 

dividend payout level of firms. Findings from the second 

hypothesis assure that there is a significant positive relationship 

between revenue and the profitability of firms. Findings from the 

third hypothesis assure that there is a significant positive 

relationship between total assets and the profitability of firms. 

Also final hypothesis say that all independent variables have 

significant impact on profitability of the hotels and restaurant 

companies. 

 

XIII. LIMITATIONS &SCOPE FOR FURTHER 

RESEARCH 

      The study suffers from certain limitations which are 

mentioned below.  

      1. As the study is purely based on listed trading companies, 

so the results of the study are only indicative and not conclusive.  

      2. Furthermore, data representing the period of 5 years were 

used for the study. 

      An important limitation to this paper is the period for which 

the data is sampled. The sample horizon for this study is short 

compared to other samples in the literature. To address this 

limitation, future research can increase the sample size. Finally, it 

would be of interest if future research can investigate how 

profitability and dividend policy will be affected by changes in 

tax policy, pattern of past dividends, legal rules, financial 

 

1 

 

NPT 

DIVP  

RVN 

TA 

0.441* 

0.671** 

0.747** 

0.027 

0.004 

0.001 

 

52.6 

 

4.433 

(0.026) 

 

1.815 
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leverage, opportunities, growth stage and capital structure. Other 

factors such as ownership structure, shareholder’s expectations, 

tax position of shareholders, industry practice growth stage 

capital structure and access to capital markets can also be 

considered in designing a dividend policy though they affect 

dividend to a moderate extend. 
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Abstract- The main goal of providing is equal opportunities for 

all residents to enjoy a land of equal opportunity. Meanwhile, 

basic step in planning of area destroying regional imbalances 

assessed and analyzed in terms of development in the sectors of 

education, health, economic and other fields. There are several 

methods to evaluate and rank the areas in terms of development; 

one of these methods is the analysis of taxonomy. Using this 

method can be classified different regions of a country in terms 

of development. Present research is examined analysis - 

description and nature development - North West provinces of 

Iran with the 25 indicators used in the fields of health, education, 

housing, and economic communication indicator, the rate of 

development. The results of this study indicate that none of the 

provinces do not have an absolute advantage in terms of 

development compared to other provinces, only placed the 

lowest level of development of East Azarbaijan and West 

Azarbaijan in the highest level of development. But is in each of 

the indicators of development and deprivation differences 

between provinces high. 

 

Index Terms- development, Development Indicators, degree of 

development, the North West province, taxonomy. 

 

I. INTRODUCTION 

evelopment and underdevelopment is the topics that are 

considered from economists, sociologists and researchers in 

different years. But the main problem is to define and distinguish 

between the concepts of growth and development. But the main 

problem is to define and distinguish between the concepts of 

growth and development. The first generation of thinkers 

developing knew the mechanical framework of neoclassical 

paradigm, the goal of increasing real income and hence 

purchasing power GDP growth through increased. The second 

generation of scholars began to examine more closely the 

requirements of development. New approaches Attention to the 

issues beyond the gross productive. Concurrent with these 

developments, the purpose of development, qualitative change 

and the growth of per capita income growth were attracted 

reduce poverty, distributive justice and other issues (motavassoli 

et al, 2011: 2). 

         The term development, there are many definitions. With 

reference to various sources, the development of production, 

reduce poverty, reduce inequalities, improve the quality and 

quantity of life, poverty reduction, social justice and 

development simply means that all people are satisfied with their 

living conditions (N.; Ganj Ali M, 2010: 26) Misra Indian 

scholars and experts also provided a definition of development, 

in which the emphasis is on cultural dimensions. He is a 

phenomenon of human development achievements in different 

dimensions. The goal is to create a fruitful life that is defined by 

culture (Azkia, 2003: 8). 

         Despite the growth poles were such as Tehran, Isfahan, 

Mashhad and other heterogeneous development and 

underdevelopment in many countries and regions, including the 

provinces of West Azerbaijan, indicating strong regional 

imbalance among provinces in Iran and the lack of equal 

distribution of the fruits of development across country. 

Developments have in different countries of the world different 

hierarchies. In the process of development of a country is not the 

same among different provinces and territories. Developed 

provinces, may not have the appropriate process according to the 

spatial distribution of heterogeneous resources and the various 

factors of economic, social and environmental areas (Mollie, 

2009: 72). No doubts the make-up of planned are not possible 

economic development, social and cultural characteristics of 

different regions of the country without the knowledge of the 

capabilities and limitations. Any little attention leads to the 

spatial distribution of resources on the one hand, and to 

deficiencies and requirements in respect to the efficient 

allocation of resources, inadequate distribution facilities 

consolidation and strengthening of the differences between 

groups and regions and have not be. (in the context of regional 

development planning requirements), and combining it with 

some planning and field leads to the optimal allocation of 

resources and increased productivity, poor distribution of 

facilities consolidation and strengthening of the differences 

between groups and regions are Areas have not (Expediency 

Council - Strategic Research Centre, 2006). Therefore it is 

necessary to achieve a regional balance, regional planning.   

         Because one of the main objectives of regional planning, is 

regional balance and equity in development between different 

regions of a country. On the other hand it is of particular 

importance regional development and the development of 

integrated national and regional capacities to understand and 

optimize the use of their facilities (Rezvani, 2003: 460). But for 

planning major steps is awareness of the social and economic 

imbalance between population and resources in a territory and 

are the best way to clarify the existing imbalances, measured in 

terms of the degree of development and the relationship between 

resources and the development of different regions of the 

country. 

 

D 
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II. MATERIALS AND METHODS 

         The methodology used in this article is documentary 

approach - a library. Refer to various books and articles analysis 

was performed content related to the development and grading 

methods in terms of development, acquisition. Information and 

data required were collected for detailed study graded states with 

Population and Housing Census 2008, Statistical Yearbook of 

Iran and North West provinces in 2008. The next step was 

identified in the development of criteria for scoring states 

Indicators used in this study are the demographic characteristics, 

education, health, housing and communications. In the final step 

have been analyzed to extract the required data analysis and 

taxonomy of the North West province in terms of development.  

 

III. BACKGROUND RESEARCH 

         Taxonomy analysis was proposed in for the first time by 

"Anderson" in 1763 AD. 1968. And in 1968 was introduced as a 

means of classifying and grading the different nations developed 

by Professor "Helving" Higher School of Economics in 

UNESCO (Ziyari, 2009: 137). Several studies have been done in 

the form of articles, dissertations and research projects using this 

method. Such as studies can pointed out Talaminaye A. (1975), 

Nvbkhsh (1979), Sadr (1982), virtue (1991), Yes Master (1997), 

Mahmoud and Faiz Pur (1998) and Fereidooni (2001) (Rezvani, 

2003: 462). 

         Nejat Amini and colleagues have been investigated in a 

study of the health of the country's provinces. The results of this 

study indicate that the provinces of Tehran, central and very 

good health condition, but and not having Ardebil, Golestan, 

Qom good health. Meanwhile is bad health status of the 

provinces of Khuzestan, Sis tan and Baluchistan Kohgiluyeh 

Boyer. (Amin et al, 2007: 19). 

 

Knowledge of the study area 

 

         Region in North West provinces of Iran in this study 

included: West Azerbaijan, East Azerbaijan, Ardabil, Zanjan, 

Qazvin and Kurdistan are. 

 

 

Table (1): General characteristics of the North-West Provinces in 1385 

 

Province 

property 

West 

Azerbaijan 

East 

Azarbaijan 

Ardabil Zanjan Qazvin Kurdistan 

total population 2873459 3603456 1228155 964601 1143200 1414721 

Urban Population 1724954 2402539 715597 559340 777975 855819 

Rural population 1148505 1200820 512588 405261 365203 584337 

The share of the 

population of the 

province's population 

4 5.11 1.74 1.37 1.62 2 

Urban household 422439 635961 170971 143080 203356 209667 

Rural household 233522 275942 110844 93037 91179 128021 

Population 6 years 

and more 

 

2584052 3289703 1135134 892536 1039604 1308735 

Province Area (sq. 

km.) 

 

37437 456450 17800 21773 15549 29137 

number of village 

residents 

3031 2731 1725 969 900 1732 

Source: Statistical Yearbook of Iran, 1385. 

 

Indicators used 

         A set of dimensions of human development (countries and 

regions) is determined by the following: health and life 

expectancy, education and standard of having a decent life, 

liberty, political, and environmental dimensions, we have a 

democracy, communication social culture and Art (Al Kayer, 

2010: 15). To measure the degree of development of the North-

West Provinces of the 25 indicators in the sectors of education, 

health, economic, housing and communications have been used; 

the titles of these measures are as follows: 

 

Educational indicators 

• 6 years old and most of the student population. 

• The literacy rate of the population and more than 6 years. 

• The proportion of students in the classroom. 

• student-teacher ratio. 

• percentage of male literacy. 

• percentage of female literacy. 

 

Health indicators 
• The number of hospital beds per 10,000 people. 

• Number of pharmacies per 100,000 people. 

• The number of physicians per 10,000 people. 

• The number of doctor per 10,000 people. 

• The number of physicians per 100,000 people in the teeth. 

•% of rural population covered by sanitation. 

 

Economic Indicators 
• Employment rate in population aged 10 and more. 

• The unemployment rate for the population aged 10 and more. 

• Percentage of active population to total population. 
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• Percentage of employees in the industrial sector. 

 

Housing Indicators 
• the ratio of residential units to residential units with durable 

materials. 

• The ratio of residential units to drinking water. 

• The proportion of residential units of electricity. 

• The ratio of residential units to gas. 

• The proportion of units residential landline. 

 

Community Indicators 
• The number of urban and rural mailbox for every 100,000 

people. 

• The number of urban postal each 1000000 people. 

• Percentage of households with landline. 

• Percentage of rural population with telephone connections. 
 

IV. ANALYSIS OF DATA 

         The result of the analysis of data on 25 indicators using the 

taxonomy is shown in the following tables. In the data analysis, 

the degree and rate of development of the North-West Provinces, 

according to the education, health, economic, housing and 

communication is expressed.  

 

 

Table (2): Level and North West provinces ranked in the index case 

 

Province 

 

Education Health Communication Economic Residential 

Degree Rank Degree Rank Degree Rank Degree Rank Degree Rank 

East Azarbaijan .647 2 .724 3 .719 3 .317 1 .337 2 

West Azerbaijan .684 3 .895 6 .775 5 .926 5 .843 6 

Ardabil .733 5 .858 5 .283 1 .607 3 .499 3 

Zanjan .717 4 .507 1 .776 6 .528 2 .660 4 

Qazvin .467 1 .878 4 .464 2 .646 4 .249 1 

Kurdistan .971 6 .632 2 .738 4 - - .780 5 

Reference: author's calculations. 

 

Table 3: Comparison of the degree of development of the provinces in terms of indices 

Rank Education Health Communication Economic Residential 

1 Qazvin Zanjan Ardabil East Azarbaijan Qazvin 

2 East Azarbaijan Kurdistan Qazvin Zanjan East Azarbaijan 

3 West Azerbaijan East Azarbaijan East Azarbaijan Ardabil Ardabil 

4 Zanjan Qazvin Kurdistan Qazvin Zanjan 

5 Ardabil Ardabil West Azerbaijan West Azerbaijan Kurdistan 

6 Kurdistan West Azerbaijan Zanjan - West Azerbaijan 

Reference: author's calculations. 

 

V.  CONCLUSION 

         The results obtained indicate that the rating of the North-

West Provinces, none of the provinces in terms of development 

compared to other provinces, not absolute advantage. But East 

Azarbaijan Province in general can be more developed than in 

other provinces, West Azarbaijan be considered less developed. 

Other provinces, in some of the indicators developed and in some 

cases are even less developed. In the education sector, Qazvin 

province with the highest rate (./467) More developed than in 

other provinces, the provinces of East Azarbaijan, West 

Azarbaijan, Zanjan, Ardabil and handed the second and third 

least developed Kurdistan (./971), the lowest rank development is 

located. 

         The health indicators, the degree of development of the 

province (./507) at the highest level, the provinces of Kurdistan, 

East Azerbaijan, Ardabil, Qazvin, West Azerbaijan province, 

were next in rank to the lowest degree of development (./895) is 

the senior ranking . 

         In the field of communication, the degree of Ardabil (./283) 

of the first rank, and Qazvin, East Azerbaijan, West Azerbaijan, 

Kurdistan and Zanjan stay in second and third degree (./777) is 

the lowest rank. 

         The results showed that the economic indicators, the degree 

of development of the province (. /317) is dedicated to economic 

development in the first place, and the provinces of Zanjan, 

Ardabil, Qazvin, West Azerbaijan and placed second and third 

respectively. Said. The lowest level of development (. /926) from 

West Azerbaijan. It should be noted that, as in heterogeneous 

province with other provinces were eliminated by software 

taxonomy. 

         Current indicators used to rank states, the housing index. In 

this case, the degree of Qazvin (. /249) has informed the 

development of the first rank, and far from the last place in this 

part of the West Azarbaijan province level (. /843) is. Provinces 

of East Azerbaijan, Ardabil, Zanjan and Kurdistan are 

respectively ranked second to fifth. 
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Abstract- Usually basic dc-dc  boost converters are unable to 

provide high step up voltage gain due to the effect of power 

switches, rectifier diodes and equivalent series resistance of 

inductors and capacitors and the voltage stresses on the power 

switches are high. This paper proposes a simple transformerless 

dc-dc converters to achieve high step up voltage gain without an 

extremely high duty ratio. The structure of the proposed 

converters is very simple. This paper proposes three 

transformerless Dc-Dc converters with  switched  inductor  

technique, the duty ratio and the voltage stresses in the active 

switches of the proposed converters is compared with  basic  

boost  converter. The experimental results confirm that the 

voltage stresses in the active switches is reduced without an 

extremely high duty ratio  in the  proposed converters. Finally a 

prototype circuit is simulated to verify the performance. 

 

I. INTRODUCTION 

igh step up dc-dc converters are used in many applications, 

such as renewable energy conversion, uninterruptible  

power supplies(UPS)  and high intensity discharge lamp for 

automobile headlamps. 

         A basic boost converters can achieve high step up voltage 

gain with an extremely high duty ratio[1]-[2],but extremely high 

duty ratio results in a serious reverse recovery problem. A dc-dc 

flyback converters [3] is a very simple structure with a high step 

up voltage gain, but the active switch of this converter will suffer 

a high voltage stress due to the leakage inductance of the 

transformer. A dc–dc flyback converter is a very simple structure 

with a high step-up voltage gain and an electrical isolation, but 

the active switch of this converter will suffer a high voltage 

stress due to the leakage inductance of the transformer. Literature 

includes some research of the transformerless dc–dc converters, 

which include the cascade boost type, the quadratic boost, [4]-

[5], however these types are all complex. This paper proposes a 

transformerless dc-dc converter the high step up voltage gain can 

be achieved by switched inductor technique without an extremely 

high duty ratio and with reduced voltage stresses in the active 

switches. The boost converter is shown in fig.1. the voltage stress 

in the active switch S is equal to the output voltage and the duty 

ratio is high. The structure of this converter is very simple. 

 
Fig 1. Basic Boost Converter. 

 

         A transformerless dc-dc converters with reduced voltage 

stresses and high step up voltage gain is proposed in this paper, 

as shown in fig. 2(a,b,c). This is compared with the converter 

shown in fig.1 ,the proposed converters has the following merits.  

The voltage stresses on the active switches are less than the 

output voltage.  Under the same operating conditions, including 

input voltage, output voltage, and output power, the current stress 

on the active switch during the switch-on period is equal to the 

half of the current stress on the active switch of the converter in 

fig.1.  The three proposed dc–dc converters utilize the switched 

inductor technique, in which two inductors with same level of 

inductance are charged in parallel during the switch-on period 

and are discharged in series during the switch-off period, to 

achieve high step-up voltage gain without the extremely high 

duty ratio. The operating principles and steady-state analysis are 

discussed in the following sections. To analyze the steady state 

characteristics of the proposed converters, some conditions are 

assumed as follows: 1) All components are ideal—the ON-state 

resistance RDS(ON) of the active switches, the forward voltage 

drop of the diodes, and the ESRs of the inductors and capacitors 

are ignored—and 2) all capacitors are sufficiently large and the 

voltage across the capacitors are treated as constant. 

 

H 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      352 

ISSN 2250-3153  

www.ijsrp.org 

 
 

Fig  2 . The  proposed  dc-dc converters. (a )  Converter 1. (b 

) Converter II. (c) Converter III. 

 

II. BASIC BOOST CONVERTER 

         The fig.1 shows the circuit configuration of the basic boost 

converter. 

         The simulation  results is given as follows. 

 

 
 

 

Voltage across the switch S.,VS1 :100A/div 

 

 
 

 

Voltage and current in the diode.VD : 100A/div, ID  :7A/div. 

 

 
 

Inductor current IL : 7A/div. 
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Output voltage  V0  : 100V/div. 

 

         The simulation results confirm that the  voltage across the 

switch  is equal to the output voltage. 

 

VS = V0 

 

III. PROPOSED CONVERTER I 

         The fig. 3 shows the circuit configuration of the proposed 

converter 1 , which consists of two active switches S1 and S2, 

two inductors L1and L2, output diode and a output capacitor. 

Switches S1and S2 are controlled simultaneously by using one 

control signal.  

 

 
Fig.3 

 

         The operating principles and the steady state analysis of 

continuous conduction mode (CCM) are presented in detail as 

follows. 

         The operating modes can be divided into two modes as 

mode 1 and mode 2. 

 

         1) Mode 1-. During this time interval, switches S1 and S2 

are turned on. The equivalent circuit is shown in Fig. 4(a). 

Inductors L1 and L2 are charged in parallel from the dc source, 

and the energy stored in the output capacitor Cis released to the 

load. Thus, the voltages across L1 and L2  are given as, 

 

VL1=VL2= Vin                                (1) 

 

 
FIG: 4(a). 

 

         2)  Mode 2 - During this time interval, S1 and S2 are turned 

off. The equivalent circuit is shown in Fig. 4(b). The dc source, 

L1, and L2 are series connected to transfer the energies to C and 

the load. Thus, the voltages across L1 and L2 are derived as, 

            VL1=VL2=Vin-Vo/2              (2) 

 

 

 
Fig:4(b). 

 

         By using the volt–second balance principle on L1 and L2, 

the following equation can be obtained: 

 

 
 

By simplifying (3), the voltage gain is given by 

                 
         The simulation results of the proposed converter I is given 

as follows: 
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Voltages across the switches S1 and S2.VS1: 60V/div. VS2 

:60V/div. 

 
Voltage  across the diode. VD  : 110V/div. 

VD=V0+Vin. 

 
 

Output diode current.ID0  : 3A/div. 

 

 
 

Inductor currents.IL1  :3A/div, IL2   : 3A/div. 

 

         The simulation results confirm that the voltage stresses 

across the switches S1, S2 is greatly reduced as compared to the 

basic boost converter. 

 

 
 

IV. PROPOSED CONVERTER II. 

         The fig 5. Shows the circuit configuration of proposed 

converter II, which is the proposed converter I with one level 

voltage lift circuit. Thus the inductors L1 and L2with the same 

level of inductance are also adopted in this converter. Switches 

S1 and S2 are controlled simultaneously by one control signal. 

 

 
 

Fig: 5 

 

         The operating principles and the steady state analysis of 

continuous conduction mode(CCM) are presented in detail as 

follows. 

 

         The operating modes can be divided into two modes as 

mode 1 and mode 2. 

 

Mode 1. 

         During this interval S1 and S2 are turned on. The 

equivalent circuit is shown in fig .6(a). L1 and L2 are charged in 

parallel from the dc source and the energy stored in Co is 

released to the load. Moreover, capacitor C1 is charged from the 

dc source. Thus the voltages across L1,L2 and C1 are given as, 

 

VL1=VL2=Vc1=Vin             (4) 
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Fig :6(a). 

 

Mode 2. 

         During this interval S1 and S2 are turned off. The 

equivalent circuit is shown in fig 6(b). The dc source  L1,C1, and 

L2 are series connected to transfer the energies to Co and the 

load. Thus the voltages across L1 and L2 are derived as, 

 

      (5) 

 
Fig : 6(b) 

 

         By using volt-second balance principle on L1 and L2 , the 

following can be obtained: 

 

  (6) 

By simplifying (6), the voltage gain is given by, 

 
         The simulation results of the proposed converter II is given 

as follows: 

 

 
 

Voltages across the switches S1and S2.. VS1 : 50V/div.           

VS2 :  50v/div. 

 

 

 
 

Voltage and current in output diode. VD0 :  100V/div.             

ID0  :   2.5A/div. 

 

 
 

Inductor currents. IL1 :  2.5A/div. IL2  :   2.5A/div. 
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Output voltage. V0  :  100V/div. 

 

         The simulation results confirm that the voltage stresses  

across the switches S1 and S2 is greatly reduced as compared to 

the proposed converter I and the basic boost converter. 

 

 

V. PROPOSED CONVERTER III. 

         The fig.7 shows the circuit configuration of proposed 

converter III , which is the proposed converter I with two 

voltage-lift circuits. Thus , two inductors (L1 and L2) with the 

same level of inductance are also adapted in this converter. 

Switches S1 and S2 are controlled simultaneously by one control 

signal. 

 

 
Fig :7 

 

         The operating principles and the steady state analysis of 

continuous conduction mode(CCM) are presented in detail as 

follows. 

         The operating modes can be divided into two modes as 

mode 1 and mode 2. 

 

Mode 1. 

         During this interval, S1 and S2 are turned on . The 

equivalent circuit is shown in fig 8(a). L1and L2 are charged in 

parallel from the dc source, and the energy stored in C0 is 

released to the load. Moreover capacitors C1 and C2 are charged 

from the dc source. Thus , the voltages across L2, L2 C1 and C2 

are given as, 

 

(7) 

 
 

Fig :8(a) 

Mode 2 

         During this time interval, S1 and S2 are turned off. The 

equivalent circuit is shown in fig.8(b). The dc source , L1,C1,C2, 

and L2 are series connected to transfer the energies to Co and the 

load. Thus the voltage across L1 and L2 are derived as follows, 

 

(8) 

 
Fig :8(b). 

 

         By using the volt-second balance principle on L1 and L2, 

the following can be obtained: 

 

(9) 

 

By simplifying (9), the voltage gain is given by: 
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         The simulation results of the proposed converter III is given 

as follows: 

 

 
 

Voltages across the switches S1 and S2.VS1 :   45v/div.  VS2  :  

45v/div. 

 

 
 

Voltage and current in output diode. VD0  :  100V/div,           

IDO  :   2A/div. 

 

 
 

Inductor currents. IL1   : 2A/div. IL2   : 2A/div. 

 

 
 

Output voltage. V0  : 100V/div. 

 

 

         The simulation results confirm that the voltage stresses  

across the switches S1 and S2 is greatly reduced as compared to 

the proposed converter I and proposed converter II and the basic 

boost converter. 

 

 
 

VI. COMPARISON OF PROPOSED CONVERTERS AND 

BOOST CONVERTER. 

         The voltage stresses on the active switch and the voltage 

gains of the boost converter and the proposed converters are 

summarized in Table I. The voltage stresses on the active switch 

of the three proposed converters are less than the voltage stress 

on the active switch of the boost converter, and thus, the active 

switches with low voltage ratings and low ON-state resistance 

levels RDS(ON) can be selected.  

 

TABLE I 

COMPARISON OF VOLTAGE GAIN AND VOLTAGE 

STRESS ON ACTIVE SWITCH FOR BOOST 

CONVERTER AND THREE PROPOSED CONVERTERS. 
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VII. EXPERIMENTAL RESULTS. 

         To verify the theoretical analyses of the proposed converter 

III a 40-W prototype is built in the laboratory for use in an 

automobile headlamp application. 

         Under the conditions Vin=12V, Vo=100V, and Po=40W, the 

simulation results are shown for all the three proposed 

converters. The results shows the voltage stresses on S1 and S2 is 

reduced. It is seen that the voltage gain and the efficiency of the 

proposed converters is greatly improved and higher than the 

boost converter. 

 

VIII. CONCLUSION 

         This paper has studied three  transformerless dc–dc 

converters with high step-up voltage gain. The structures of the 

proposed converters are very simple. Since the voltage stresses 

on the active switches are low, active switches with low voltage 

ratings and low ON-state resistance levels RDS(ON) can be 

selected. The steady-state analyses of the voltage gain are 

discussed in detail. Finally, to illustrate the theoretical analysis, a 

40-W prototype circuit of the proposed converter III built in the 

laboratory. The experimental results confirm that high step-up 

voltage gain can be achieved. 

  

REFERENCES 

[1] B. Bryant and M. K. Kazimierczuk, “Voltage-loop power-stage transfer 
functions with MOSFET delay for boost PWM converter operating in 
CCM,” IEEE Trans. Ind. Electron., vol. 54, no. 1, pp. 347–353, Feb. 2007. 

[2] X. Wu, J. Zhang, X. Ye, and Z. Qian, “Analysis and derivations for a family 
ZVS converter based on a new active clamp ZVS cell,” IEEE Trans. Ind. 
Electron., vol. 55, no. 2, pp. 773–781, Feb. 2008. 

[3] N. P. Papanikolaou and E. C. Tatakis, “Active voltage clamp in flyback 
converters operating in CCM mode under wide load variation,” IEEE 
Trans. Ind. Electron., vol. 51, no. 3, pp. 632–640, Jun. 2004. 

[4] Q. Zhao and F. C. Lee, “High-efficiency, high step-up DC–DC converters,” 
IEEE Trans. Power Electron., vol. 18, no. 1, pp. 65–73, Jan. 2003. 

[5] R. J. Wai and R. Y. Duan, “High-efficiency DC/DC converter with high 
voltage gain,” Proc. Inst. Elect. Eng.—Elect. Power Appl., vol. 152, no. 4, 
pp. 793–802, Jul. 2005. 

 

AUTHORS 

First Author – S.Usha, Electrical and Electronics Department, 

Dayananda Sagar College of Engineering, Visvesvaraya 

Technological University, Dayananda Sagar College of 

Engineering, Shavige Malleswara Hills, Kumaraswamy Layout, 

Bangalore – 560078, India, Email: Usha.shamu@gmail.com 

Second Author – R.Dhanalakshmi, Electrical and Electronics 

Department, Dayananda Sagar College of Engineering, 

Visvesvaraya Technological University, Dayananda Sagar 

College of Engineering, Shavige Malleswara Hills, 

Kumaraswamy Layout, Bangalore – 560078, India, Email: 
dhanalaxmisk@gmail.com



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      359 

ISSN 2250-3153  

www.ijsrp.org 

Trends and Progress of the Aqua Feed Companies in 

India a Case of Pancharathna Companies 

Mr.Aslam Chinarong
*
, Dr.B.Yamuna Krishna

**
 

 
* Research Scholar, Dept of Management studies, Sathyabama University, Chennai-600119 

** Senior professor and Supervisor, Hindustan University, Padur, Kelambakkam, Chennai-119 

 
Abstract- Animal feed is currently evolving from a fragmented 

industry into an organized sector. They are using increasingly 

modern and sophisticated methods in an effort to incorporate 

global best practices. Both the industry's growth and potential are 

evident from the fact that India is currently among the largest 

livestock-producing countries in the world, and that to date the 

feed industry has been characterized by home mixers. The report 

aims to capture the state of the industry at present and highlight 

the key issues affecting it, while also presenting a view of the 

industry's immediate future. 

       The present case is prepared to understand the financial 

performance trends of the Indian aqua feed companies and to 

assess the reasons for financial and performance gaps in the 

companies. The companies taken for the purpose of study are 

pancharathana companies in the aqua feed industry. The notable 

challenges responsible for the financial performance of aqua feed 

companies are technology environment of the industry, entry of 

china based companies with innovative marketing strategies, 

modern sources of financing with investment consulting 

companies, advanced planning of logistics and supply chin 

operations on both vendor and customer side, and finally internal 

operational control lapses that trigger the idle time and accidents 

in aqua feed companies. The strategies evolved to arrest these 

lapses can be a good learning lesson and corrective measure from 

the industry perspective. The financial performance explained 

through ratios can highlight the financial trends and progress of 

the industry in a brief way. 

 

Index Terms- technology issues- operating control- 

pancharathana- investment consulting- supply chains. 

 

I. AQUACULTURE INDUSTRY- AN OVERVIEW 

here is a general perception that aquaculture is a high-risk 

activity involving greater risk than in other food production 

industries (Pillay, 1994). While there is no industry-wide, 

scientifically quantified and publicly available information to 

confirm this, the experience of the specialist insurance industry is 

that risks to aquaculture crops are very high. Aquaculture 

involves risk as in other sectors that work with biological 

processes, but these risks may differ in that its products are often 

raised outside the aqua culturists’ direct observation. Due to the 

rapidly changing production processes in aquaculture worldwide 

(e.g. underwater cages searching, intensification, aquaponics, 

recirculation systems), which sometimes increase susceptibility 

to disease outbreaks and which generally ask for large 

investments from the aqua culturists, over the last decades the 

demand for insurance to share and cover the risks involved has 

increased significantly within the aquaculture sector. However, 

there is considerable ignorance in the industry about the 

availability of aquaculture insurance, the process of obtaining 

insurance cover, especially for aquaculture stock mortality, and 

the constraints on insurers providing it. 

 

1.3: Evolution of Aquaculture Industry: 

          Aquaculture is the farming of freshwater and saltwater 

organisms such as finfish, mollusks, crustaceans and aquatic 

plants Also known as aqua farming, aquaculture involves 

cultivating aquatic populations under controlled conditions, and 

can be contrasted with commercial fishing, which is the 

harvesting of wild fish. Commercial aquaculture supplies one 

half of the fish and shellfish that is directly consumed by humans 

          Mariculture refers to aquaculture practiced in marine 

environments. Particular kinds of aquaculture include algaculture 

(the production of kelp/seaweed and other algae), fish farming, 

shrimp farming, oyster farming, the growing of cultured pearls 

and the growing and selling of ornamental fish. Particular 

methods include aquaponics, which integrates fish farming and 

plant farming. 

 

1.4 : Demand and supply of marine resources for aqua feeds 

          It is envisaged that world annual fishmeal production will 

remain static at 6.5 million mt over the next decade. World 

annual fish oil production will remain around 1.24 million mt 

during next decade, although this is expected to fluctuate due to 

El Niño. To keep pace with global aquaculture production, a 

marked increase in use and production of formulated feed is 

foreseen for the next 25 years (Tables 12 and 13, Fig. 2) (Barlow, 

2000). High quality fishmeal and fish oil are the major dietary 

ingredients for the production of formulated feed. It is, therefore, 

predicted that the requirement for these will increase from 2,115 

to 3,262 million mt for fishmeal and from 0,708 to 1,308 million 

tonnes for fish oil between 2000 and 2025, to support today’s 

intensive aquaculture industry (Table 14, Figs. 3 and 4) (Barlow, 

2000).  While the demand for fishmeal for the aquaculture 

industry will increase, it is projected that there will be a drastic 

reduction in the use of fishmeal for the poultry industry (Barlow, 

2000) (Fig. 4) and, as a result, aquaculture will have sufficient 

fishmeal to 2020 and beyond. It is also predicted that sufficient 

fish oil will be available to year 2010, although fluctuations 

caused during El Niño may create temporary shortages. 

However, beyond this period, there will be a shortfall of marine 

oil for aquaculture feed. 

 

1.5:  Aqua Feed industry: Growth trends: During 2001-2010 

T  
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          Asian production of carnivorous fish is expected to grow 

by over 40 % above 1990 levels to 736,000 t by 2000, while 

production of the three major non-carnivorous species which are 

partially fed by commercial feeds is forecast to increase to 2.26 

million t in 2000, 41 % over 1990. The Asian aqua feed market 

in 2000 is expected to include 817,000 t of feeds for carnivorous 

fish and 886,000 t for non-carnivorous finfish. This represents 

increases of 73 % and 60 % respectively over 1990. In the year 

2000 the principal markets for carnivorous finfish feeds in Asia 

will still be Japan (51 %), and Taiwan (18 %). However, while 

expansion in these countries will be significant, the market for 

carnivorous finfish feed by 2000 will grow faster still, and is 

expected to more than double over 1990, in China, the Indian 

sub-continent and ASEAN. Eel feed as a proportion of the total 

feeds for carnivorous finfish is expected to decrease from 37 % 

in 1990 to 25 % in 2000, the demand being expected to increase 

by only 28,000 t in the decade. Demand for salmonid feeds will 

be almost static, increases in aquaculture production being 

compensated by improvements in food conversion ratio (FCR). 

Conversely, the market for commercial feeds in Asia is expected 

to treble by 2000 for yellowtails, to about 145,000 t, to increase 

by a factor of 2.5 to 152,000 t for catfishes and to double for sea 

breams and other carnivorous fishes. 

 

1.6: Review of literature: 

          Errol R. Iselin, Lokman Mia, John Sands (2010) ,in their 

research paper titled “Multi-perspective performance reporting 

and organizational performance: the impact of information, data 

and redundant cue load, Multi-perspective performance reporting 

systems (MPRS), such as the balanced scorecard (BSC), have 

become popular. The BSC reports performance about four 

perspectives (learning and growth, internal business processes, 

customer and financials). Although these systems are important, 

research in these areas has only just scratched the surface, hence 

the motivation for this study. A possible problem with multi-

perspective systems is that they may cause 

information/data/redundant cue (I/D/C) overload and thus 

detrimentally affect the performance.  Giuseppe Ianniello (2009) 

in her research work “The use of graphs in annual reports of 

major Italian companies shows the potential benefits and risks, in 

terms of communication, involved in the use of graphs in 

corporate annual reports. An empirical analysis is conducted on 

the year 2005 annual reports of 52 Italian listed companies with 

higher capitalization.  Amirhossein Taebi Noghondari, Soon Yau 

Foong( 2009) in their study entitled” Audit expectation gap and 

loan decision performance of bank officers in Iran, examines the 

effect of accounting knowledge and experiences of Iranian bank 

officers on the audit expectation gap, and investigates whether 

the gap mediates (or explains) the individual factor-loan decision 

performance relationship.  

 

1.7 Nature and scope of the study 

          The present study is descriptive and analytical in nature. 

The aqua feed industry growth and development is closely 

associated with the growth and development of the aqua culture. 

In addition, agro based ingredients used in the feed 

manufacturing implies the fact that, the feed industry is depends 

on the agriculture production of cereals, dalls, maize, paddy, 

ground nut, etc. Hence, first part of the report deals with the 

understanding the feed industry, growth patterns, and factors 

influencing success of growth, pitfalls, and barriers for growth 

through review of literature can be descriptive in nature. The 

second part of the study is dealing with the financial variables 

trends and progress and there by here study of four selected aqua 

feed industries requires a compare and write a common pattern 

followed, either in revenues or costs or profit trends is analytical 

in nature. Some occasions, the researcher may also analyze the 

trends by considering the macro economic variables prevailing in 

an economy. The study should give a comprehensive 

understanding on the trends and progress of the aqua feed 

industry in India. 

 

1.7: Trends and progress of Key Financial Variables 

 

 

Table 1: Showing the Sales Trends of The Selected Aqua Feed Manufacturing Companies for the period 2004-2011 

Rs.in Crores 

Name of the Company 2004 2005 2006 2007 2008 2009 2010 2011 Average 

CP Aqua culture Ltd 324 346 327 244 269 273 377 408 321.00 

Avanthi Feed Ltd 240 156 152 119 98 69 92 199.62 140.70 

Water Base Ltd 88 98 68 59 39 34 28 46.18 57.52 

Charoen Pokphand Ltd 0 0 68 214 267 216 333.9 487 198.24 

Grobest Feed Corp Ltd 58.10 47.65 41.78 34.23 28.34 18.33 32.05 73.79 41.78 

Source: Secondary data/Annual Reports from 2004-2011. 

 

          It is noted from the table 1, that, the sales growth trend of 

CP aquaculture is showing a fluctuating trend during 2004 to 

2006 and there on it is showing a constant growth and reached 

Rs.408 Crores by the end of 2010-2011. The turnover of Avanthi 

Feeds Ltd is observed a declining trend from 2004 to 2009 and 

started increasing in a drastic manner. The growth trend of Water 

Base Ltd is showing a declining trend through out the study 

period except the last year with marginal growth in sales. Chroen 

Pokphand shows a mixed and substantial growth trend of 

turnover during the study period. The growth trends observed 

during the last two financial years is quite high and appreciable.  

The overall growth trends of the sample companies are 

fluctuating in nature. Market conditions and the slump happened 

in the aquaculture farming in the country could be the reasons for 

the mixed trend of sales growth rates of the aqua feed industries 

in the country. Market openness and export opportunities can 

help to come out of the situation and to establish a regular supply 

contracts for sustainable growth. To hedge the market risks of 

currency exchange variations and to avoid input cost of materials 

commodities and other future options can be used. Grobest is a 

mid segment company in the aqua feed industry and trying to 

prove its potential in the mist of aqua feed industries with 

stabilized market strategy. The growth trends observed is similar 
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to other sample companies. High fluctuations are observed with 

high growth rates in charoen pokphond and highest sales in terms 

of value are observed in CP Aqua feeds limited. The remaining 

companies in the sample are observed a moderate growth and 

fluctuating trend in its sales. One significant observation is 

during the financial years 2007-08 and 2008-09, sales growth is 

declined due to global market decline and recession. It can be 

considered as systematic risk to the company. Having undergone 

all such business cycles, it is observed that, the companies are 

striving for growth and development with cost strategy and the 

product line strategy. It indicates the returns rate and its 

attraction. 

 

 

Chart 1: Showing the Sales Trends of  The Selected Aqua Feed Manufacturing Companies for the period 2004-2011 

 

TURNOVER TRENDS OF SAMPLE COMPANIES 

0

100

200

300

400

500

600

2004 2005 2006 2007 2008 2009 2010 2011

YEAR

T
U

R
N

O
V

E
R

 R
s.

in
 

C
ro

re
s

CP AQUA AVANTHI

WATER BASE CHAROEN POKPHAND

GROBEST

 
 

          Control on the market, on the operations and exchange 

price fluctuations are important to have a sustainable growth. In 

addition, customer relationship management and supply chain 

management effectiveness can be improved through induction of 

technology at all levels of management and functional 

operations. Inventory control and operations control can help in 

minimizing the hidden costs at operation levels. Simultaneously 

all these measures can help to come out of the situation and to 

have a sustainable growth in long run. It is also observed that, the 

success of the aqua feed industries depends on the operating 

efficiency through effective control over the operations, 

combination of domestic and foreign market sales and hedging 

techniques application on the currency and market risks can be 

the better solutions to the aqua feed manufacturing companies in 

the sample area. 

 

 

Table 2: the Net Profit/Loss(PAT) Trends of the Selected Aqua Feed Manufacturing Companies for the period 2004-2011 

Rs.in Crores 

Name of the 

Company 

2004 2005 2006 2007 2008 2009 2010 2011 Average 

CP Aqua culture Ltd 42.73 26.35 21.18 8.32 -4.07 8.07 9.82 32.45 18.11 

Avanthi Feed Ltd 10.81 9.40 7.84 1.67 0.88 -7.03 -1.20 3.42 3.22 

Water Base Ltd 1.68 1.02 -7.01 -2.00 -4.31 1.05 -3.61 0.69 -1.56 

Charoen Pokphand 

Ltd 

00 00 

8.55 32.55 29.97 17.02 

24.57 55.47 

21.02 

Grobest Feed Corp 

Ltd 

4.89 2.66 1.83 1.41 1.34 -5.24 2.06 7.85 

2.10 

Source: Secondary data/Annual Reports from 2004-2011. 
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Chart 2:  Net Profit/Loss(PAT) Trends of the Selected Aqua 

Feed Manufacturing Companies for the period 2004-2011 
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          It is observed from the table 2 that, CP Aquaculture is 

recorded a net profit of 42.7 crores during the financial year 

2003-04 and it was gradually reduced and becomes negative 

during the financial year 2007-08 with  a recorded loss of Rs. 4 

crores. The second innings of the company started very next year 

on and spinning profits and recorded a net profit of Rs.32.4 

crores at the end of financial year 2010-2011. It shows a 

fluctuating trend of profits. Avanthi Feed Ltd shows the same 

trend of CP Aqua culture and recorded fluctuating net profit 

trend during the study period. Water Base Ltd observes a high 

non operating expenses and net loss and nominal profits at very 

frequent intervals during the study period. Charoen Pokphand 

recorded normal positive and nominal negative growth rates of 

net profit trends during the study period. The overall observation 

is that, the profits are taken over by non operating expenses in 

sample companies. 

          It is also observed from the accounting notes that, non 

operating expenses of the sample companies are considerably 

high when comparing to other sectors. High value of assets and 

frequent revaluation of accounts and depreciation charges on the 

same is hidden non fund expenditure hits the size of net profits. 

Fortunately the aqua feed companies’ shares are not blue eye 

category in the capital markets.  Control on non operating 

expenses and improving the alternative sources of revenue are 

the alternative strategies to sustain in the market. It is also 

observed that, the sample companies are not in debt trap and 

higher tax slabs. Hence, there is every opportunity to enhance the 

customer loyalty and to bring in the new capital by way of new 

issue and go for expansion plans. It is not that simple but it is 

possible with a differentiated business strategy with committed 

team of employees and management. These steps can really bring 

in lot of change in the financial performance of a company in the 

long run. 

 

 

 

Table 3:Inventory Turnover Ratio Trends of the Selected Aqua Feed Manufacturing Companies for the period 2004-2011 

Ratio in times 

Name of the 

Company 
2004 2005 2006 2007 2008 2009 2010 2011 

CP Aquaculture Ltd 6.68 4.10 5.50 3.42 3.17 5.15 3.07 4.23 

Avanti Feed Ltd 9.51 4.15 7.23 3.31 3.67 3.40 3.35 5.05 

Water base Ltd 2.28 2.26 1.65 1.50 0.96 0.82 0.62 2.28 

Charoen Pokphand 

Ltd 

00 00 

2.01 3.91 3.14 3.41 3.36 

4.46 

Grow best Feeds Ltd 3.16 2.65 1.82 1.36 1.58 2.27 3.32 4.41 

Source: Secondary data/Annual Reports from 2004-2011. 

 

Chart 3: Inventory Turnover Ratio Trends of the Selected 

Aqua Feed Manufacturing Companies for the period 2004-

2011 
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          It is noted from the table: 3, that the inventory turnover 

ratio of the sample industries in the study is good and 

appreciable. CP Aquaculture had higher levels of inventory 

turnover ratio during the period of study. It indicates its operating 

efficiency in terms of marketing the products. Avanthi feed Ltd 

also observed the same growth trend and inventory turnover 

trend during the period of study. Water base Ltd observed a 

mixed inventory turnover trend during the study period. Finally 

Charoen Pokphand observed a sustainable growth trend of 

inventory turnover ratio during the entire period of study. 

          High levels of turnover ratios indicates that, the marketing 

potential of the sample companies during the study period. The 

reasons for higher turnover ratios may be huge volumes of trade 

from the tank aqua culturists and professional large scale 

organizations involving in aquaculture business. During the study 

period the auqa culture industry has seen peak trends of 

production, exports and domestic market consumption. Now it is 

in the declining trend due to heavy costs of culture and aqua food 

costs. Quality of aqua feed remains in the market as a potential 
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seller due to lack of quality suppliers in the market. Feed quality 

is essential for better count weight of the aqua foods. Market 

potential can be captured only with quality of feeds supply and 

there by it is possible to have higher market share among the 

industry. Inventory turnover indicates the operating efficiency of 

the business in manufacturing and trading concerns. Operating 

efficiency of the Grobest feeds Limited is observed a normal 

trend of operating efficiency in the form of inventory turnover 

ratio. It is quite possible to have a fluctuating operating 

efficiency of these firms due to inherent characteristics 

associated with the nature of business. The business has close 

association with the climate conditions, farming patterns of the 

farmers and government restrictions on the aqua exports and the 

market prices of sea foods prevailing in the market. 

 

 

Table 4: Debtors Turnover Ratio Trends of the Selected Aqua Feed Manufacturing Companies for the period 2004-2011 

Ratio 

Name of the 

Company 
2004 2005 2006 2007 2008 2009 2010 2011 

CP Aquaculture Ltd 26.78 28.62 29.36 19.78 32.15 32.67 45.21 41.63 

Avanti Feed Ltd 21.46 8.90 8.24 7.69 7.24 4.49 10.25 8.67 

Water base Ltd 3.16 3.35 2.07 1.38 1.06 0.88 0.91 3.16 

Charoen Pokphand 

Ltd 

00 00 

9.19 45.43 183.53 135.04 -13.91 

287.1 

Grow best Feeds Ltd 18.78 15.37 13.48 10.50 6.75 3.67 6.00 12.10 

Source: Secondary data/Annual Reports from 2004-2011. 

 

Chart 4.2.7: Showing the Debtors Turnover Ratio Trends 

of the Selected Aqua Feed Manufacturing Companies for the period 2004-2011 
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          It is observed from the table 4., that, CP aquaculture 

observed higher levels of debtors turn over ratio with the rage of 

19.8 times to 41.3 times during the study period. Avanthi feeds 

Ltd recorded a debtor’s turnover ratio of 4.5 times to 21.5 times 

as lowest and highest during the study period. Debtors’ turnover 

ratio of water base limited is observed with the range of 0.9 times 

to 3.5 times during the study period. Debtors’ turnover ratio of 

Charoen Pokphand has observed high peaks and deep low with 

the range of 9.2 times to 287.1 times. This indicates the market 

behaviour of aqua feed industry in terms of credit. More the 

credit sales more will be the risk. Aqua feed companies highly 

involve in credit risk management and hedging techniques in the 

international market transactions. Debtors turn over indicates the 

level of credit period allowed by the firm to its clients. It is 

observed that Grobest feeds Limited recorded a normal debtor’s 

period during the period of study. The firm is working in 

accordance with the industry standards and customizing the 

client requirements in terms of credit. This allows the company 

to perform better during the study period. 
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Table 5: Current Ratio Trends of the Selected Aqua Feed Manufacturing Companies for the period 2004-2011 

Values. in times 

Name of the 

Company 
2004 2005 2006 2007 2008 2009 2010 2011 

CP Aquaculture Ltd 6.59 4.57 4.97 4.72 5.41 5.41 4.07 5.57 

Avanti Feed Ltd 2.41 3.45 5.57 5.94 6.82 5.02 3.66 3.55 

Water base Ltd 2.27 1.98 2.02 1.79 1.77 2.20 1.84 2.27 

Charoen Pokphand 

Ltd 

00 00 

0.50 0.83 0.78 0.71 0.81 

3.72 

Grow best Feeds Ltd 1.33 1.45 1.40 2.25 4.02 3.22 3.36 2.96 

Source: Secondary data/Annual Reports from 2004-2011 

 

Chart 5: Current Ratio Trends of the Selected Aqua Feed Manufacturing Companies for the period 2004-2011 
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          The current ratio and short term solvency trends of the 

sample aqua feed companies is presented in the above table 5, 

shows that, CP aquaculture and Avanthi feed Ltd is having high 

level of liquidity than the standard ratio. Water base Ltd had a 

marginal less current ratio from 2005 to 2009 and reached 

standard ratio. Charoen Pokphand have recorded a poor short 

term solvency of less than 1 during the period 2006 to 2009. 

Later it was drastically improved and stood at above 3 for the last 

two years of study. It indicates that, the funds flow is good in the 

industry. The inventory blocks and receivables needs to be taken 

care in order to avoid inventory losses and bad debts. A good 

funds manager, inventory keeper and factor arrangement can 

help in maintaining the optimum current ratio at all point of time 

and to have short term solvency, liquidity and market credibility 

of the companies. This can pave a long way to establish a good 

client and supplier relationship across the business channels. The 

human relations with financial transparency and correctness are 

the fundamentals of business ethics. Business is commercial and 

its objective is to follow entity and drive as going concern. 

Hence, liquidity management of these sample companies is good. 

The current ratio of Grobest feeds limited is quite appreciable 

during the study period. The current ratio observed during the 

period for the company is on par with the standards of the 

manufacturing industry. 

 

1.8: Major Findings and Observations 

1. Sales growth trend of CP aquaculture is showing a 

fluctuating trend during 2004 to 2006 and there on it is 

showing a constant growth and reached Rs.408 Crores by 

the end of 2010-2011. The turnover of Avanthi Feeds Ltd is 

observed a declining trend from 2004 to 2009 and started 

increasing in a drastic manner. The growth trend of Water 

Base Ltd is showing a declining trend through out the study 

period except the last year with marginal growth in sales. 

Chroen Pokphand shows a mixed and substantial growth 

trend of turnover during the study period. The growth trends 

observed during the last two financial years is quite high 

and appreciable. 

2. CP Aquaculture is recorded a net profit of 42.7 crores 

during the financial year 2003-04 and it was gradually 

reduced and becomes negative during the financial year 

2007-08 with  a recorded loss of Rs. 4 crores. The second 

innings of the company started very next year on and 

spinning profits and recorded a net profit of Rs.32.4 crores 

at the end of financial year 2010-2011. It shows a 

fluctuating trend of profits. Avanthi Feed Ltd shows the 

same trend of CP Aqua culture and recorded fluctuating net 

profit trend during the study period. Water Base Ltd 

observes a high non operating expenses and net loss and 

nominal profits at very frequent intervals during the study 

period. Charoen Pokphand recorded normal positive and 

nominal negative growth rates of net profit trends during 

the study period. The overall observation is that, the profits 

are taken over by non operating expenses in sample 

companies. 

3. Inventory turnover ratio of the sample industries in the 

study is good and appreciable. CP Aquaculture had higher 

levels of inventory turnover ratio during the period of study. 

It indicates its operating efficiency in terms of marketing 

the products. Avanthi feed Ltd also observed the same 
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growth trend and inventory turnover trend during the period 

of study. Water base Ltd observed a mixed inventory 

turnover trend during the study period. Finally Charoen 

Pokphand observed a sustainable growth trend of inventory 

turnover ratio during the entire period of study. 

4. The current ratio and short term solvency trends of the 

sample aqua feed companies is presented in the analysis, 

shows that, CP aquaculture and Avanthi feed Ltd is having 

high level of liquidity than the standard ratio. Water base 

Ltd had a marginal less current ratio from 2005 to 2009 and 

reached standard ratio. Charoen Pokphand have recorded a 

poor short term solvency of less than 1 during the period 

2006 to 2009. Later it was drastically improved and stood at 

above 3 for the last two years of study. It indicates that, the 

funds flow is good in the industry. 

 

1.9: Suggestions and Recommendations 

1. Profitability of the firms depends on the sales growth 

rate, costs reduction, and control over the operations of 

the business. Each business requires a special strategy to 

succeed. In aqua feed business international linkages 

and domestic supplier and customer relationship 

management is need of the hour. If a company succeeds 

in this aspect, it is easy to co-ordinate and delivers the 

goods in time. It helps in improving the sales and there 

by profits with in the organization. 

2. The operating efficiency of any firm depends on the 

processes and systems followed in the company. Aqua 

feed is a special product manufactured for varied 

species of aqua. Product knowledge and understanding 

on the customer requirements needs to be known to the 

sales teams and they should be in a position to co-

ordinate with the customers from time to time and 

remind the future needs. IT helps in improving the rapo 

with the customer and there by turnover. Sale team 

training and development is essential to improve the 

operating efficiency of the company. 

 

1.10 Conclusion 

          Over the last decade, the world has witnessed spectacular 

growth in the aquaculture industries of many developing 

countries. As a result, aquaculture has been contributing 

significantly to food security and poverty alleviation. It is 

anticipated that global aquaculture production will continue to 

increase and further contribute to these needs. Nutrition and 

feeding play a central role in sustainable aquaculture and, 

therefore, fertilizers and feed resources continue to dominate 

aquaculture needs. Much of the increased aquaculture production 

in developing countries of Asia and Africa will likely be 

achieved through expansion of semi-intensive, small-scale pond 

culture, thus feed and fertilizer resource availability, as well as 

cost, could be the major bottlenecks for such development. 
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Abstract- Cities are constantly changing for centuries due to 

many reasons. In some cities in recent decades, changes can be 

observed due to the information technology industries. The 

Information Technology (IT) has entered into all spheres of 

society necessitating structural changes comparable to that of the 

19
th

 century’s industrial revolution. These have provoked large 

scale economic changes. Progress concomitantly is truly 

amazing, continuous and unprecedented. The purpose of this 

paper is to highlight the positive and negative changes in spatial, 

economic and social aspects due to the rapid growth of IT 

industry in Bangalore. The city has been considered for the study 

as it is almost a pace setter in the world regarding IT and IT 

enabled services known as the silicon valley of India and 

regarded as high tech city and India’s IT capital. Since the 

changes embrace every aspect of life both qualitatively and 

quantitatively, interrelationships of impacts and quantifications 

and prioritizations are manifest. 

 

Index Terms- Information Technology, Metropolitan cities, 

economic activity, cities in transition, high tech city, satellite 

townships. 

 

I. INTRODUCTION 

ndia is changing rapidly as its cities are changing in various 

ways at an unprecedented pace. Cities are subject to 

urbanization, changes in economic activity and technological 

advancement. Various diversifications of economic activities in 

cities have led to rapid demographic changes in and around cities 

with increased migration. These demographic changes have as 

led to changing the physical characteristics of cities witnessed in 

ever increasing size of the city along with rapid change in the 

land uses, and changes in the city’s built form.   

         The major economic activity that has brought changes in 

the metropolitan cities is substantially the IT sector which is 

gradually changing the Indian metropolitan landscape. They have 

been contributing to the national economy substantially and have 

made the cities globally recognized. The contribution of IT sector 

to the economy can be classified into two namely contribution 

from IT industry growth and contribution from IT diffusion 

(Biradar, 2009). The former is related to the contribution directly 

from IT industries and the later is the contribution by using IT in 

other sectors of the economy. At present the major contribution 

can be observed mainly from the growth of IT industry though to 

a certain extent IT has creeped into other sectors of the economy. 

IT is witnessing higher turnover over shorter periods of time 

along with providing employment opportunities to many and has 

transformed conventional employment trends. The influence of 

IT is so widespread that the various politically, culturally, 

linguistically distinct regions of the country have been preparing 

to adopt and some have already adopted in different sectors of 

work and also for smooth and expeditious governance. They 

have areas designated for IT activities as seen in Whitefield 

Technological Park at Bangalore, Millennium Business Park at 

Mumbai, Tidal Park at Chennai and High-Tech City at 

Hyderabad because of which these cities (sub-cities) are 

commonly referred to as “Cyber City”, “Smart City” or “High 

Tech City”. 

         Cities like Hyderabad, Bangalore, Chennai and Pune are 

changing at a faster pace. This is reflected by manifest changes in 

spatial, social and economic spheres. These cities have accepted 

this new technology in improving their economy. The economic 

activity of this genre has pushed the growth of cities and is 

competing on a world scale. Bangalore also has changed 

significantly. 

 

II. BACKGROUND OF THE STUDY AREA 

         Bangalore is the fifth largest city in India and is an 

internationally known IT centre making it gets the sobriquet the 

Silicon Valley of India. The city is also the political, 

administrative, educational, cultural, commercial and industrial 

capital of the State of Karnataka. It is located at the Centre of the 

South Indian Peninsula, equidistant from both the eastern and the 

western coasts with an elevation of about 931 MSL (latitude 12º 

58’ North and longitude 73º 36’ East) and is known for its 

salubrious climate. The city has spread over an area of 531 sq. 

kms in 1991; and has increased to 741 sq. kms in 2007 under 

Bruhat Bangalore Mahanagara Palike (Greater Bangalore 

Corporation) with a population of 8.4 million 

(http://www.deccanherald.com/content/200317/karnatakas-tier-

ii-cities-miss.html). Topographically, the city has slopes towards 

east and west with a smooth ridge running north to south. 

         The city has a long history of supporting science and 

technology with a huge array of higher educational institutes, 

premier research establishments like the Indian Institute of 

Science, Raman Research Institute, Indian Institute of 

Management and so on. It is currently the forefront state in India 

for IT and its vast pool of IT professionals. In recent decades it 

has been considered as a national focal centre of software 

development. It has made the city nationally and internationally 

famous. Despite competition from other cities, Bangalore 

I 

http://www.deccanherald.com/content/200317/karnatakas-tier-ii-cities-miss.html
http://www.deccanherald.com/content/200317/karnatakas-tier-ii-cities-miss.html
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remains the number one IT destination. Bangalore is often 

compared to the original Silicon Valley based in Santa Clara 

Valley in California, a major hub for IT companies in the United 

States.  

         In 1990 Bangalore emerged as the IT hub with a worldwide 

reputation; the concentration of electronics and aeronautical 

industries in the public and private sector and specialized state-

run research centers within the city. Later Electronic City in the 

southern part and Whitefield in the northern part were earmarked 

for IT industries (see Fig. 1).  

 

Fig. 1 Existing Location of Whitefield and Electronic City with IT Corridor 

 
Source: Department of Information Technology, Biotechnology and Science & Technology, Government of Karnataka, Bangalore 

 

 

III. BANGALORE CITY IS IN TRANSITION 

         Bangalore is the fastest growing city in Asia. According to 

the ‘Quality of living survey-Worldwide ranking, 2011’ by the 

global Human Resources consultancy major mercer,  Bangalore 

has emerged as the best to live in India with a worldwide rank it 

has the 141
st
 position in a list of 221 cities (Ninan, Abhilash 

Chalakuzhy, 2011). Several factors like historical, geographical, 

economic, cultural, and political, have contributed to its 

emergence. IT has been playing a major role leading to several 

changes. These influences are changing the cities both negatively 

and positively. The changes due to IT can be broadly classified 

as spatial, economic and social. 

         3.1 Spatial Changes: Massive developments are apace in 

residential layouts in the south-eastern and now due to improved 

connectivity developments are coming up in other areas also. 

Some years ago areas like Koramangala, Hosur Road, 

Bannerghatta Road, Sarjapur Road, Outer Ring Road, Hosur 

Sarjapur Road Layout, Jaya Prakashnarayan Nagar, 

Banashankari, Basavanagudi, Kanakapuran Road and 

neighboring areas were considered isolated for away areas with 

large expanses of land lying unutilized. But today they are posh, 

upscale neighborhoods with towering residential complexes 

along with large scale shopping enclaves. Even in and around the 

Electronic City residential development is fast. People working 
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in the Electronic City prefer to stay close to the work place and 

are investing for their second homes. The work home 

relationship and walk to work concept has created demand for 

residential units in these areas (Plate 3.1.1). The IT sector has 

significantly changed the urban form. 

 

Plate 3.1.1 Apartments in Electronic City 

 

             
 

         The huge demand for residential property and the 

consequent high land value have led to the rise of apartment 

houses. Apartments are also considered safer by many working 

families. The scope for socializing improves in the apartments 

with varieties of facilities available within one’s precincts. High-

rise apartments, low-rise apartments and luxury apartments are 

available with many facilities like club house, gym, swimming 

pool and so on. Row houses, villas and gated communities can 

also be seen in suburbs (Plate 3.1.2). At present there is a new 

concept of city within the city with self-contained facilities like 

shops, schools, restaurants, hospitals, parks and so on. 

 

 

 

Plate 3.1.2 Villas and Apartments 

  

         
White Field                                       From Koramangala Ring Road 

 

There is a huge change in land use and transformation from 

residential to commercial land use (Plate 3.1.3). The IT offices 

were considered under commercial land use but at present in 

Revised Master Plan 2015, it is categorized under High Tech 

zone. Bangalore is the preferred location for high quality 

commercial space. There is a lot of demand from the IT and 

ITES sector and also other related activities indirectly serving to 

these sectors. Despite the deficiency in infrastructure facilities, 

this sector prefers Bangalore due to the relatively ready 

availability of work force. IT/ITES sector remains the major 

demand driver for the city and demand is largely characterized 

by built–to-suit requirements, though the need for infrastructure 

is acutely rising amongst IT/ITES/Business Process Outsourcing 

companies.  
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Plate 3.1.3 Different IT influenced areas 

                        
              Jayanagar                                                   Whitefield                                  Indiranagar 

 

            
 

              Jayanagar                                             Whitefield                                        Indiranagar 

  

         There is a translocation of commercial market to suburban 

areas due to the availability of less expensive land compared to 

CBD; and also largeness of parcels of land on the fringes of the 

city. This provided a good incentive for the location of 

commercial spaces in the suburb. According to some of realtors 

almost 75 percent of the total space leased in the city has been in 

suburban and peripheral locations of Bangalore. 

Jayachamarajendra Road, Kempe Gowda Road and the 

surrounding streets forming the CBD of Bangalore where 

problem existed with regard to the traffic, parking and 

availability of land. The next destination was MG Road as it was 

closer to the seat of administration, Vidhana Soudha (Legislative 

Building), other government offices, large open areas due to the 

military land and accessibility. Even public sector companies 

preferred to locate their corporate house in and around MG Road. 

The presence of Industrial Training Institute at Richmond Road, 

Vijya Bank at MG Road and Hindustan Aeronautics Limited at 

Cubbon Road are living proof to show the shift of preference. On 

MG Road large five star hotels like Taj Gateway, Oberoi, Taj 

Residency and The Park are located. This also made MG Road 

first choice for every corporate entering the Bangalore market; 

next came the Brigade Road, Residency Road and St. Marks 

Road. The development went on rapidly leading to scarcity of 

land on the MG Road. Next, development started on the 

Commercial Street which was closer to MG Road. This in turn 

triggered development on Infantry Road and Cunningham Road. 

Slowly other residential and institutional streets abutting MG 

Road like Vittal Mallya Road, Lavelle Road, Richmond Road 

saw the spillover effect of commercial (office) development to 

become a part of the CBD of Bangalore. Still the main 

concentration of commercial development is concentrated within 

a triangle formed by the MG Road, St. Marks Road and 

Residency Road.  

         Earlier days Multinational software companies had 

occupied prime commercial spaces in and around CBD. Due to 

the scarcity of large floor spaces and requisite infrastructure 

which is very important for functioning, the IT offices moved 

towards old airport Road. Even now many IT companies can be 

observed in CBD (Plate 3.1.4).  

 

 

Plate 3.1.4 IT offices in CBD 
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         According to Cushman & Wakefield, major micro markets 

in East Bangalore like Airport Road, Domlur and so on have 

emerged as IT and ITES hubs with larger scale office space 

being developed over the period of time (Plate 3.1.5).  

 

Plate 3.1.5 IT offices in suburban areas 

           
Hosur Road                         Old-Airport Road                     Koramangala Ring Road 

 

         The residential pockets in suburban areas which abut wide 

streets started meeting the demand for commercial spaces. At the 

same time Government of Karnataka promoted Electronic City 

located at the south of Bangalore about 25 km from the city and 

the International Tech Park Bangalore(ITPB) at Whitefield 

located to the east of Bangalore about 13 km from the city. 

Electronic city emerged as a premium office space with a host of 

software parks. The ITPB in Whitefield is jointly developed by 

Singapore Information Technology Investments Private Ltd, Tata 

Industries and Karnataka Industrial Area Development Board  

promoted by the State Government to meet needs of the software 

industries and to provide quality IT space for new companies. 

This is planned according to international standards (Plate 3.1.6) 

 

 

Plate 3.1.6 IT offices in peripheral areas 

       
Electronic City   Whitefield    ITPB 

 

         These developments led to the spread of commercial 

market activities towards east, southeast and south of Bangalore 

and gave rise to huge developments (Localization of Commercial 

Zone for Comprehensive Development Plan, Bangalore, 2004).   

         The Government of Karnataka having committed itself to 

maintain a pre-eminent position in the field of IT, realized the 

need of large planned area with quality business parks of 

international standards with physical and social infrastructure to 

attract and sustain a vibrant community of IT professionals. IT 

corridor project was thought of for IT professionals to live, work, 

play and strike business deals. The widening of Hosur road, the 

elevated expressway and other infrastructure development have 

made connectivity more efficient.  

         Major open spaces of the city are Cubbon Park, Lalbagh, 

Race Course and M.N. Krishna Rao Park. Smaller parks exist all 

over the city. Parks and playgrounds are not uniformly 

distributed; nor are they maintained. More concentration of parks 

is in certain areas and complete absences in certain other places 

are manifest. In addition to these existing problems with the 

city’s unprecedented growth, the large number of public open 

spaces has diminished over the years. Much of the loss in green 

cover is due to the rapid change in land use. Most of it is getting 

converted to commercial use due to increase in land value. Quite 

a number of new parks have been added but not distributed 

uniformly (Plate 3.1.7). In the exclusively located IT offices 

where vast area is available, wide green spaces can be observed 

(Plate 3.1.8). 
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Plate 3.1.7 Parks in residential areas 

        
 

Plate 3.1.8 Well planned parks and open areas in IT designated areas in White Field 

        
  

         Bangalore road systems have been set to develop fast. This 

is along the Bannerghatta Road, Hosur Road, Varthur Road, 

Koramangala Ring Road, 100 feet road and so on. Till the 90s 

the Bannerghatta Road was connecting the Bannerghatta 

National Park and Indian Institute of Management only. These 

apart, there were only some farmhouses in the neighborhood. 

Now, Multi National Companies (MNC) and many well known 

Indian companies have lined up here bringing out the big 

potential the locality has. It also heralds the 'walk-to-work' 

prospect with the residential options around. In the last six years, 

this road has witnessed significant development that has raised 

many an eyebrow. Tagged as one of the most appropriate 

locations for self-contained housing accommodation, 

Bannerghatta Road is today dotted with software parks, call 

centers, MNC banks' back end operations, massive apartment 

complexes, educational institutions of repute, shopping malls, 

temples and marriage halls of all sizes. This multidimensional 

development can be largely attributed to its proximity to the rest 

of the city. Around a 100-odd companies today operate from 

Bannerghatta Road including, Airtel, Accenture, Infosys, 

Honeywell, Hong Kong and Shanghai Banking Corporation, 

International Business Machines Corporation and Oracle among 

others. The workforce here was a worried lot till recently. What 

has come as some respite is the completion of four-lane work of 

Bannerghatta Road and the Jayadeva Circle flyover project. 

Similarly other roads also have developed drastically towards 

South- East. 

         Revised Master Plan 2015, has proposed the Elevated Core 

Ring Road to decongest the core area, Peripheral Ring Road – a 

6 lane bi-directional divided carriage way, Satellite Township 

Ring Road to connect satellite townships, Grade Separators at 

key locations for free flow of traffic, Airport Link Road (Express 

Way), Bangalore Metro Rail (under construction), Commuter 

Railway System providing connectivity between the existing 

surface railway lines with the proposed Metro Rail, Park and 

Ride facilities and improvement of key roads like existing 

arterial, sub-arterial and other link roads. 

         3.2 Economy: Karnataka is one of the fastest growing 

states over the past decade in terms of Gross State Domestic 

Product (GSDP) and per capita GDP. Total Gross State Domestic 

Product (GSDP) of Karnataka in 2007-08 was about US$ 51.25 

billion witnessing a growth of 7 percent and per capita income 

during the same year was US$ 942.  Karnataka’s per capita 

income stands at sixth place. Bangalore’s per capita income of 

US$ 6,460 is the highest for any city in India. The IT revolution 

has spearheaded the service sector boom in the state. It is the 

largest exporter of IT/ITES in the country with maximum being 

the contribution from Bangalore. 

         Bangalore’s economy has witnessed fast growth during the 

last few years. According to the Jawaharlal Nehru National 

Urban Renewal Mission (JNNURM) report, Metropolitan 

Bangalore with an area less than 0.5 percent of the area of the 

State contributes 75 percent of the corporate tax collections, 80 

percent of sales tax collection and 90 percent of luxury tax 

collections in the state. The city has had a five-fold growth of 

state tax revenues during the period (1990-2003), which is 

unparalleled in the country. While tax revenues, as a ratio to 

GDP of most states have remained constant unlike in Karnataka 

where the increase is primarily because of Bangalore. Over a 

third of Bangalore's 1.7 million households earn over Rs 0.3 

million a year, a figure significantly higher than Delhi's, or 

Mumbai's 22 per cent or thereabouts (Jain, Sunil 2006). 

According to the Associated Chamber of Commerce and Industry 

of India, Karnataka’s share in FDI inflow during April-March 

2009 was 7.42 percent of the total for the country, ranking third 

next to Maharashtra and Gujarat (EFY News Network, 2009). An 

analysis of the ‘Mega projects’ approved in 2008 (March to 

august) reveals that the projects within the services sector (in 

particular falling in the IT/ITES sector) constitute the largest 

share in terms of investment in the state. Consequently Bangalore 

urban attracts the highest share of investment (Institute of Social 

and Economic Change, 2008).  
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         Economic growth of Bangalore has been contributed by 

secondary (includes manufacturing) and tertiary (includes 

service) sectors. The highest growth is evident for the sectors like 

real estate, ownership of dwellings, and business services. The 

business services include IT services (Ranganathan, Muttur 

Narayana (2008)). Some of the other sectors are thriving because 

of success of IT.  

         Bangalore is becoming a multiply divided city where both 

social and geographical barriers are operating. A relatively tiny 

spectrum of affluent urban elite takes benefit from these 

transformations; the urban poor are getting further marginalized. 

According to the Bangalore Urban Atlas (2006), overall, total 

incomes have risen by 10 percent per annum from 1991 to 2001. 

If the city’s entire population is divided into five quintiles 

starting from the lowest income category (I quintile) to the 

highest income category (V quintile), with each quintile 

containing 20 percent of the population, then the last quintile 

enjoyed 63 percent of the benefits arising from this income 

growth, while the benefits to the first amounted to a mere 1.5 

percent. In other words, more than   half of the city’s incomes 

accrued to a select 20 percent of the population. Also the 

disparity between the first and last quintiles was 4.9 in 1991 and 

13.9 in 2001 (Group SCE India Pvt. Ltd, 2006).  

         This increase in socio-economic disparity is influenced by 

global economic trends. The income gap is getting wider and 

wider between the privileged group and the marginalized 

disadvantaged group. While the wage levels in the modern 

services is rising every year but that of the informal, poorer 

sector is generally tending to stagnate. This has fueled the 

division of the citizens into haves and have-nots creating non-

homogeneous socio-economic urban classes. It is split into many 

identifiable groups with varying socio-economic backgrounds 

and interests. The income gap between the privileged and the 

underprivileged is tending to widen further while wage levels in 

the modern services rise every year, those in the informal sector 

tend to stagnate. According to a survey conducted by the 

Bangalore-based career portal, Cyber media Dice Careers Ltd, 

and custom research firm, TNS, software professionals working 

in Bangalore and Gurgaon earned more (Mishra, Pankaj, 2007).  

In the informal sector some workers lack a steady and reasonable 

income. Salaries are mostly paid on a daily or weekly basis. This 

has led to heterogeneity in social groups with varying socio-

economic impacts. As the cost of living has also increased, 

people are finding it difficult to satisfy the basic needs of family. 

This is leading to increase in crime, corruption and bribery.  

         On an informal inspection, a growing number of employees 

of large-scale public enterprises and of government institutions 

also feel the strain of globalization. Some of them are confronted 

with a considerable decline in their level of living, with new 

experiences of want and exposure to many risks for their 

livelihoods. Labeled as the ‘new urban poor’ they are to be 

designated as the true ‘losers of globalization’. At the same time 

a new urban middle-class has emerged. These socio-economic 

climbers consist of the new computer elite or the self employed 

and freelance workers of the modern service sector profit from 

the new Bangalore because they are now in a position to 

influence the city’s political agenda.  This small section of the 

urban population is increasingly adopting westernized lifestyles 

and consumption habits and is always inclined to be motivated 

by self-interest.  

         3.3 Social Changes: The present digital technologies are 

bringing immense changes in the way the modern society 

functions. It is playing a widespread role in society and the life of 

the individual as people are increasingly dependent on 

technology. It helps to do things faster and more efficiently than 

in the past and have further facilitated and accelerated the pace 

and spread of globalization. It is serving the people directly and 

indirectly. The coalescing of IT with telecommunication has 

created the internet constituting the emergence of a new 

revolution. All types of information are available through it. It 

has become an integral part of modern life. It can be a measure of 

the level of development in a society. With this, it is confronting 

the city with unique challenges.  

         Bangalore being more favorable  in terms of climate, 

accessibility to places, the standard of educational facilities and 

housing along with its cosmopolitan culture are allowing people 

from anywhere in the world to fit in. Younger generation is 

moving into Bangalore for jobs, education and social 

advancement. More and more qualified youth often willing to 

change to new jobs for higher salaries from multinational 

companies are moving in. Along with this is the floating 

population. Bangalore sex ratio (number of women to 1000 men) 

among literates has increased from 679 in 1971 to 821 in 

2001(Census 2001).  Software companies setting up their 

development centers in Bangalore in 1990 have lead to rise in 

multinational companies coming to Bangalore. This in turn is 

providing a lot prospects to technology savvy younger 

generation. According to a study done by the Indian consultant 

for the OECD (Organization for economic co-operation and 

development) the IT professionals feel that there is a lot of 

growing opportunities in their career in India in general and 

Bangalore in particular. Because of this educated IT 

professionals are migrating to Bangalore from all over India 

leading to the availability of plenty of engineering and aviation 

talents. This has increased the quality of manpower of the 

population.  

         Continuously developing Information and Communication 

Technology has given opportunities for People to participate 

more actively in society. They are able to work from home. Even 

people with disabilities like visually impaired or otherwise 

physically challenged are able to enjoy the access to sources of 

information and ways of communicating giving opportunities to 

them to compete with the main stream.  

         Students are having an easier and quicker access to the 

wealth of knowledge through IT. This has given rise for a 

demand for online computer accessed courses. This will help the 

students from distant places and smaller towns to gain access to 

quality higher education. IT has enabled researchers to access a 

wider source of information. Complete text information is 

available from books, magazines, lectures and seminars digitally 

to the research student. This has helped the researchers to do the 

work faster.  

         Schools and colleges are using IT as an aid to help teachers 

to explain the concepts better to the students. Students can work 

anytime from anywhere as Institutions are Wi-Fi connected. 

Parents are in touch with e-mails. Even as a mode of conducting 

examination, IT is playing a wide role. Students are able to 
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access the result through the internet. Some of the competitive 

exams are made online. In order to make evaluation more 

transparent, the university is planning to post on its website the 

marks given so the students can see the marks. For those students 

needing photocopy of their answer scripts, a scanned copy will 

be posted on the website for them to download.  

         New technology has extended medical treatment to broader 

population and is able to improve the quality, safety and 

efficiency of health care. IT helps to maintain all the medical 

records of the patient and can be updated regularly and 

expetiously. Any emergencies or any accidents can be dealt with 

by physicians, nurses, clinical technicians and others; they can 

readily access the requisite information about their patients and 

deal faster and better due to the easier access to the patient report 

giving the details about his previous problems if any. 

Telemedicine facility introduced in hospitals are allowing 

patients to connect with specialists from anywhere in the world. 

The internet has health related websites available for enhancing 

the knowledge on health and has helped people to take care of 

their health themselves by helping them to obtain information. 

This could also improve the efficiency and quality of care.  

         Bangalore has numerous food joints that are heavily 

patronized during weekends by the IT crowd. People eat out two 

to three times in a week and would prefer good quality eateries 

leading to the availability of diversity of cuisine and the 

availability from the roadside stall to a beautiful lounge bar on a 

roof terrace overlooking the city are reflective of social and 

economic diversity of Bangalore. In fact restaurants here dish out 

different varieties like South Indian, North Indian, Andhra, 

Punjabi, Mexican, Italian, Chinese, Arabian, Continental, Thai, 

Indonesian and so on along with coffee shop on every corner 

because of the demand. Bangalore having a number of 

multinational food outlets such as McDonalds, KFC and Pizza 

Hut is really a cosmopolitan city. 

         Multiplex culture has risen with shopping cum eating cum 

cinema hall under one roof. Quite a number of multiplexes have 

come up in Bangalore. With dearth of time for social 

commitments, malls are emerging as a place for social 

congregation, for shopping and entertainment (Plate 3.3.1).  This 

new mall culture has resulted in an ultra-modern look with some 

of them just love to hang out in the mall. The Forum, Garuda 

Mall, Lido Mall, Gopalan Mall, Sigma Mall, Eva Mall and so on 

show the success of retail malls. Multiplex cinemas in the city 

show the latest Hollywood (English) films as well as Bollywood 

(Hindi), Sandalwood (Kannada), Kollywood (Tamil) and 

Tollywood (Telugu) films. In multiplex there are different types 

of theatres with varying prices like exciting in PVR with three 

different types known as classic with normal price,  Europe 

costing a bit more due to extra comfort and very expensive Gold 

class with most luxurious furniture according to the needs of the 

people.  

 

Plate 3.3.1 Malls 

     
Forum Mall                      Esteem Mall                              Garuda Mall 

 

         Nowadays travelers have started booking trips on packages 

through online. Implement action of IT in hotels has started. 

Waiter takes the order in his personal digital assistant (PDA) 

which the chef could see immediately on the display or print 

inside the kitchen. Once the order is ready, waiter is intimated on 

his PDA. This makes the process faster and paperless. Recent 

times have also seen the mushrooming of many amusement 

arcades in Bangalore. These arcades offer facilities like video 

games, bowling alleys and so on.  

         Economic growth is the strong reason for the growth in real 

estate.  Increase in the number of jobs, rising salaries and easily 

available home loans contributed to the growth of the real estate 

sector. The lack of availability of land, traffic congestion and 

parking problems in the prime commercial areas within the city 

has led office buildings to come up in suburban areas. The 

demand for commercial space in suburban areas is in an 

increasing trend leading to the boom in real estate industry 

further contributing to economic growth of the city which is 

already riding the direct gains from the IT and related industries. 

Real estate boom in Bangalore may be traced substantially to the 

growth; of IT and ITES.  

 

         There is a sea change in the market for residential spaces. 

The residential housing market is booming. Home buyers have 

increased and are in the rising graph over the last three decades. 

According to some of the realtors, there is rise in the second 

home buyers due to the higher pay scales in the IT sector. Due to 

IT, significant growth is seen in the area of intelligent buildings 

making the occupants more comfortable, secure, productive and 

cost effective. Other term for intelligent buildings in the 

residential spaces is smart homes.  

         Due to IT sector, there is also negative impact. People are 

spending more time using internet becoming digitally more 

mobile with less physical proximity with the family members, 

friends and colleagues.  People sometimes working for their 

employers at home without cutting back their hours in the office 

leading to less time with friends and family members.  

         Most of the companies work for 24X7 with often people 

becoming workaholics and have a tendency to work late. As the 

stress levels are high many get into the habit of drugs and alcohol 

to keep diverted and amused. It was observed during the primary 

survey in the IT designated areas by the author that small petty 

shop has come up near IT offices which mainly functioned as 

smoking zone (Plate 3.3.2).  
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Plate 3.3.2 Smoking Zone 

 

        
 

Shops used as smoking zone in Electronic City and Whitefield 

 

         There are increased incomes among certain sectors of 

people owing to the advent of modern industry including IT. 

Clearly with a group having more money and another group with 

very little of it, there is a divide created. And unseemly economic 

inequality in society has developed. 

         For women, career development has become very 

important leading to reduction in time available to shoulder the 

traditional role as a care giver in the family. The culture of BPOs 

has shifted the focus of youngsters from education to making 

quick money. There are cases where the individual's whole 

personality has changed within a few months of taking up a BPO 

job due to immediate high salary and the environment. They 

cannot compete with outside world and changing jobs becomes 

difficult due to their minimum qualification and lack of 

versatility of ability. Cyber crime is also increasing. Bangalore 

has reported the highest number of cyber crimes under the IT Act 

with 40 cases in 2007 (Subrahmanya, 2008). IT use by children 

influences their social, psychological and moral development. 

Some of the researchers indicate that more usage of mobile 

phones by children and teenagers are five times more likely to 

get brain cancer and disrupted sleep (Joy, Prathibha, 2009). 

         Early socioeconomic success in early adulthood is leading 

to family instability. Human relations have tended to lose 

meaning and people try to seek emotional support where and 

when possible, leading to devastated marriages. Lot of divorces 

can be seen. According to a Times of India report, the number of 

cases registered in family court in 2005, 2006, 2007 and 2008 are 

2493, 2889, 2979 and 3243 respectively. It shows an increasing 

trend with 30 percent increase in divorce in a span of three years 

from 2005 to 2008. The main reasons behind divorces are 

collapse of the joint family system, economic independence, ego 

wars and high pace lifestyle coupled with a paucity of conflict 

management skills. Most of the cases are of couples employed in 

Bangalore’s tech industry. Advocates dealing with the divorces 

say that more than 50 percent of the cases filed are from the 

IT/BPO sector (Das, Dipannita, 2008).  It is observed that the 

women with economic independence at the top end of the social 

strata are seen as initiators to opt out of marriage. Women are 

playing multiple roles in the family in the present generation. To 

most of them career has become more important. This has 

delayed their entry into marriage leading to late marriages and 

consequent social and health problems.  

         The IT industry has changed the life style of People vastly. 

The traditional way of eating together with homemade food is 

disappearing. People within the family most of the time end up 

eating outside affecting their health. There exist a digital divide 

with inequality in income and opportunities. Distinct two groups 

can be observed in the city. There is one group who lavishly 

spend for entertainment purpose and other group who don’t have 

money for just two meals a day. Locals are not able to afford the 

high rents that IT professionals are able to pay.  

 

IV. CONCLUSION 

         Changes in the city are manifest. It cannot be stopped but 

should be planned changes for the benefit of the people. IT 

revolution with its dynamic nature is impacting all aspects of life. 

There are both positive and negative impacts. It is changing the 

way we live, work and communicate. The traditional way of 

planning may not be adequate for the present situation as the 

work-home relationship is getting blurred and diffused due to 

restructuring of work and living patterns. So planners have to 

understand IT technology and use it as a tool. It should also be 

introduced in all sectors of work and train persons at all levels to 

impart and improve the skills needed. This would be a major 

service industry. By this, growth in the other sector can also be 

increased reducing the gap between the service sectors and 

others. Increased communications have created whole new 

networks which will boost contacts, direct-indirect employment 

and business opportunities. The planners should consider the 

positive impacts and remove negative impacts with proper 

planning and policies. 
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       Abstract- Visibility in poor weather condition is severely degraded by scattering of light due to suspended particles in the 

atmosphere such as haze and fog. In this paper, we propose defogging method from a single image based on depth estimation using 

blur. Formation of fog is the function of the depth. Estimation of depth information is under constraint problem if single image is 

available. Hence, removal of fog requires assumptions or prior information.  The accurate thickness of haze or fog from a single image 

in these bad weather environments is still a challenging task   In this paper a method is proposed to estimate the depth of the image 

based on blur estimation. In an image that includes objects in focus and out of focus are perceived with various blur. Measure of blur 

can be used for segmentation of image in terms of depth.  

 

    Index Terms- Blur, Depth, Fog, Image. 

 

I. INTRODUCTION 

tmospheric visibility reduces in bad weather due to fog present in the atmosphere. Under such situation, light reaching the human 

eye is awfully scattered by constituents of atmosphere like fog, haze and aerosols and the image is severely degraded[1][2]. 

Images taken under such bad weather conditions suffer from degradation and severe contrast loss.  This results in the lowering the 

performance of the computer vision algorithms such as surveillance, tracking, and navigation [3]. This is also one of the major reasons 

for accidents in air, on sea and on the road. Thus, it is very necessary to make these vision algorithms free from weather changes. 

 

In foggy weather degradation, invisibility is caused by attenuation and airlight. A light beam travels from a scene point through the 

atmosphere, the light intensity gets attenuated due to the atmospheric particles, and this phenomenon is called attenuation which 

decreases the contrast in the scene as well as variation of scene color, which finally leads to a poor visual perception of the image.  

Light coming from the source is scattered by fog and part of it travels toward the camera and the remaining part is scattered in 

different direction. This phenomenon is called airlight. Airlight adds whiteness into the scene. 

 

It is noted that effect of fog is the function of the distance between the camera and the scene [4]. If input is only a single foggy image, 

then estimation of the depth information is under constrained. Generally, estimation of depth requires two images. Therefore, many 

methods have been proposed which use multiple images [5]. But these methods cannot be applied on a single image system. There are 

many algorithms which remove fog using single image. To refine the estimation of depth information, these algorithms use some 

assumptions or prior knowledge. Removal of fog requires the estimation of image depth information.  

There are several method proposed for fog removal based on contrast enhancement [6] [7] .Few method  analyze and process the 

image based solely on the information from the image. The most commonly used non-model-based methods are histogram 

equalization and its variations. For color images, histogram equalization can be applied to R, G, B color channels separately but this 

leads to unwanted change in hue. This method does not fully maintain color fidelity. There are other methods like unsharp masking 

[8], approaches based on the Retinex theory [9], and wavelet-based methods. Generally, all algorithms have a problem with preserving 

color fidelity.  [10] John P Oakley and Hong Bu have suggested a method of enhancement by correcting contrast loss by maintaining 

the color fidelity. This method gives good contrast restoration but does not provide much visibility enhancement. To enhance the 

visibility Robby.T.Tan et.al [11] have proposed a visibility enhancement method which makes use of color and intensity information.  

II. FOG  MODEL 

Two noticeable fundamental facts which cause loss of visibility are attenuation and airlight  . Light beam coming from a object point 

gets attenuated due to scattering by atmospheric particles. This phenomenon is termed as attenuation which reduces contrast in the 

scene. Light coming from the source is scattered toward camera and leads to the change in color. This phenomenon is termed as 

airlight. Airlight increases with the distance from the object. In fog, attenuation is represented as 

 

A 
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y)kd(x,
0att y)e(x,Iy)(x,I 

 
(1) 

 

 Where, Iatt(x, y) is the attenuated image intensity (gray level or RGB) at pixel (x, y) in presence of fog and I0 (x, y) is the image 

intensity in absence of fog (i.e., fog-free image or scene radiance). k is the attenuation  coefficient and d is the distance of the object 

from the viewer or camera. 

 

Airlight is represented as 

                          

)
y)kd(x,

e(1Iy)A(x,


  
(2) 

 

Where, I∞ is the global atmospheric constant. It is also called sky intensity. According to the Koschmieder law , the effect of fog on 

pixel intensity is represented as 

 

y)A(x,y)(x,attIy)I(x,   (3) 

 

Where, I(x,y) is the observed image intensity at pixel (x, y). The Koschmieder law may be represented as 
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(4) 

 

Where in the first term on right hand side is the direct attenuation and second term is the airlight 
[15]

 . When atmosphere is 

homogenous, then transmission map can be expressed as                                                      

 

y)kd(x,
ey)t(x,


  
(5) 

 

Hence, a fog model can be described as  

               

y))t(x,1(y)y).t(x,(x,0Iy)I(x,  A  (6) 

 

If depth‘d’ and Airlight ‘A’ is estimated transmission map t(x,y) can be estimated and hence scene irradiance I0 can be estimated as 

given below                               

A
y)t(x,

Ay)I(x,
y)(x,0I 


  

(7) 

 

It is shown in eqn. (4) that visibility of fog depends on the depth. Multiple images are required for  depth estimation. Hence, earlier 

methods used multiple images for restoration. Because of handiness of use, many algorithms are proposed using single image.  In this 

paper we have proposed a method of estimating the depth based on blur estimation. 

Value of airlight A is estimated by dark channel prior method proposed by He et al[12]. Dark channel prior is based on a key 

observation that most local patches in foggy outdoor images contain pixels which have low intensities in at least one color component. 

Thus, for an image, dark channel image is defined as 

 

 
  











 ΩcI

min
Ωy)(x,

min

bg,r,c
y)(x,darkI  

(8) 

 

where, Ω is a local patch in image. 

III.    DEPTH ESTIMATION 

 

     The main origins of blur are objects being out of focus, shadows casted by objects, or objects having a physical surface that is 

perceived as blur. An object out of focus will produce a blur because it is too far away from the focal plane. This already hints to 

distance or depth. The amount of blur that is in a part of such an image increases with depth. Therefore, if we can estimate the amount 

of blur, we can estimate the relative depth.  
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A straightforward method for blur estimation has been proposed by Hu and Haan (13). In their approach, they reblur the signal to be 

determined twice with Gaussian kernels σa and σb to determine the local blur σ of the signal The signal is convolved with a Gaussian 

kernel with different standard deviations σa and σb leading to two signals ba(x) and bb(x). To make the blur independent of amplitude 

and offset, ratio r(x) is computed. 

 

)()(

)()(
)(

xbxb

xbxb
xr

ba

a




  

(9) 

 

The difference ratio will now peak where the difference between b(x) and the reblurred versions is large. This will happen at points 

where the signal changes significantly in amplitude, exactly the points where the blurring has the most impact. In this local signal, 

only the point where r(x) is largest is of interest, because it will define σ of the entire area. This is because we assume that locally the 

blur is the same for that area. Therefore we will apply a maximum filter with a certain window which results in rmax(x). This maximum 

ratio can mathematically be solved using σ, σa and σb. If we assume: 

 

σa, σb  >> σ 

 

Then we can fill in and write out the Gaussian functions in (9) for their maximum peak location, we can rewrite the equation to solve 

for our blur estimation: 

 

  bba

ba

xr 









)(. max  

(10) 

 

We can see that it computes the smallest blur size locally around the edge as σ ≈ 1. We can see that the rest of the signal contains little 

information. Therefore, the ratio is low. This will lead to a blur size close to that when rmax(x) → 0, which shows the largest 

distinguishable blur of the signal. we can estimate the relative depth from the blur. The depth is given by 

 

fFv

vF
D

.

.

0

0


  

(11) 

 

Where D is the distance from the lens to the point of interest, v0 the distance between lens and focal plane, F is the focal length, f the 

aperture number of the lens and σ the Gaussian standard deviation or blur size. So equation (11) directly relates the estimated blur the 

to a absolute depth estimation. 

 

IV.  PERFORMANCE EVALUATION PARAMETER 

    In Removal of fog is analyzed qualitatively. A Haze-removed image has additional contrast in comparison with the foggy image. 

Hence, contrast gain can be a parameter for the quantitative analysis of haze removal algorithms. Contrast gain can be described as 
[27],[28]

 mean contrast difference between de-foggy and foggy image. Contrast gain for all fog removal algorithms should be positive. 

High contrast gain indicates better performance of the algorithm If CIdef and CIfog are mean contrast of de-foggy and foggy image 

respectively, then contrast gain is defined as 

 

IfogCIdefCgainC 
 

(12) 

 

Let an image of size M×N be denoted by X(x, y). Then, mean contrast is expressed as 
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(13) 

 

Where 

y)m(x,

y)S(x,
y)C(x, 

 
 

(14) 

Where 
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Contrast gain should not be so high that the pixels of the output image become saturated. Hence, along with the high contrast gain, it is 

also required to measure the number of saturated pixels. Percentage of the saturated pixels 
[29]

 σ is denoted as 

 

 
100

NM

n
σ 




 

(17) 

 

where n is the number of pixels which are saturated (either completely black or white) after the restoration but were not before. Low 

value of σ indicates better performance of the algorithms. 

 

V. RESULT AND DISCUSSION 

Simulation was carried out on various images of different depth level. By varying the value of σ, depth at various locations in an 

images can be estimated and hence fog can be removed from the image. It is found that the time taken to remove the fog from the 

images was very less as compare to other algorithm. For the better performance of the fog removal algorithm, contrast gain (C gain ) 

should be high and percentage of saturated pixels (σ) should be low at the same time. For the image given the contrast ratio is found to 

be 0.05 before restoration and after restoration it is 0.35 and percentage of saturated pixel σ is found to be 0.0002. Results indicate that 

algorithm proposed  has high contrast gain and low value of percentage of saturated pixels results in the restored image. Result shows 

that the proposed method restores the foggy images with good perceptual quality.  

 

 
Figure 1: Depth segmentation using blur estimation by using the Hu and Haan method. imA and 
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imB are the two blurred images with σa = 6 and σb = 2.  Middle row shows  the maps of 

R1=imorig - imA ,  R2=imA-imB  and  Rmax.  The three images on the bottom row indicate 

segmented thresholded depths in the image for σ = 3.5,2.5,1.5. 
 

 

 

Figure 2: (a) Original foggy image (b). Restored Image 
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 1. Introduction and Statement of Results 

The following result, known as the Enestrom-Kakeya Theorem [5] , is well-known in the theory 

of distribution of zeros of polynomials: 

Theorem A: Let  



n

j

j

j zazP
0

)(  be a polynomial of degree n such that 

                            0...... 011   aaaa nn . 

Then P(z) has all its zeros in the closed unit disk 1z . 

In the literature,  there exist several generalizations and extensions of this result. Joyal, Labelle 

and Rahman [4] extended it to polynomials with general monotonic coefficients by proving the 

following result: 

Theorem B: Let  



n

j

j

j zazP
0

)(  be a polynomial of degree n such that 

                            011 ...... aaaa nn   .  

Then P(z) has all its zeros in the  disk 

                                  
n

n

a

aaa
z

00 
 . 

Aziz and Zargar [1] relaxed the hypothesis of Theorem A and proved the  

following result: 

Theorem C: Let  



n

j

j

j zazP
0

)(  be a polynomial of degree n such that 

                            011 ...... aaaka nn   .  

Then P(z) has all its zeros in the  disk 

                               
n

n

a

aaka
kz

00
1


    . 

Recently M. H. Gulzar [3] proved the following results: 
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Theorem D: Let  
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Remark 1: Under  the  conditions  of  the  above  theorem, it follows that  

all the zeros of P(z) lie in 
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Theorem E: Let  
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)(  be a polynomial of degree n such that for some ,1  nk 1   , 
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            01111 ............ aaaaaaa knknknnn     

and for some real   and  , 
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 . 

If knkn aa  1  (i.e. 1 ),  then all the zeros of P(z) lie in the disk 

      )1sincossin(cos)sin)(cos[(
1

  


knn

nn

aa
aa

z  

                         





1

,1

00 ]sin22)1cos(sin
n

knjj

jaaa  , 

and if  1  knkn aa (i.e. 1 ),  then all the zeros of P(z) lie in the disk      

)1sincossin(cos)sin)(cos[(
1

  


knn

nn

aa
aa

z   

                                 





1

,1

00 ]sin22)1cos(sin
n

knjj

jaaa  . 

Remark 2: Under  the  conditions  of  the  above  theorem, it follows that  

all the zeros of P(z) lie in 
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      The aim of this paper is to generalize the above results. More precisely, we are going to 

prove the following results: 

Theorem 1: Let  
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. 

    If ja  are  real  i.e. ,,......,1,0,0 njj  Theorem 1 immediately gives the following result, 

which reduces to Theorem D by taking kna  )1( : 
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Corollary 1:  Let  
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Remark 3: Taking 0 , 0  , 1  and 00 a ,  Cor.1 immediately gives Theorem A. 

    For different values of the parameters  ,  , and k , we   get  many other interesting results. 

For example, if we take 0 , we get the following result: 
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and if  1  knkn aa ,  then all the zeros of P(z) lie in 44 Rzr  , 
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Remark 4: Taking kna  )1( , Theorem E immediately follows from Theorem 2. 
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2.Lemma 

For the proofs of the above results, we need the following lemma due to Govil and Rahman [2] 

: 

Lemma : For any two complex numbers  0b  and 1b such that 10 bb   and 

and for some  real numbers  and   satisfying 
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That completes the proof of Theorem 1. 
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That completes the proof of Theorem 2. 
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   Abstract: A novel soft-switching converter combining 

resonant half- bridge and phase-shifted pulsewidth 

modulation (PWM) full bridge configuration is proposed to 

ensure the switches in the leading-leg operating at zero-

voltgae switching from true zero load to full-load, and the 

switches in the lagging leg working at zero-current 

switching with minimum duty cycle loss and circulating 

conduction loss by  significantly reducing leakage or  

series inductance. The hybrid resonant and PWM converter 

is attractive for electrical vehicle battery charger 

application. 

 

Index Terms: Battery charger, full-bridge converter, high 

efficiency, Simulink model of proposed hybrid converter 

hybrid resonant and pulse width modulation (PWM) 

converter, LLC half- bridge converter, phase-shifted 

control. 

I. INTRODUCTION 

he terms buck and boost come from electrical transformer 

jargon. A bucking, or buck, transformer is a step-down 

transformer that outputs a lower secondary voltage than the 

primary source. The rated secondary current is greater than the 

primary current by a factor of the ratio of the primary to 

secondary  voltages.  A  boost  transformer  steps  the  source 

voltage up to a higher voltage but requires a primary current that 

is greater than the secondary current by a factor of the ratio of 

the secondary to primary voltages. These voltage and current 

relationships are also true for the buck and boost   converters, 

except that the voltages and currents are DC   rather than AC. 

Indeed, DC-DC converters are often called "DC transformers." 

As  the  name  implies,  the  buck/boost  converter  can  output 

voltage magnitudes that are   greater or less than the source. 

Drawbacks of switching converters include complexity, 

electronic noise and to some extent cost, although this has come 

down  with  advances  in  chip  design.   Although  MOSFET 

switches can   tolerate   simultaneous full current and voltage 

(although  thermal  stress  and  shorten  the  MTBF),  bipolar 

switches . 

 
The Insulated Gate Bipolar Transistor (IGBT) is a 

minority-      carrier device with high input impedance and large 

bipolar current-carrying capability. 

Many designers view   IGBT as a device with MOS input 

characteristics and bipolar output characteristic  that  is     a 

voltage-controlled   bipolar   device.   To   make   use   of   the 

advantages of both Power   MOSFET and BJT, the IGBT has 

been   introduced.   It’s   a   functional   integration   of   Power 

MOSFET and BJT devices in monolithic form. It combines the 

best attributes of both to achieve optimal device characteristics. 

     The  IGBT  is  suitable  for  many  applications in power 

electronics, especially in Pulse Width Modulated (PWM) servo 

and three-phase drives requiring high dynamic range control 

and low noise. It also can be used in Uninterruptible Power 

Supplies (UPS),    Switched-Mode Power Supplies (SMPS), 

and other power circuits requiring high switch repetition rates. 

IGBT improves dynamic performance and efficiency and 

reduced the  level of audible noise. It is equally suitable in 

resonant-mode converter circuits. 

 
Optimized IGBT is available for both low conduction 

loss and low switching loss.  The main advantages of IGBT over 

a Power MOSFET and a BJT are: 

1. It has a very low on-state voltage drop due to conductivity 

modulation and has superior on-state current density. So smaller 

chip size is possible and the cost can be reduced. 

2. Low driving power and a simple drive circuit due to the input 

MOS gate structure. It can be easily controlled as compared to 

current controlled devices (thyristor, BJT) in high voltage and 

high current applications. 

3. Wide SOA. It has superior current conduction capability 

compared  with  the  bipolar  transistor.  It  also  has  excellent 

forward and reverse blocking capabilities. 
The main drawbacks are: 

1. Switching speed is inferior to that of a Power MOSFET and 

superior to that of a BJT. The collector current tailing due to the 

minority carrier causes the turnoff speed to be slow. 

2. There is a possibility of latch up due to the internal PNPN 

thyristor structure. The IGBT is suitable for scaling up the 

blocking voltage capability. In case of Power  MOSFET, the on- 

resistance increases sharply with the breakdown voltage due to 

an  increase in the resistively and thickness of the drift region 

required to support the high operating voltage. 

T 
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Because   of   their   unipolar   nature,   the   power 

MOSFET can switch at very high speed. Indeed, there is no 

need to remove minority carriers as with bipolar devices.  The 

only intrinsic limitation in commutation speed is due  to  the 

internal capacitances of the MOSFET. These capacitances must 

be charged or discharged when the transistor switches. This can 

be a relatively slow process because the current that flows 

through the gate capacitances is limited by the external driver 

circuit. This circuit will actually dictate the commutation speed 

of the transistor (assuming the power circuit has sufficiently low 

inductance 

II. SOFT SWITCHING 

Soft switching can mitigate some of the mechanisms of 

switching loss and possibly reduce the generation of EMI 

Semiconductor devices are switched on or off at the zero 

crossing their voltage or current waveforms. The soft-switching 

techniques applied to the soft-switching techniques applied to 

the   power converters have attracted attention for its peculiar 

advantages over the hard-switching techniques such as low 

switching loss, high-power density, EMI/RFI noise reduction 

and so on [5], [6], 

[7], [8]. 

 
Zero-current switching: 

 
Transistor turn-off transition occurs at zero   current. 

Zero-current switching eliminates the switching loss   caused by 

IGBT current tailing and by stray inductances. It can   also be 

used to commutate SCR’s. 

 
Zero-voltage switching: 

 
Transistor turn-on transition occurs at zero voltage. 

Diodes  may  also  operate  with  zero-voltage switching.  Zero- 

voltage switching eliminates the switching   loss   induced by 

diode stored charge and device output capacitances.   Zero- 

voltage  switching  is  usually  preferred  in  modern  converters 

.Zero-voltage transition converters are modified PWM 

converters, in   which an inductor charges and discharges the 

device capacitances Zero-voltage switching is then obtained. 

 

III. FEATURES OF ZVS AND ZCS SWITCHING 

1. The sinusoidal approximation allows a great deal of insight to 

be gained into the operation of resonant inverters and dc–dc 

converters. The voltage conversion ratio of dc–dc resonant 

converters can be  directly related to the tank network transfer 

function.  Other  important  converter  properties,  such  as  the 

output characteristics, dependence  (or lack thereof) of transistor 

current  on  load  current,  and  zero-voltage  and  zero-current- 

switching transitions, can also be understood using this 

approximation. The approximation is accurate provided that the 

effective Q–factor is sufficiently large, and provided that the 

switching frequency is sufficiently close to resonance. 

 
2. Simple equivalent circuits are derived, which represent the 

fundamental components of the tank network waveforms, and 

the dc components of the dc terminal waveforms. 

 
3. Exact solutions of the ideal dc–dc series and parallel resonant 

converters are  listed  here  as  well.  These  solutions  correctly 

predict the    conversion ratios, for  operation not only in  the 

fundamental continuous conduction mode, but in discontinuous 

and sub harmonic modes as  well. 

 
4. Zero-voltage switching mitigates the switching loss caused by 

diode   recovered charge and semiconductor device output 

capacitances.  When the objective is to minimize switching loss 

and EMI, it is  preferable to operate each MOSFET and diode 

with zero-voltage switching. 

 
5. Zero-current switching leads to natural commutation of SCRs, 

and can  also mitigate the switching loss due to current tailing in 

IGBTs. This paper proposes an improved zero-voltage and zero- 

current-switching (ZVZCS) full bridge PWM converter to 

improve the disadvantages of the previously presented ZVZCS- 

FB-PWM converters [1]–[4]. 

 
Various  hybrid half- and full-bridge converters, as shown in 

Fig.  1-3  ,  have  been  proposed [9],  [10],  [11]  for  efficiency 

improvement.  The  common  characteristic  is  that  the  input 

energy can be transferred  to the output even in the freewheeling 

interval of the output inductor by observing the three-level 

voltage waveforms of the secondary-side rectifier. Therefore, 

those soft-switching dc–dc topologies can achieve high 

efficiency and significantly reduce the output inductance 

requirement because of their parallel power processing feature 

[12]. 

 

IV. HYBRID HALF AND FULL-BRIDGE CONVERTERS 

ZVS WITH SINGLE TRANSFORMER 

    In Fig  switches  S1–S4  are  controlled  by  the phase shifted   

constant frequency pulse width modulation (PWM)  technique    

to  provide  zero-voltage-switching (ZVS) condition for all 

MOSFET switches like the ZVS full-bridge converters   would 

do. Moreover, the circuit configuration through the additional   

two  active switches (S5 and  S6 )  is changed to half-bridge 

from full-bridge during the freewheeling interval of the output  

inductor, which can significantly reduce the output filter  and 

effectively improve efficiency because the active power is   

transferred to the output in the freewheeling interval. 
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Fig. 1. Hybrid half- and full-bridge converters & ZVS with 

single transformer 

 

V. ZERO-VOLTAGE ZERO-CURRENTSWITCHING 

(ZVZCS) HYBRID HALF- AND FULL-BRIDGE 

CONVERTER 

    To overcome this problem, a zero-voltage zero- current 

switching (ZVZCS) hybrid half- and full-bridge converter was 

developed . As shown in Fig.4, the leading leg using  MOSFETs 

is a three-level leg, where the switches realize ZVS in a wide 

load rang, and their voltage stress is half of the input voltage. 

The lagging leg adopting insulated gate  bipolar transistor 

(IGBT)  operates at ZCS in the full-load and full-line range . 

This circuit also maintains the basic feature that the active 

power is transferred to the output in the free wheeling interval 

of the output inductor. Hence, it is very suitable   for high-

voltage and high-power applications. However, the conduction      

loss in the lagging leg increases and the magnetizing energy of 

the transformer cannot be recycled due to the series diodes. In 

addition, the input voltage utilization is low because of the 

voltage drop across the blocking capacitor. 

 
 

 
Fig. 2. Hybrid half- and full-bridge converters & ZVZCS with 

single transformer 

 

VI. ZERO-VOLTAGE SWITCHING (ZVS) WITH TWO 

TRANSFORMERS HYBRID HALF- AND FULL-

BRIDGE CONVERTER 

 
The topology in Fig. 3 removes two active switches and 

their associated drivers in Fig. 3 and 4 by adopting additional 

transformer. One of the distinctive features of this topology is 

the full ZVS range of the active switches (S3 and S4) in the 

lagging leg because the desired magnetizing current peak value 

of  the  transformer TR2  is  independent of  the  shifted  phase 

angle and the output current. Thus, the duty   cycle loss is 

significantly   reduced by using a small leakage inductance to 

obtain  a reasonable ZVS range of the leading leg. It also can 

significantly  reduce  the  output filter and effectively improve 

efficiency because of hybrid half- and full-bridge configuration. 

However,   when the transformer TR1 primary side is shorted 

with S1 and  S3 or S2 and S4 ON, a circulating current will be 

created through  the switches and the windings of transformer 

TR1  due  to  series connection of  the  secondary sides of  the 

transformers TR1 and  TR2 , resulting in excessive conduction 

loss. In addition, the  ZVS condition of the switches (S1 and S2 ) 

in the leading leg  will be lost when the output current is zero 

and the phase-shift angle is nearly 180◦. 

 

 
 
Fig. 3. Hybrid half- and full-bridge converters. & ZVS with two 

transformers 
 

VII. BASIC OPERATION OF PROPOSED CONVERTER 

 
Fig.4   shows the circuit diagram of the 

proposed converter   which composed of two parts: 1)   the 

resonant half-bridge circuit including two MOSFETs S1 and S2 , 

loosely coupled transformer TR2 , resonant capacitor C3 , and 

the secondary rectifier D5 , D6 , and C1 , C2 ; and 2) the phase- 

shifted full-bridge circuit including two MOSFETs S1 and S2 as 

leading-lag, two IGBTs as lagging leg, tightly coupled 

transformer TR1 , the secondary rectifier D1−4 , and D7 , and 

the LC output filter. The topology operating principle can be 

explained by the gating sequence and associated   key voltage 

and current waveforms shown in Fig. 3, where Cs 1 and Cs 2 are 
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the  equivalent  capacitance  of  the  MOSFETs  S1  and  S2  , FB ZVCS DC-DC converter is   modelled using the blocks of 

respectively, Vrect is voltage of the output inductor left-side Simulink and the result of  ZVCS DC-DC converter is shown in 
point referred to the output ground, Vo is the output voltage, 
ipri1 and ipri2 are the primary current of the transformer TR1 

and TR2 respectively, iLm2 is the magnetizing current of the 

transformer TR2 , and the vds1 is the drain-to-source voltage of 

device S1. The proposed circuit combines the behavior of two 

different   converter   topologies:   LLC   half-bridge   converter 

fig 5. Input voltage is shown in Fig 6.Driving pulse of Q1-Q4 

switch are shown in Fig 7. DC Output voltage is shown in Fig 8 

& Fig 9. DC output Current is shown in Fig 10. Experimental 

waveforms of the primary voltage (V ) and primary current (I), 

and secondary rectifier voltage is shown in Fig 10.  ZVS of 

operating at the load-independent resonant frequency and the leading leg  switches (a)Turn on &  (b)Turn off  is  shown in 
constant frequency phase-shifted full-bridge converter. 

 

 

 
 
 

Fig.4.Circuit configuration for the proposed converter 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 

Fig.5. Simulink model of proposed converter 

Fig.11 The specification are listed below in the table I 
 

 

 
 

 
Fig.6. Intput Voltge 

 

 
 

Fig 7. Driving Pulses for switches 
 

 
 
 

 
 

 
Fig.8.output Voltge 
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Fig.9. output Voltage 

 

 
 

Fig.10. Output current 

 

 
 
 

 
Fig. 10. Experimental waveforms of the primary voltage (V ) 

and primary current (I ), and secondary rectifier voltage. 

 
 

Fig.11.ZVS of leading leg switches 

(a)turn on & (b)Turn off 
 

 
Table 1: Design parameter of hybrid inverter 

 
DESIGN PARAMETER RATING 
Input Voltage 400V 
Switching Frequency 50 KHz 
Output Voltage 495.6V 
Output Current 16.52 A 
POWER 15.7 W 
TON 50 % 
TOFF 50 % 
Duty cycle 50 % 
T 100 % 
Switching Frequency 50 KHz 
Lo 0.2 mH 

Co 20 microfarad 
Ro 30Ω 

 

VIII. CONCLUSION 

A   novel   hybrid   resonant   and   PWM   converter 

combining resonant   half-bridge and phase-shifted full-bridge 

topology has been  proposed to achieve high efficiency and true 

full soft-switching range and 
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design considerations are illustrated. Experimental results from the 2.5 kW IGBT/MOSFET  based prototype is shown to verify the 

operation principle. 

The  distinctive  features  of  the  proposed  circuit  are summarized as follows. 

1)  With  the  parallel  LLC  resonant half-bridge configuration, ZVS of MOSFETs in the leading leg can be ensured from true 

zero-load to full-load, and thus, the super junction   MOSFET with slow reverse recovery body diode can be reliably used. 

2) IGBTs in the lagging leg work at zero-current switching with 
minimum circulating conduction loss because the   paralleled secondary-side dc voltage source effectively reset    the circulating   

current;   therefore,   the   turn-off   loss   and   the conduction loss of the IGBTs are significantly reduced. 

3) Duty cycle loss is negligible since the leakage inductance of the main transformer can be minimized without losing   ZVS 

operation; thus, the current stresses through the   primary-side semiconductors are minimized by the optimized turns ratio of the 

main transformer. 

4) The topology is suitable for wide-range output voltage   or current source applications because of the buck-type configuration with 

the simple phase-shift PWM, and thus,  it is a good candidate for the electrical vehicle battery charger. The hybrid resonant and 

PWM converter has been designed, implemented, and tested for a 3.4-kW hardware prototype. Experimental  results show that 98% 

maximum efficiency and full range soft switching are achieved. 
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    Abstract- Aim of the system is to develop a field 

programmable gate array based edge detection system. the 

implementation done through hardware description 

language(VHDL),this way of implementation is taken because 

interfacing to a field programmable gate array is necessary  

VHDL will support  this action . so we can implement it on low 

cost FPGA for speeding up the development and prototyping . 

The experiment is taken over two images, a colored image and 

a grey scale image. Finding the edges by using method of sobel 

edge detection, this is because it  is the simplest method among  

many edge detection methods also efficient too. 

 

 

    Index Terms- Sobel edge detection, Test bench, Kernel, 

FPGA, VHDL 

I. INTRODUCTION 

dge detection means finding the edges of the image 

according to the intensity variation of each pixel. This 

characteristic of edge detection gives much application in 

image processing as well as computer vision applications. The 

edge detection mainly applicable in case of data transmission, 

in that case the edge detected data reduce the amount  of data to 

be transmitted. In this system we are using sobel edge detection 

method, it is a gradient approach. So we want to fix a threshold 

value to compare with each of the gradient value for detecting 

if the pixel under consideration is a edge or not. It is also 

necessary that we want to set a threshold value have a upper 

and lower limits. Upper threshold will helpful to detect the 

edges and lower threshold will recognize the curves in the 

image.  

Here the edge detection is a gradient approach. So we are 

taking the first derivative of each pixels and calculate the 

gradient value, this value compared with threshold values and 

detect if it is edge or not. The edge is detected in accordance 

with the intensity variation, if high change in the value of 

intensity then there is a edge. The intensity value is constant, 

then derivative value is zero and there is no edge. Along with 

sobel edge detection there are many methods to find edges of 

an image. Comparing to other methods edge detection by sobel 

method is less complex and easy for computation. 

The edge detection code written in VHDL is interfaced with 

FPGA and all this processing is done in FPGA ,according to the 

codes . The processed image can be interfaced with a monitor 

display, so edge detected output is can be obtained in the 

monitor display. 

 

II. SYSTEM OVER VIEW 

In this system the image of the object is taken using a 

camera, this image is then interfaced with field programmable 

gate array using a interfacing cable. The code for processing of 

the image is loaded in FPGA so the processing of the image is 

taken place in there and edge detected output is obtained. Then 

FPGA interfaced with a monitor display, so output can visible 

as edge detected image in monitor display. 

 

 
Figure 1: system over view 

 

III. THE SYSTEM DESIGN MODULES 

   

 
Figure 2: System Design Modules 

 

For efficient working of the system we need to create number 

of modules and each of module contain several sub modules 

with specific  functions. In this system main module is a 

test_project module. Under this module each of the modules 

comes . each of the module under influence of this again divide 

and sub divided. So working of the system depends on each of 

this modules. 

 

E 
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A. Test_project 

 

It is the main module in this system design ,this module is 

again divided into two major modules. The unit which has to be 

tested is included in this module. Edge sobel kernel is the 

module ,that is unit under test. The program for mimics a 

camera and monitor is included in this module .  so without 

help of hardware components we can check the correctness of 

the output. The frequency and duty cycle specified in the 

program is exact same as that of camera used. Here extra time 

is provided for initialization and cleaning. 

 

B. Test Bench 

  

For proper and efficient working of the system a test bench is 

included. The function of the test bench is to read and write of 

the image  to the file system. The input signals to the system 

will read the image from the file system and output signals 

from the system will write the edge detected images to the file 

system. 

 

C. Edge Sobel Wrapper 

  

This is responsible for the synchronization of signals from 

the camera and monitor display. Provide sufficient delay to 

each of the pixels for correct entry in the memory is also it’s 

responsibility. This module is divided into two modules for 

fulfilling the requirements of the module. Cache system module 

and kernel modules are those two modules. The 

synchronization and delaying is deal with this modules. 

 

D. Kernel 

 

The function of the kernel is masking of each pixels.  A 3x3 

kernel is used here. There is a scaling factor is applied in 

kernel, for getting more smoothened images. It also responsible 

for computation gradient. It’s out put changes in accordance 

with small change in the input. The calculated gradient value is 

compare with the fixed threshold value ,and edge detected if the 

gradient value above the threshold. 

 

E. Cashe System 

 

This functioning as a delayer for correct storage of each 

pixels in the memory. For improved performance of this system  

it also divided into three sub modules. Double fifo line 

buffer,sync signal delayer,and counter are those modules. 

 

F. FIFO line buffer 

It always read a value before it write to memory .it’s 

functioning depends upon two clock values. One clock is for 

reading and another for writing. So the inverse of clock that 

used for reading is taken for writing. 

 

G.  Double FIFO line buffer 
 

The image we are considering is a 640x480 ,so we have to 

store both column pixels and raw pixels. So we are combining 

two of the fiffo line buffers for this purpose. So it will capable 

of storing both column values and raw values. This consists of 

three output line, one for current value ,one for previous value, 

and next one for the value before the output 2. 

 

H. Sync Signal Delayer 
It for Delaying the synchronization signals of one line and 

two pixels. Also ensure that the memories are filled with the 

appropriate pixel values.The design was divided into five 

phases for proper working 

 

I. Counter 
Here using a Generic counter. It has  active low reset and 

then instantiated two times. Two counters, One counter is used 

to count the rows and other is used to count the columns. 

 

IV. SIMULATION 

 

The code written in VHDL because it will supported by 

Xilinx software ,and this Xilinx supports the low cost FPGA . 

So implantation can be done easily. 

 

 
Figure 3 : Simulation Result 

 

Here we using both coloured image and black & white 

image. In case of coloured image back ground image is not 

perfectly black, there are  many pixels with different values like 

noise. 

   

 
Figure 4: Edge detected output of both black &white and colour 

image 

V. CONCLUSION 

It is useful to emphasize edges of the image. So will helpful 

in image processing and computer vision applications. The 

Sobel edge detector used here, because it is the simplest method 
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among edge detection techniques. But sometimes it fails ,when 

deep intensity change occurs edge may not be detected. 

Sometimes same edge detected two times that will affect the 

quality of image. A pair of 3 x 3 convolution masks used, 

scaling factor also applied for getting smoothened image. Test 

bench used to read/write an image from/into the file system. 
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Abstract- Organic soil management has become the pressing 

need today for reversing the cycle of soil degradation and 

thereby putting a step forward towards soil and crop 

sustainability. At the same time sustainability has been far 

fetched even after application of organic soil inputs over a 

period of years. Practical experience has indicated three 

regulating avenues in the way of achieving the above set target 

i.e., i) quality of soil input  ii) quantity of application and  iii) 

unit cost. Hence, an effective composting method, which 

enables the production of good quality compost at an 

economical cost, can only meet the criteria for sustainable 

organic soil management The present study at Maud tea estate 

(Maud T.E.) in Assam, India under FAO-CFC-TBI Project, 

2008-2011; was aimed at comparative evaluation of different 

available and practiced composting methods viz. Vermi, 

Indigenous, Biodynamic and Novcom composting in terms of 

their end product/ compost quality as well as respective cost. 

Study revealed that comparable values were obtained for all 

types of compost in terms of physical properties, organic 

carbon, C:N ratio, stability, maturity and phytotoxicity status. 

However, compost produced under Novcom composting 

method showed better results in terms of total NPK content 

(i.e. nutritional content) and microbial population, which being  

in the order of 10
16

 c.f.u. was significantly higher than the 

values obtained for rest other types of studied compost. 

Compost Quality Index (CQI) was formulated (using four 

specific compost quality parameters viz. total nutrient content, 

C/N ratio, microbial potential and germination percent) to 

classify the quality of different types of compost as good, 

moderate, poor etc. for easy understanding at the users’ level. 

Study of convenience factor and cost of production also 

indicated comparatively higher potential of Novcom 

composting method.  

 

Index Terms- Composting method, Microbial population, 

Compost quality index, Cost of production 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I. INTRODUCTION 

 

In the present agricultural scenario there has been a growing 

conviction that compost is the best option available to restore 

and enhance soil potential in order to attain sustainable soil and 

crop productivity. Research has conclusively established that 

long term application of organic manure competes well in 

production with direct application of chemical fertilizer 

(Briggs and Courtney, 1985). Present research proves that 

compost application has also been found to influence the 

microbial induced suppression of soil borne plant pathogens 

and diseases (Hadar and Mandelbaum, 1992; Hoitink et al., 

1991). However, the above objectivities can be met only by 

application of good quality on- farm compost. This is because 

quality of soil input determines its dosage of application and 

thereby the related economics.  

Off-farm soil inputs are mostly of non-uniform 

quality as well as highly priced, which leads to voluminous 

requirement and thereby huge capital investment. Considering 

the lower economic status of Indian farming community, high 

capital investment on the other hand often leads to lower 

quantity application. These are the reasons why  application of 

organic soil inputs even over a period of years have not been 

able to regenerate soil health to the point where crop 

sustainability will be assured under organic soil management 

that too at an affordable cost. Selection of proper 

biodegradation process becomes imperative to ensure recycling 

of on- farm waste into quality compost, for which comparative 

evaluation and scientific documentation of different 

composting methods is necessary. Also an index for 

classification of compost quality in terms of good, moderate, 

poor etc. can enable the producer to get a fair idea about any 

compost choice and taking decision for soil management 

accordingly. Hence, the present study was taken up to evaluate 

the effectivity of different composting methods in terms of end 

product quality, process convenience and cost of production to 

assess their potential for large scale adoption along with rating 

of compost quality using Compost Quality Index (CQI). 

Comparative Evaluation of Compost Quality, 

Process Convenience and Cost under Different 

Composting Methods to assess their Large Scale 

Adoptability Potential as also Complemented by 

Compost Quality Index 
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II. METHODOLOGY 

On-farm available green matter comprising common garden 

weeds viz. Mikania micrantha, Ageratum houstonianum, 

Axonopus compressus, Digitaria setigera Roth, Clerodendrum 

viscosum Vent., Scoparia dulcis Linn., Paspalum longifolium 

Roxb etc. were used for making four different types of compost 

viz. vermi compost, Indigenous compost or Farm Yard Manure 

(FYM), Biodynamic compost and Novcom compost; as per 

their standard processes (described below) at Maud  tea  estate 

in Dibrugarh, Assam  (India). Vermicompost was produced 

within a period of 75 days, the biodegradation period for 

Indigenous and Biodynamic compost was 90 days while that 

for Novcom compost was 21 days. Twelve heaps were made 

for each type of compost.  
 

Vermi compost preparation at Maud T.E. 
 

Raw materials used: Common garden weeds viz. Mikania 

micrantha, Ageratum houstonianum, Axonopus compressus, 

Digitaria setigera Roth etc. and cow dung at 60 : 40 ratio was 

used for making compost. 

Earth worm: 4000 – 4500 earth worms (Esenia foetida) were 

required for each layer comprising about 600 to 650 kg of raw 

materials. 
 

Vermi shed and Vermi compost pit : A plastic shed with 

bamboo structure was made for protecting the vermi pit from 

direct sunlight as well as rainfall. A vermi compost pit was 

prepared measuring 15 ft. in length, 4 ft. in breadth and 4 ft. in 

height. Base of the pit was soled with bricks followed by a 

sand layer. At the top of sand bed, thick cow dung slurry was 

sprayed. 
 

Preparation of Vermi Compost: 

At a selected upland chopped green matter and cow dung was 

stacked in a heap measuring 10 ft. in length, 6 ft. in breadth 

and 4 ft. in height. Proper watering was done, so that 

decomposition was initiated. This was kept for about 20 to 25 

days and frequent watering was done till the materials were 

semi decomposed and temperature of the heap came down. 

Then the materials were ready for using in the vermi pit. The 

semi decomposed raw materials were transferred into the vermi 

pit and vermi was added layer wise in the specific quantity. 

Watering on regular basis was done to keep the vermi pit 

moist. The vermi compost was ready in 40 to 50 days time. 
 

Biodynamic compost preparation at Maud T.E. 
 

Raw materials used: Common garden weeds viz. Mikania 

micrantha, Ageratum houstonianum, Axonopus compressus, 

Digitaria setigera Roth etc. and cow dung at 70 : 30 ratio was 

used for making compost. 
 

Preparation of Biodynamic Compost: 

At first 2 kg Cow Pat Pit (CPP) was mixed with some water 

and kept for 4-6 hours. After that at least 30 ltr. of water was 

added to it and stirred well. A plain land facing east- west 

direction was chosen for better effectivity. After cleaning the 

land, the soil was moistened by spraying water on the surface. 

A 15 ft. long bamboo strip was placed in the middle of the land 

with the help of two bricks. Two 2 ft. long bamboo strips 

(lying across) were placed at every 2ft. interval on the main 

strip. Dry grasses were spread over the bamboo structure (up to 

6 inches height) and watered to make it wet. A layer of cow 

dung (about 3 inches thick) was made next and water was 

sprayed on it. 2 ltr. CPP mixture was sprayed on the layer. The 

processes of layering with grasses and cow dung were repeated 

until the height was raised up to 2 ft. Then a layer of fresh 

green matter was made over it (about 4 inches height) and 15 

kg CaO was broadcasted on top of the layer. The process of 

layering with grass and cowdung was again repeated until the 

height of the heap reached to about 4 ft. The top layer of the 

heap was made of cow dung. 3 holes were made on the heap 

and some CPP mixture was poured in those holes. After that 

CPP mixture was used to moisten the heap. Concentrated cow 

dung slurry was prepared by mixing a certain amount of soil 

with cow dung and the entire heap was plastered by it. 
 

Method for preparation of CPP :  

A structure 1.5 ft. in length x 1.5 ft. in breadth x 1 ft. in height 

was made using bricks and the inner wall was pasted with fresh 

cow dung. The bottom of the structure was not lined with 

bricks. The pit was filled with fresh firm cow dung, eggshells 

and basalt dust was inserted into the dung (for 20kg of manure 

65gms crushed eggshells and 166gm basalt dust was used) and 

spaded for an hour, next jaggery solution (100gm jaggery and 

one liter water) was sprinkled over it. After gently patting the 

cow dung six holes, 2 inches deep were made in it, followed by 

incorporation of Biodynamic preparations (1gm each of 503-

506 and 1ml of 507). Fresh jute sack was placed over the pit to 

maintain moisture and to avoid excessive drying. The mixture 

was aerated once during a month with a garden fork. CPP gets 

ready in 60 days. 
 

Indigenous compost (FYM) preparation at Maud T.E. 
 

Raw materials used: Common garden weeds viz. Mikania 

micrantha, Ageratum houstonianum, Axonopus compressus, 

Digitaria setigera Roth etc. and cow dung at 70 : 30 ratio was 

used for making compost.  
 

Preparation of Indigenous compost: 

At a selected upland and flat area chopped green matter was 

spread to make a base layer measuring 15 ft. in length and 4 ft. 

wide. Green matter was chopped down to 1/2'' Size and placed 

evenly till 1 ft. followed by a layer of cow dung. The process 

was repeated till the heap reached a height of about 5 ft. The 

heap was covered with clay mud. The heap was demolished 

and upturned once the height reduced below 4 ft. and 

reconstructed to a height of about 5 ft. Compost was ready in 3 

months time. 
 

Novcom compost preparation at Maud T.E. 
 

Raw materials used: Common garden weeds viz. Mikania 

micrantha, Ageratum houstonianum, Axonopus compressus, 

Digitaria setigera Roth etc. and cow dung at 80 : 20 ratio was 

used for making compost. 
 

Novcom solution: Biologically activated and potentized extract 

of Doob grass (Cynodon dactylon), Bel (Sida cordifolia L) and 

common Basil (Ocimum bascilicum). 
 

Total requirement of Novcom solution: Total 250 ml Novcom 

solution is required for 1 ton of raw materials (100 ml on day 1 

followed by 75 ml each, on day 7 and day 14). 
 

Preparation of Novcom compost: 

 

Day 1 : At a selected upland and flat area chopped green 

matter was spread to make a base layer measuring 10 ft. in 

length, 5 ft. in breadth and 1 ft. in thickness. This layer was 

sprinkled thoroughly with diluted Novcom solution (5 ml/ ltr. 
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of water) and over this layer, a layer of cow dung (3 inches in 

thickness) was made followed by a second layer of chopped 

green material, once again 1 ft. in thickness. The green matter 

layer was once again sprinkled with diluted Novcom solution 

(5 ml/ ltr. of water) and the process was continued till the total 

height reached to about 6 ft. After construction of each layer of 

green matter it was compressed downward from the top and 

inward from the sides for compactness. 

 

Day 7 : On the 7th day compost heap was demolished and 

churned properly. The material was next laid layer wise and 

after making each layer diluted Novcom solution (5 ml/ ltr.) 

was sprinkled thoroughly as done on 1st day. After seven days 

the volume of the composting material decreased due to 

progress in decomposition process. Hence, to once again 

maintain the heap height to about 6 ft.; the length and breadth 

of the heap was maintained at 6 ft. x 6 ft. respectively. The 

heap was once again made compact as described earlier. 

 

Day 14 : The same process was repeated as on day 7 and to 

maintain heap height to about 6 ft., the length and breadth of 

the heap was further reduced to 6 ft. x 4 ft. respectively. 

 

Day 21 : The composting process was complete and compost 

was ready for use.  

 

Raw materials and compost samples (12 samples from each 

type) were drawn from all the compost heaps during the period 

2010 - 2012. The samples were analyzed for physicochemical 

properties, nutrient content, microbial status, stability, maturity 

and phytotoxicity parameters. Physicochemical properties of 

compost viz. moisture content, pH, electrical conductivity, 

organic carbon, total ash content and total volatile solids were 

analyzed according to the procedure of Trautmann and Krasny 

(1997). Total N, P and K content in compost was determined 

by acid digestion method (Jackson, 1973). Estimation of 

bacteria, fungi and actinomycetes were done using Thornton’s 

media, Martin’s media and Jensen’s media respectively 

according to procedure outlined by Black (1965). Stability test 

of compost (viz. CO2 evolution rate) and phytotoxicity 

bioassay test were performed according to the procedure 

suggested by Trautmann and Krasny (1997). Seedling 

emergence and root elongation (which are phytotoxicity 

bioassay parameters) were assessed under different compost 

(using compost tea as per the procedure suggested by 

Trautmann and Krasny, 1997) vis-à-vis control (where only 

water was used). Wheat (Triticum aestivum) was used as test 

seed for above analysis.   

 

 

III. RESULT AND DISCUSSION 

 

Physicochemical Parameters of Raw Materials : 

Physicochemical properties of raw composting materials viz. 

green matter and cow dung are given in table 1. Average 

moisture content in green matter and cow dung varied from 

70.40 to 84.65 and 76.81 to 86.62 percent with 43.58 to 31.04 

percent organic carbon content respectively. Total nutrient 

content (N+P2O5+K2O) in green matter and cow dung were 

2.19 and 1.95 percent respectively. 

 

Analysis of Final Compost :   

To assess the comparative end product quality under different 

composting process viz. Vermi (VC), Biodynamic (BD), 

Indigenous (IC) and Novcom (NOV) composting method, final 

compost samples were evaluated for 35 different quality 

parameters covering physicochemical properties, nutrient 

content, microbial population, stability, maturity and 

phytotoxicity status (Table 2A and 2B).  

 

Physical Properties of Compost Samples : 

All the compost samples appeared dark brown in colour with 

an earthy smell, deemed necessary for mature compost 

(Epstein, 1997). Average moisture in compost samples varied 

from 46.87 to 55.42 percent, which may be placed in the high 

value range (40 to 50) as suggested by Evanylo, (2006). Bulk 

density of the compost samples (0.48 to 0.67 g/cc,) were well 

within the standard range (0.4 to 0.7 g/cc) as suggested by U.S 

Composting Council (2002). Porosity of the compost samples 

ranged from 50.82 to 67.22 percent (Table 1A). Water holding 

capacity values were 138.76, 126.86, 188.20 and 148.71 

percent respectively in case of  VC, BD, IC and NOV compost 

samples thereby representing high value range (standard range 

of 100 to 200 with preferred value of >100) as suggested by 

Evanylo, (2006).  

 

Physicochemical Properties of Compost Samples :  

The predominant use of compost is to mix it with soil in order 

to form a good growing medium for plants, for which pH 

forms an important criteria of consideration (Watson, 2003). 

pH value were 6.77, 7.51, 7.06 and 7.47 in case of VC, BD, IC 

and NOV compost respectively indicating that it was well 

within the stipulated range (7.2 to 8.5) only in case of 

Biodynamic and Novcom compost samples; as suggested by 

Jime`nez and Garcia (1989) for good quality and mature 

compost (Table 2A). Electrical conductivity value of all the 

compost samples ranged between 1.23 and 2.37 dSm
-1

, 

indicating their high nutrient status, and at the same time being 

safely below (< 4.0 dSm
-1

) the stipulated range for saline 

toxicity as per USCC, 2002  (Evanylo, 2006). However, 

highest EC value obtained in case of Novcom compost might 

indicate towards its comparatively higher nutritional content. 

Organic carbon content in all the compost samples 

ranged between 22.24 and 28.68 percent, qualifying not only 

the criteria for field application (16 to 38) as per the range 

suggested by USCC (2002) but also the standard suggested 

value of >19.4 percent (Australian Standard 4454, 1999) for 

nursery application. Cation exchange capacity of different 

compost samples ranged between 120.43 and 187.53 cmol 

(p+)kg
-1

, where the higher value was obtained in case of 

Novcom compost followed by Biodynamic and Indigenous 

compost. Compost mineralization index (CMI) expressed as 

ash content/ oxidizable carbon indicated the ready nutrient 

supplying potential of compost for plant uptake. The CMI 

values of the compost samples varied from 1.69 to 2.70 

indicating their compliance with the standard range (0.79 to 

4.38) as suggested by Rekha et al. (2005). Sorption capacity 

index, reflected the degree of maturity of specific humic 

compounds (Inbar et al., 1990) and in compost samples varied  

within 4.54 and 6.69 once again qualifying the criteria(>1.7) 
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for well humified compost as described by Iglesias & Perez 

(1992). 

 
 

Nutrient Content in Compost Samples : 

 

The total nitrogen content in the compost samples ranged 

between 1.74 and 2.24 percent, which was well above the 

reference range (1.0 to 2.0 percent) as suggested by Alexander 

(1994) and Watson (2003). The highest content of Nitrogen 

(2.24 percent) as obtained in case of Novcom compost might 

indicate higher fixation of atmospheric N within compost heap 

during Novcom composting process (Seal et al., 2011). Total 

Phosphate (0.61 to 0.81 percent) and total potash content (0.74 

to 1.19 percent) were also higher than the minimum suggested 

standard (0.6 to 0.9 percent and 0.2 to 0.5 percent respectively) 

by Alexander (1994) and Watson (2003). Total phosphate 

content was found to be highest in Biodynamic compost (0.81 

percent) closely followed by Novcom compost (0.80 percent). 

However total potash content was once against highest in 

Novcom compost (1.19 percent), as compared to the others. 

The comparatively higher nutrient content of Novcom compost 

(Fig. 1) might indicate towards an intense biodegradation 

process, which not only ensured minimum loss of inherent 

nutrients but also further appreciation in terms of specific 

nutrient like nitrogen (Fig. 2). C/N ratio varied from 12 : 1 in 

case of Indigenous Compost and 15 : 1 in case of Vermi 

Compost indicating that all the compost samples were mature 

and suitable for soil application. 

 
Ready Nutrient Supplying Potential of Compost : 

 

In the different compost samples water soluble carbon, varied 

from 0.25 to 0.43 percent, water soluble inorganic nitrogen 

ranged from 0.057 to 0.136 percent while water soluble 

organic nitrogen varied between 0.044 and 0.076, percent 

(Table 2B). Organic C/N ratio in compost water extract is 

considered to be one of the important index for compost 

maturity (Jimenez and Garica, 1989; Chanyasak et al., 1982 

and Bhattacharyya, 2001). The values (4.9 : 1 to 6.0 : 1) 

obtained for different compost samples were almost within the 

stipulated range of 5:1 to 6:1 as proposed by Hirai et al. (1985) 

and Chanyasak et al. (1982). 

 

Microbial Properties of Compost Samples : 

The microbial population in Novcom compost  samples (in the 

order of 10
16

 c.f.u. for total bacteria, total fungi and total 

actinomycetes count) was significantly higher (at least 10
4
 to 

10
6
 c.f.u. times) than the population obtained in case of other 

compost samples (Fig. 3). The population of ammonifiers, 

nitrifiers and phosphate solubilizing bacteria (PSB) was also 

evaluated and varied between 6.4x10
7
 and 2.2x10

14
, 31x10

7
 

and 4.2x10
14

 and 14x10
8
 and 14x10

14
 c.f.u. respectively. The 

population of ammonifiers, nitrifiers and phosphate 

solubilizing bacteria (PSB) was also distinctly higher in the 

Novcom compost as compared to the other compost. Microbial 

biomass of compost is considered as an indicator of bio-

maturity (Mathur et al., 1993) and the values obtained for the 

different compost samples (0.43 to 1.09) were well within the 

critical limit of < 1.7 percent as proposed by Mondini et al. 

(1997) for compost maturity/ stability. 
 

 

Stability, Maturity & Phytotoxicity Rating of Compost :  

Microbial respiration forms an important parameter for 

determination of compost stability (Gómez et al., 2006). Mean 

respiration or CO2 evolution rate of all the types of compost 

(1.23 to 3.72 mg/day) was more or less within the stipulated 

range (2.0 - 5.0 mg/day) for stable compost as proposed by 

Trautmann and Krasny (1997) and Bartha and Pramer (1965). 

The value obtained was also in close conformity to the 

respirometry stability class rating of U.S Composting Council 

(2002) for compost stability (Thompson et al., 2002). 

Free ammonia released from decaying organic matter 

inhibited seed germination (Okuda and Takahasi, 1961; Megie 

et al., 1967; Wong and Chu, 1985), delayed shoot growth 

(Wong and Lau, 1983) and root elongation processes. 

Analytical interpretation of all the compost samples revealed 

that the values satisfied the critical limit (< 0.04 %) for NH4
+
- 

N (Zucconi and Bartoldi, 1987) and (> 0.03 %) for NO3
-
- N 

(Forster et al., 1993). The nitrification index (ratio of NH4
+
- N/ 

NO3
—

N) ranged between 0.25 and 0.84, which was in optimum 

conformity with the standard reference range (0.03 to 18.9) for 

compost maturity as suggested by Hirai et al. (1983) and 

USCC (2002). Most importantly the ratio was even much 

below the stipulated safety limits (< 7.14) for application in 

Nursery beds (AS 4454, 1999). 

The phytotoxicity bioassay test, as represented by 

germination index provided a means of measuring the 

combined toxicity of whatever contaminants may be present 

(Zucconi et al., 1981). The test value indicated complete 

absence of any phytotoxic effect in all the different types of 

compost, as per the standard value of 0.8 to 1.0 suggested by 

Trautmann and Krasny (1997). At the same time germination 

index value of  >1.0  as obtained in case of Novcom compost 

indicated not only the absence of phytotoxicity (Tiquia et al., 

1996)  in the compost but moreover, it confirmed that the 

compost enhanced rather than impaired germination and 

radical growth (Trautmann and Krasny, 1997).  

 

 

 

Pic. 1: Large scale Novcom composting programme at 

Maud T.E, Assam. 
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Table 1 : Physicochemical parameters of green matter and cow dung used as raw material for compost production during 

2010-2012 (Pooled data of 12 samples). 

 

Sl.  

No. 
Parameter 

Analytical Value 

Green Matter Cow dung 

1. Moisture percent (%) 70.40 - 84.65 (79.46) 76.81 - 86.62 (83.30) 

2. pHwater  (1 : 5) 6.32 – 6.81 (6.61) 6.12 -  7.44 (6.78) 

3. EC (1 :5) dS/m 0.12 – 0.22 (0.15) 1.42 – 1.90 (1.69) 

4. Total Ash Content (%) 19.39 - 24.84 (21.55) 37.04 – 46.67 (40.48) 

5. Total Volatile Solids (%) 75.16 – 80.61 (78.45) 53.33 – 62.96 (60.65) 

6. Organic carbon (%) 41.75 - 44.79 (43.58) 29.63 – 34.98 (31.04) 

7. Total nitrogen (%) 0.92 – 1.23 (1.14) 0.74 – 1.08 (0.86) 

8. Total phosphorus (%) 0.33 – 0.49 (0.42) 0.47 – 0.64 (0.58) 

9. Total potassium (%) 0.50 – 0.74 (0.63) 0.41 – 0.60 (0.51) 

10. C/N ratio 35 : 1 – 43 : 1 (38 : 1) 30 : 1 – 39 : 1 (35 : 1) 

 

Table 2A : Quality parameters of different types of compost produced at Maud tea estate (Assam) during 2010-2012 

(Pooled data of 12 samples from each type of compost). 

 

Sl.  

No. 
Parameter 

Analytical Value 

Vermi compost 
Biodynamic 

compost 

Indigenous 

compost 

Novcom 

compost 

Physical Parameters 

1. Moisture percent (%) 52.49 49.86 46.87 55.42 

2. Bulk density (g/cc) 0.67 0.61 0.48 0.60 

3. Porosity (%) 58.27 50.82 67.22 58.14 

4. WHC
1
 (%) 138.76 126.86 188.20 148.71 

Physicochemical Parameters 

5. pHwater  (1 : 5) 6.77 7.51 7.06 7.47 

6. EC (1 :5) dS/m 1.23 2.01 1.89 2.37 

7. Total Ash Content (%) 52.22 55.68 59.97 48.38 

8. Total Volatile Solids (%) 47.78 44.32 40.03 51.62 

9. Organic carbon (%) 26.54 24.62 22.24 28.68 

10. CEC (cmol(p+)kg
-1

) 120.43 157.41 148.69 187.53 

11. CMI
2
 1.97 2.26 2.70 1.69 

12. Sorption capacity index 4.54 6.39 6.69 6.54 

Fertility Parameters 

13. Total nitrogen (%) 1.73 1.87 1.80 2.24 

14. Total phosphorus (%) 0.61 0.81 0.56 0.80 

15. Total potassium (%) 0.74 1.05 0.75 1.19 

16. C/N ratio 15:1 13:1 12:1 13:1 
1
WHC : Water holding capacity; 

2
CMI : Compost mineralization index 

 
 

 

 

 

 

Fig. 1: Comparative study of total nutrient 

content in Vermi, Biodynamic, 

Indigenous and Novcom compost 

samples from Maud T.E., Assam. 
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Table 2B: Quality parameters of different types of compost produced at Maud tea estate (Assam) during 2010-2012 

(Pooled data of 12 samples from each type of compost). 

 

Sl.  

No. 
Parameter 

Analytical Value 

Vermi compost 
Biodynamic 

compost 

Indigenous 

compost 

Novcom 

compost 

Ready Nutrient Supplying Potential 

17. Water soluble carbon (%) 0.25 0.26 0.35 0.43 

18. Water soluble inorganic N (%) 0.057 0.075 0.09 0.136 

19. Water soluble organic N (%) 0.044 0.053 0.058 0.076 

20. Organic C/N ratio 5.7 : 1 4.9 : 1 6.0 : 1 5.6:1 

21. Humification ratio 0.94 1.06 1.57 1.50 

Microbial Parameters (per gm moist soil) 

22. Total bacterial count
3
              48 x 10

12

 69 x 10
12

 53 x 10
12

 61 x 10
16

 

23. Total fungal count
3 
                         32 x 10

10

 23 x 10
12

 23 x 10
11

 14 x 10
16

 

24. Total actinomycetes
3
 count            11 x 10

10

 21 x 10
12

 14 x 10
11

 16 x 10
16

 

25. Total ammonifiers
4
 6.4 x 10

7
 8.4 x 10

8
 2.6 x 10

8
 2.2 x 10

14
 

26. Total nitrifiers
4
 31 x 10

7
 61 x 10

8
 18 x 10

8
 4.2 x 10

14
 

27. Total PSB
4
 14 x 10

8
 15 x 10

10
 13 x 10

10
 14 x 10

14
 

28. MBC
4
 (%) 0.43 0.84 0.88 1.09 

Stability Parameters  

29. 
CO2 evolution rate             

 (mgCO2–C/g OM/day) 
2.02 1.42 1.23 3.72 

Maturity & Phytotoxicity Parameters 

30. NH4
+
 - Nitrogen (%) 0.026 0.022 0.023 0.027 

31. NO3
-
 - Nitrogen (%) 0.031 0.053 0.067 0.109 

32. Nitrification Index 0.84 0.42 0.34 0.25 

33. Seedling emergence (% of control) 87 92 98 109 

34. Root elongation (% of control) 95 97 90 105 

35. 
Germination index                         

(phytotoxicity bioassay) 
0.83 0.89 0.88 1.14 

3
Count in MPN method.;

4
MBC : Microbial biomass carbon 
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Fig. 2: Appreciation of total N value in final compost over 

total N value in raw material, under different 

composting methods at Maud T.E. (Assam) under 

FAO-CFC-TBI Project. 

Fig. 3: Comparative study of differential microbial 

population viz. total count of bacteria, fungi and 

actinomycetes in Vermi, Biodynamic, Indigenous 

and Novcom compost samples. 
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Formulation of Compost Quality Index (CQI) : 
 

In order to classify the different types of compost, four 

specific quality parameters (which were combination of one 

or more properties that regulate the nutrient mineralization 

from compost as well as its post soil application effectivity) 

were taken up to formulate Compost Quality Index (CQI), 

which is represented by the following equation : 

 
 

Compost Quality 

Index (CQI) :  

NVNPK x  MP x GI 

C/N ratio 

 

Where NVNPK = Total nutrient value in terms of total 

(N+P205+K20) percent.    

             MP = log10 value of total microbial population in 

terms of total bacteria, total fungi and total 

actinomycetes.  

              GI = Germination Index. 
 

Classification of compost as per Compost Quality Index 
 

Compost Quality 

Index (CQI) 

 

 

Compost Quality 

Classification 

> 2.00 : Poor 

2.00 – 4.00 : Moderate 

4.00 – 6.00 : Good 

6.00 – 8.00 : Very Good 

8.00 – 10.00 : Extremely Good 

 

Average CQI values (Fig. 4) obtained for different types of 

compost indicated Novcom compost (average CQI: 6.77) to 

be of very good quality. Biodynamic, Indigenous (average 

CQI: 3.54) and Vermi compost represented moderate quality 

status as reflected by their average CQI values of 3.54, 3.04 

and 2.28 respectively. 

 

Fig. 4 : Quality rating of different types of compost as 

per Compost Quality Index (CQI).  

 

 

 

 

 

Comparative Study of Convenience Factor of Different 

Composting Methods : 

The degree of convenience or inconvenience associated with 

any composting method can be judged through different 

parameters viz. process simplicity, infrastructural 

requirement, raw material selectivity, biodegradation period, 

necessity/ frequency of monitoring required, sensitivity to 

external factors etc. The convenience factor forms one of the 

important regulating criteria towards choice of a composting 

process for large scale adoption. Comparative study of the 

different composting methods in terms of convenience 

factor is represented in table 3. The study reflected Novcom 

composting method as the most convenient option primarily 

because of its shortest biodegradation period besides 

clearing all the other judgmental criteria.  

 

 

Pic. 2: Professors from Calcutta University visit 

Novcom composting site at Maud T.E. 
 

 

Economics of Compost Production under Different 

Composting Methods : 

Economics for the production of different types of compost 

was calculated using the data provided by Garden authority 

of Maud T.E. (Table 4, Fig. 5).  As per calculation unit cost 

of compost production was lowest in case of Novcom 

compost (Rs 0.82/- per kg) followed by Indigenous compost 

(Rs. 0.97/- per kg) and Biodynamic compost (Rs. 1.08/- per 

kg). Cost of Vermi compost production was the highest with 

unit cost of Rs. 1.62/- per kg, excluding the capital 

expenditure involved. Finally cost of compost application is 

actually the cost of N, since compost dose is fixed as per the 

plant N requirement. In this respect also the lowest unit cost 

was obtained for Novcom compost, followed by Indigenous, 

Biodynamic and Vermi compost respectively. 
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Table 3 : Convenience factor of different composting methods at Maud T.E., Assam. 
 

Parameters  Vermi compost Biodynamic 

Compost 

Indigenous 

Compost 

Novcom compost 

Requirement of infrastructure Yes Partly Yes No No 

Biodegradation period 60 to 75 days 80 to 90 days 80 to 90 days 21 to 30 days 

Selectivity of raw materials Yes No No No 

Monitoring requirement.  Yes Minimum No Minimum 

Simplicity in composting process Complex Moderate Simple Simple 

Sensitivity to external factors Yes No No No 

 

Table 4 : Comparative evaluation of cost components under different composting methods. 

Parameters 
Vermi  

compost 

Biodynamic 

Compost 

Indigenous 

Compost 

Novcom 

compost 

Relevant Data Regarding Standard Compost Heap 

Total raw material used 2600 kg 2200 kg 2700 kg 4500 kg 

Recovery percent 48.89 % 56.82 % 50.74 % 68.67 % 

Mandays used 6.5 4.2 6.2 8.2 

Cost Component per Standard Compost Heap 

Green matter (@ Rs. 0.25/- per kg) Rs. 400/- Rs. 375/- Rs. 500/- Rs. 875/- 

Cowdung (@ Rs. 0.40/- per kg) Rs. 400/- Rs. 280/- Rs. 280/- Rs. 400/- 

Mandays (@ Rs. 89/- per day) Rs. 579/- Rs. 374/- Rs. 552/- Rs. 730/- 

Cost of other inputs /heap Rs. 685/-* Rs. 317/- - Rs. 525/- 

Total Cost Rs. 2064 Rs. 1346/- Rs. 1332/- Rs. 2530/- 

Total compost Produced 1271 kg 1250 kg 1370 kg 3090 kg 

Cost of 1 kg Compost Rs. 1.62/- Rs. 1.08/- Rs. 0.97/- Rs. 0.82/- 

Cost of Compost on Equivalent Moisture Basis  

(considering Novcom compost, which has the highest moisture content) 

Cost of compost per kg (Rs.)                    

(Considering that all types of compost contain 

55.42 % moisture) 

Rs.1.52/- Rs.0.96/- Rs.0.82/- Rs.0.82/- 

Cost for supplying 1 kg N (on dry weight basis) 

Total N content in 1 ton final Compost (kg) 8.22 kg 9.38 kg 9.56 kg 9.99 kg 

Cost for supplying 1 kg N (Rs.) Rs. 198/- Rs. 115/- Rs. 102/- Rs. 82/- 

* Infrastructural cost is not included.  

Extra mandays required for chopping of raw material in all the four methods has not been included in the above cost calculation. 

Note : 100 Indian Rupees equivalent to 1.83 American dollar / 1.85 Australian dollar / 1.20 British pound as on 15
th

 May, 2013. 
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Fig. 5:  Variation in unit cost of macro nutrients in the end product under 

different composting methods at Maud T.E., Assam. 

Pic. 3: Regular monitoring of 

temperature of Novcom compost 

heap ensures compost quality. 
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Pic. 4 :  Officials from CFC & TBI  witnessing large scale Novcom Composing Programme at  Maud Tea. 

FAO-CFC–TBI project entitled ‘Development, Production and Trade of 

Organic Tea’ (2009 – 2012) at Maud T.E., Assam (Model Tea Estate) 
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IV. CONCLUSION  

 

Comparative evaluation of four different types of compost viz. Vermi compost, Biodynamic compost, Indigenous compost or Farm 

Yard Manure (FYM) and Novcom compost; indicated that they were of more or less similar quality in terms of physicochemical 

properties (except for C.E.C, which was comparatively higher in case of Novcom compost), stability and phytotoxicity rating. 

However, a major difference was noted in case of nutrient content (N+P+K), where Novcom compost recorded about 19 to 29 percent 

and 13 to 37 percent higher value in terms of total N and total nutrients (N+P+K) respectively; when compared with the rest other 

types of studied compost. The higher nutrient/ N content in Novcom compost along with about 10
4
 to 10

6
 times higher microbial 

population status (total bacteria, fungi and actinomycetes), reflected its comparatively higher potential towards mineralization of plant 

nutrients as well as restoration and enhancement of the native soil microflora, post soil application. Biodynamic and Indigenous 

(FYM) compost represented similar microbial potential but when compared in terms of nutrient content, the former definitely scored 

higher. Assessment of the convenience factor and cost of compost production, which are the determinant criteria for large scale 

adoptability of any composting process, indicated Novcom composting method as a convenient process with lowest unit cost (Rs. 

0.82/- for 1kg compost and Rs. 82 for supplying 1kg N) while vermicompost came out as a costly proposition with highest unit cost 

(Rs. 1.62/- for 1kg compost and Rs. 198 for supplying 1kg N) vis-à-vis lowest nutrient content and microbial potential.  
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 Pic. 5: Indigenous composting (FYM) programme at 

Maud T.E. under FAO-CFC-TBI Project. 
 

 

 Pic. 6: Biodynamic composting programme at Maud 

T.E. under FAO-CFC-TBI Project. 
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Abstract- When women diagnosed with breast cancer undergo 

mastectomy and adjuvant medical treatment, they are confronted 

with multiple side-effects causing appearance related issues that 

have a profound impact on their identity, implicitly in terms of 

their sense of self and explicitly in terms of their social self. 

Therefore the aim of the study was to explore how the altered 

appearance of female breast cancer survivors impacted their 

perception of self-identity, after undergoing mastectomy and 

adjuvant treatment. The objectives of the study were - a) to 

explore the concept of physical appearance among female breast 

cancer survivors and b) to explore the issues faced by female 

breast cancer survivors in relation to their physical appearance. 

The sample included 7 female breast cancer survivors selected 

from a purposive non-probability sampling technique. They were 

interviewed based on a semi-structured interview guide. The data 

transcribed was analyzed using directed content analysis. The 

findings involved two global themes-1) Concept of physical 

appearance-survivor’s perspective and 2) Problem adoption and 

adaptation-indicating the identity stability. Through these results 

the present study concluded that altered appearance of female 

breast cancer survivors impacts their perception of self-identity, 

in the explicit perspective more than the implicit perspective, 

after undergoing mastectomy and related treatment. 

 

Index Terms- Breast cancer, Survivors, Appearance, Identity 

 

I. INTRODUCTION 

reast cancer is a serious condition where malignant or 

cancerous growth of cells affects the tissues of the breast. 

Breast cancer has become a common condition with a rise in the 

diagnoses of new cases along with an increase in the 

survivorship. Although survivorship has increased, such a health 

condition is associated with multiple changes in one’s perception 

of their identity due to the many appearance related issues they 

are confronted with during the treatment process (Kaiser, 2008).  

A large number of them face immense emotional distress due to 

appearance related issues that alter perceptions of who they are, 

demonstrating the need for psychosocial therapy, counseling and 

support (Mehnert & Koch, 2007).   

 

II. CONCEPT OF PHYSICAL APPEARANCE 

         Physical appearance is viewed synonymously with the 

concept of physical attractiveness. With this similarity 

stereotypical meanings have been indicated by studies that 

conclude physically attractive people are more sociable, 

physically and mentally healthier, sexually exciting, and more 

successful in their future and present tasks (Patzer, 2006). With 

the attribution of such significance to physical appearance, 

physical alterations usually decrease physical and mental quality 

of life, causing female breast cancer survivors to have feelings of 

low self-concept (Lloyd et al., 2000). Appearance related issues 

among breast cancer patients mainly arise from the traumatic 

surgical and adjuvant treatment period that they go through. The 

surgical option of mastectomy, involving removal of the entire 

breast leads to severe physical and mental stress to the individual 

undergoing the procedure as it is difficult for them to imagine a 

disfigured asymmetrical structure of the body (Frith, Harcourt & 

Fussell, 2007). Along with mastectomy, chemotherapy and 

radiotherapy are also administered as adjuvant techniques that 

are explained as traumatic due to their side effects on the 

physicality of the individuals. They alter the physical appearance 

by bringing about- changes in weight, discoloration of skin, 

fingers and toe nails, loss of hair, dark circles surrounding eyes, 

vaginal dryness and infections, chronic fatigue (Bertero & 

Wilmoth, 2007). These negative consequences adversely affect 

their psychological coping in a dire manner (Harcourt & Frith, 

2008). It has been observed that appearance related changes often 

lead to an altered sense of self, psychological depression, 

insomnia and feelings of shame that significantly affect their 

self-confidence and general well-being in comparison to pre-

morbid levels of functioning (Bower, 2008). 

 

III. IDENTITY 

         Identity as a concept has been derived mainly from the 

works of the psychologist Erik Erikson in the 1950s (Erikson, 

1968). Commonly used formulation to define identity has been 

seen in terms of how a person defines who he or she is or in other 

words self-definition or self-understanding, which is too broad, 

vague and ambiguous. It is a multi-dimensional concept that has 

generally been defined by the complex question, “Who am I?” 

that involves an integrated image of oneself as a unique person, 

therefore distinguishing them from others who hold and value 

different beliefs (Bernstein, Alison, Roy, Srull & Wickens,1994). 

When an individual is dissatisfied with one’s uniqueness or 

differences in their outer appearance, there is a lesser integrated 

identity. 

         Self- identity is an enduring concept that has evolved over 

the years through various life experiences that involve the 

interaction of one’s own nature with the external environment, 

building a system of values, cherishing feelings of worth and 

certain prized material aspirations. It is strongly influenced by 

feedback received from the outside world that can include 

spiritual beliefs, intimate relationships, family and peer support, 

and other societal agencies (Bailey, 2003). Thus identity can be 

explained using a dual perspective that includes self-

B 
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understanding and societal understanding of oneself. Viewing as 

a whole, the present study views identity as either a) ‘a social 

group defined by certain membership rules and supposed 

characteristic attributes or likely behaviors’, and b) ‘socially 

differentiating features that a person is proud about and those that 

are unique of an individual, therefore viewing them as relatively 

stable but socially influential’ (Fearon, 1999). This provides an 

understanding of identity in its entirety with a socially defined 

perspective (explicit identity) integrated with a personal 

perspective (implicit identity). An interaction of the two 

perspectives influences the perception of one’s physicality.  

 

IV. MAJOR AIM 

         Largely, the present study strived to explore how the 

altered appearance of female breast cancer survivors impacted 

their perception of self-identity, after undergoing mastectomy 

and further treatment.  

 

V. OBJECTIVES 

1. To explore the concept of physical appearance among 

female breast cancer survivors. 

2. To explore the problems faced by female breast cancer 

survivors in relation to their physical appearance to 

understand the stability of their identity in the face of 

bodily alterations.  

The larger aim connected to the specific objectives stated above 

together were fulfilled by  observing the experiences of women 

who have undergone breast cancer treatment therefore shedding 

light on the personal perception of their physical appearance 

impacting their sense of self, connection and identity (Rosedale, 

2009).  

 

VI. METHOD 

         An interpretive phenomenological research design was 

employed to study the experiences of female breast cancer 

survivors on their appearance related issues. The study employed 

a qualitative descriptive research method.  

         For the purpose of the study the population consisted of all 

female breast cancer survivors who had undergone treatment for 

the disease. A non-probability purposive sampling technique was 

employed for the study to select 7 female breast cancer survivors 

who had undergone mastectomy and were undergoing further 

treatment since a minimum period of six months after the surgery 

from an oncology center in Karnataka, India. The selection 

criteria involved married female breast cancer survivors within 

the age range of 30 to 50 years who had undergone mastectomy 

and had continued treatment for a minimum period of six months 

to a maximum of one year after mastectomy. Those who were 

considered as participants were finalized after receiving consent 

from them. The participants were made aware that they had the 

freedom and the right to withdraw from the study without any 

obligation to the researcher or the study they agreed to participate 

in. Those participants who were willing to participate in the 

study were interviewed using in-depth interviews for a period of 

30-50 minutes. The interview process was led by a semi-

structured guide consisting of open-ended questions that were 

framed along with the usage of probes to aid the participants in 

eliciting elaborative responses about any appearance related 

issues if present and how that affected their identity. The guide 

consisted of 20 questions with multiple sub-questions, and they 

were organized according to the specific objectives that fulfill the 

major aim. Following this the interview guide was sent to three 

subject matter experts who have knowledge in the field of 

clinical psychology and cancer related issues to acquire various 

suggestions and perspectives for the improvisation of the guide. 

The interviews were conducted and audio-taped after which they 

were transcribed into text format for further analysis. All data 

collected was kept confidential.  

         The data collected was interpreted and analyzed using 

qualitative directed content analysis because there has been prior 

work conducted in the field and the goal was to widen and 

explore the experiences of the population (Hseih & Shannon, 

2005). 

 

VII. RESULTS 

         The socio-demographic data obtained revealed that the 

seven female breast cancer survivors had a mean age of 40.71 

years. Majority participants belonged to urban backgrounds, 

having joint families as their support systems, where their roles 

included managing the entire household with some of the 

participants balancing work life and personal life.  

         There were two global themes recognized in relation to the 

two specific objectives considered. Based on the ascertained 

coding framework that utilizes specific meaningful segments 

(lines in paragraphs) of text or refined data as determinants for 

the formulation of themes, the following were the themes arrived 

at-  

1. Concept of physical appearance- Survivors’ perspective 

2. Problem espousement and adaptation- Understanding 

the identity stability 

 

 

 

 

 

 

 

 

 

 

Table I:  Themes Obtained from the Present Study 
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Global themes Organizing themes  Basic themes 

 

 

1.Concept of physical 

appearance 

 

 

1a.  Perceived description of physical 

appearance : survivor’s perspective 

 

i. Physical appearance observed from an 

overt viewpoint 

 

ii. Stereotypical indicators of good 

physical appearance 

 

iii. Indicator of a healthy individual 

  

1b. Perceived importance of physical 

appearance in their lived experiences 

 

i. Significance of physical appearance in 

their lives 

 

 

ii. Physical appearance is incongruent to 

perceived contentment and life 

satisfaction 

 

2. Problem espousement and 

adaptation 

 

2a. Shift in perceived sense of self-

identity 

 

 

i. Encounter with disfigured bodily 

conditions 

 

ii. Redefinition of explicit identity 

 

iii.Redefinition of implicit identity 

 

  

2b. Resilience 

 

i. Experiential learning 

 

ii.Self growth 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Concept of physical appearance. 
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Figure 1:Network of Theme 1 

 

          The survivors understood physical appearance as being 

determined by how a person looks based on certain stereotypical 

indicators such as the kind of hair, skin color, body size and 

fitness and similar ones. It was perceived as sometimes 

determining a person’s inner qualities and their nature, which is 

not necessarily true of the person. Therefore in the survivors’ 

opinion physical appearance should be perceived as something 

existing at a very surface level that cannot be considered as a 

determinant judge of the inner appearance. Identity was 

attributed as being maintained more by the individual’s inner self 

and the family support existing, rather than anything related to 

the physical appearance. Stability of identity was observed to be 

merely related to appearance.  

 

   1a. Perceived description of physical appearance: survivor’s 

perspective. 

i. Physical appearance observed from an overt viewpoint 

ii. Stereotypical indicators of good physical appearance 

iii. Indicator of a healthy individual 

 

          Physical appearance according to the female breast cancer 

survivors was described in terms of how they view it and what 

they believe is the meaning of physical appearance. Differing 

thoughts following the same thread were observed to be 

consistent regarding some basic themes like, physical appearance 

being observed from an overt point of view. Appearance was 

considered as something reflected through the mirror and through 

a social point of view, indicating the social influence on 

individual’s beliefs and assumptions therefore affecting the 

personal understanding of physical appearance. The stereotypical 

indicators for good physical appearance were pointed as looking 

physically normal, healthy and ideally beautiful with black hair, 

fair and clear skin, and a likeable bodily figure.  

      

     1b. Perceived importance of physical appearance in their 

lived experiences. 

i. Significance of physical appearance in their 

lives 

ii. Physical appearance is incongruent to 

perceived contentment and life satisfaction 

 

          The survivors’ agreed that there were certain stereotypical 

indicators describing good physical appearance. However, they 

disagreed about attributing major importance to such indicators. 

Combating and surviving a fatal illness had instilled a sense of 

understanding about the importance of life among these survivors 

compared to any other healthy persons. As they would have 

experienced a life with breast cancer the significance of a life 

without disease was much greater than attributing any 

importance to physical alterations caused by the surgery and 

treatment. Although most participants felt glad about surviving, 

few of the survivors did experience some sadness related to their 

lost beauty mostly during a social event or among other people. 

On another tangent, physical appearance was perceived as 

important to lead a healthy life rather than to look good. 

 

 

 

 

 

 

 

 

 

2. Problem espousement and adaptation. 
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Figure 2:Network of theme 2 

 

          Female breast cancer survivors were found to have 

confronted various issues related to physical appearance in a 

rather intrepid manner. They had experienced distinct bodily 

changes due to the process of cancer treatment which had 

varying effects on their perception of the stability in identity. The 

problems observed by all of them were distorted bodily figure, 

loss of hair, darkening of the skin around the eyes, drying of the 

skin and other many issues. Although these bodily alterations 

were difficult for them to accept, most survivors strongly 

emphasized on striving to accept and adapt to the alternate bodily 

appearance by dealing resiliently with the impact created by 

these problems on their personal or implicit self and social or 

explicit self. Various themes delineated here explore the stability 

in the maintenance of identity from their previous healthy self to 

their present self where the survivors in their best endeavors have 

championed these problems.  

       

  2a. Shift in perceived sense of self-identity. 

i. Encounter with disfigured bodily conditions 

ii. Redefinition of implicit identity (personal identity) 

iii. Redefinition of explicit identity (social identity) 

          Perceived sense of who they are and how they perceive the 

society’s attitude towards them were seen to be at varying levels. 

Emphasizing on the problems faced in line with the appearance 

related changes; all survivors had confronted similar issues due 

to the same surgical procedure and the further treatment process. 

These changes had impacted them in latent or manifest ways in 

the manner of perceiving their social identity in a rather different 

manner compared to the maintenance of stability in terms of their 

personal identity. Simply explaining, the considered survivors 

showed some inhibition accepting their physical changes while 

facing the social environment. They had no inhibitions when in a 

protected positive family environment. An interesting aspect is 

that although there was a clear expression from most survivors of 

being the same as before in terms of personal identity given 

satisfied support from their family, these appearance related 

issues seem to have affected their social identity as they feel the 

need to conceal their cancer affected physical changes to obtain 

the same social reaction and feedback from the others in their 

environment like before.  

 

2b. Resilience.  

i) Experiential learning 

ii) Self growth 

          Resilience derived from various sources was found to be 

dominant across themes although in varying ways. When 

describing the problems related to physical changes also 

observed were the ways in which these appearance related issues 

had impacted their identity. Altered bodily changes were found 

to have impacted their social or explicit identity in a more 

profound manner rather than their implicit identity requiring 

them to maintain their cancer appearance in a covert manner. 

Learning to deal with social experiences and other life 

experiences in a covert and mentally confrontative manner, they 

became more resilient and developed individually in various 

ways.  

          Resilience within an individual does not always have to be 

developed because of social experiences from the environment. 

Certain experiences from within that are inclusive of personality 

traits of certain individuals also seemed to contribute towards 

resilience and self-growth. Many participants indicated growing 

through life experiences during the crisis situation of their cancer 

appearance. Optimism seems to be very evidently portrayed 

spelling out resilience for them. Resilience was found to develop 

while confronted with cancer experience, by believing in 

individual strength, confidence and unchanging personality 

prioritizing the unseen future rather than ruminating about the 

past. Another resilient quality was the belief of being a woman 

with inner beauty ignoring any appearance related issues. 

Contrasting to these findings of positive resilience one of the 

participants expressed a lot of pain about how a woman is 

viewed negatively by being considered a bad omen after 

undergoing bodily alterations. This indicates that resilience is 

subjective to the individual and requires a balance of internal and 

external support from the society and family to maintain a stable 

identity therefore dealing effectively with appearance related 

problems.  
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VIII. DISCUSSION 

          Conceptually, identity was viewed in the forms of explicit 

and implicit types that were influenced from various factors 

including inner and outer appearance, interpersonal relations, 

social relations, resilience and emotional or psychological well-

being. These factors observed are very important in the face of 

appearance related changes impacting identity. The themes 

discussed therefore indicate the presence of these factors in their 

experiences.  

          The first theme observed was the ‘Concept of physical 

appearance from the survivors’ perspective’ in general terms and 

in specific terms from their lived experiences. In specific terms 

they explained the perceived importance of the general concept 

in their own lives. It was found that although survivors observed 

physical appearance as overt, marked by stereotypical indicators, 

appreciated by social others and that which is attractive, when it 

came to perceived significance in their own lives, they did not 

attribute much value to it in their lives. They preferred surviving 

a healthy life regardless of the physical changes in themselves. In 

contrast to the present finding, most previous studies have found 

that female breast cancer survivors perceive the concept of 

physical appearance as playing an important role in their well-

being. A study focusing on body image among young female 

breast cancer survivors aged below 50 years found a contrasting 

result to the present finding. It was observed that a substantial 

population of women in their early months of diagnosis undergo 

crisis related to body image as they attribute significant 

importance to physical appearance in their lives. Most sexually 

active women, wished for good physical appearance in their 

lives, although due to mastectomy associated issues it could not 

be fulfilled (Fobair et al., 2006). In disagreement with most 

previous studies one of the few studies concluded with a similar 

idea as the present finding. They found that psychosocial 

disturbances were greater compared to any disfigurement or 

sexuality related issues and that these were in minimal 

significance compared to their health. As a fact, they reported 

that greater concerns like needs for emotional, psychological and 

social support were considered more valuable predictors of 

psychosocial health and positive outcome (Khan, Bahadur, 

Agarwal, Sehgal & Das, 2010). Observing that the present study 

agreed to this finding it is important to explore the reasons 

behind differences in the perceived importance of physical 

appearance.  

          The reasons can be culture oriented, understanding of the 

concept of self in their lives, level of responsibility, level of 

emotional and family support and level of acceptance by the 

immediate family members. A collectivistic-culture orientated 

study found that positive immediate support facilitated the 

survivors to think beyond their physical loss and strengthened 

their mental well-being, making them stronger within themselves 

(Muhamad, Afshari & Kazilan, 2011). Another factor about 

prioritizing heath and family over appearance to balance a stable 

identity can be observed due to the responsibilities an Indian 

woman feels obligated towards in a committed manner. This was 

also expressed by a survivor in the present study about how 

women can undergo an altered appearance and still get back to 

normal routine adapting in the best manner possible. A study 

observed that traditional cultural narratives explain women as 

expected to stabilize home and family, and portray unconditional 

self-sacrifice and nurturance (Mudita & Paul, 2006). Therefore, 

these women survivors prioritize their life over family and their 

duties rather than being preoccupied with their appearance 

related issues. 

          The second theme was termed problem espousement and 

adaptation. The present study explored the various problems that 

the survivors face, ranging from physical changes in their body 

and severe pain and fatigue to confronting the social others who 

express unnecessary sympathy. These issues were found to 

influence the survivors in redefining their sense of identity 

especially in terms of their social self, causing them to maintain a 

secretive identity of their disease and appearance related 

changes. They redefined their social self to feel comfortable 

interacting normally with the social others. Their personal 

identity was seen to be stable despite appearance related issues 

due to the immediate family support and care received from the 

family along with their individual enduring personalities. 

Majority participants did not feel the need to use prosthesis to 

cover their physical loss. They felt a sense of growth from their 

cancer experiences and therefore felt an overall sense of 

resilience and movement in their self-identity. The survivors 

accepted and adopted the problems associated with breast cancer 

and adapted to them in a positive manner. One of the studies that 

agreed with the present finding through qualitative multiple case 

study explored the posttraumatic growth from breast cancer. It 

was found that challenging life events potentiate personal growth 

and aid the survivors in comprehending such events as a learning 

enhancing the process of growth. Supporting the present finding 

it was found that survivors confronted the issues by enduring 

crisis, coping with changes and engaging mentally by adapting to 

various consequences, therefore adjusting to their normal selves. 

Therefore, adopting positive perspectives and adjusting oneself 

to alterations are keys for self-growth (Hoggan, 2011).  

          Another study supports the present finding that the 

perspective or the lens used to view the problems, and adopt the 

problems determined the extent of adaptation. It was found that 

subjective perception of stressful events and personal diathesis 

seemed to be strong predictors of posttraumatic growth. Other 

important factors determining adaptation to cancer related 

problems were contextual factors, resilience hardiness and 

cognitive appraisal (Gallagher-Ross, 2011). Similarly a study 

exploring the process of survivorship explained that they undergo 

an identity reformulation process to adjust to a new lifestyle and 

employ creative problems solving strategies to alleviate 

prolonged distress and bridge the discontinuity between their 

past, current and ideal selves. This marked the survivor’s overall 

well-being (Sherman, Rosedale & Harber, 2012).  

          These findings aid the present observations in stating that 

problems associated with breast cancer are several in terms of not 

only physical alteration of self but also social nature of self 

influenced by the way others perceive you. Therefore individual 

redefinition and adaptation of self is subjective and is important 

to become more resilient towards these experiences and to grow 

as an individual. An interesting observation was that most 

research published concentrates on vague concepts of self and 

identity which is difficult to be used for evidence based 

intervention as the focus is very large. A finding such as the one 
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in the present study explains what are the various problems and 

moves on to explore to what extent social identity and personal 

identity undergo a change due to the appearance related problems 

a directed manner.  

 

IX. CONCLUSIONS 

          The two global themes obtained fulfill the larger aim 

ascertained by fulfilling the two specific objectives laid out.  The 

first objective was to explore the concept of physical appearance 

among female breast cancer survivors. This was fulfilled by the 

observation of theme 01 which is ‘Concept of physical 

appearance”, that explained the significance attributed by the 

survivors to the concept of physical appearance from their lived 

experiences based on their general understanding of the concept. 

The second objective was to explore the problems faced by 

female breast cancer survivors in relation to their physical 

appearance. This was fulfilled by exploring the various 

appearance related issues and adaptation to these issues through 

understanding theme 02 that is ‘Problem espousement and 

adaptation’. The theme also explained self growth and resilience 

developed through experiential learning. Therefore, fulfilling the 

major aim the present study established that altered appearance 

of female breast cancer survivors impacts their perception of 

self-identity, in the explicit perspective more than the implicit 

perspective, after undergoing mastectomy and adjuvant 

treatment. Explicit identity was observed to play an overarching 

factor on survivor adjustment and personal identity.  

To understand the survivors’ way of coping and maintaining a 

stable identity further studies would be required.  Additionally, 

future studies emphasizing on the socio-economic strata & 

cultural factors that greatly influence psycho-social adjustment of 

individual identity would also need to be executed to analyze 

survivors experiences further.. 
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Abstract- The purpose of this short write-up is simply to present 

a new concept of time, which giving us naturally Lorentz 

expression in a simple way with simple mathematics and also can 

be extended for 7-dimensional space-time continuum. In this 

write-up especially particular attention is given to the seven 

dimensional metric μνg
. In metric or line element we introduced 

(3+4) dimensions where 3 usual space components and another 4 

time components instead of 1, on the basis of the four 

fundamental forces of nature. Similar to the Lorentz’s 

transformation in 4 dimensional space-time continuums the 7 

dimensional continuums also give the same type transformation 

equations. The fundamental tensors  μνg
 occur both in the 

formula for interval and in the formula for trajectory. In the first 

case it appears as a set of quantities determining the nature of 

space-time geometry and in the second case the first derivatives 

of  μνg
 appears in the Christoffel  3-index symbols. 

 

Notation 

        The notational history of higher space- times is annoyingly 

confusing (like that of early tensor calculus), mainly because one 

normally denotes time as the ‘0’ index and 1, 2, 3 for the space 

indices. Using ‘4’, ‘5’, ‘6’ as the index for the fifth, sixth and 

seven dimensions seems to be problematic. Therefore I will use 

‘5’ to denote the fifth, ‘6’ to sixth, ‘7’ to seventh dimension, so 

space and time dimensions will go like 1, 2, 3, 4, 5, 6, 7 as first 1, 

2, 3 for space and another 4, 5, 6, 7 for time components. In 

denoting the full complement of 7 dimensional space time 

indices I will use the Greek indices (


,  = 1, 2, 3, 4, 5, 6, 7). 

 

PACS:   04. ,   04.20.-q,  04.20.Cv 

 

Index Terms- 7-dimensional space-time continuum, 4-time 

components, velocity of changes, changing constant, own energy 

quanta. 

 

I. INTRODUCTION 

t is likely that we will have a hard time in answering, in a 

simple way, the fundamental question ‘what is time?’ [1]. 

Interestingly enough, this difficulty in defining in words what 

time is, is not of great concern to those beginning the study of 

physics, since we know how to measure it ! Time is what is 

measured with clock.  

        In philosophical and fundamental [2] discussions of special 

theory of relativity it is claimed that relativistic time does not 

have the same status as time in classical physics; in relativity 

theory, time – it is said – is much more ‘conventional’ than its 

counterpart in classical physics. Relativistic time is more 

strongly connected with physical phenomena than its classical 

counterpart, and is therefore not conventional in an interesting 

sense. For a discussion of the philosophical significance of 

relativistic time it is important, however, to be clear about the 

exact nature of the link between the time parameter and physical 

phenomena and processes. 

        In 1905, Einstein [3–7] using Lorentz expression established 

that the fourth dimension of nature is time-axis and denoted as 

)(4 ictx 
, where  1i  ,  c  is the velocity of light in 

vacuum and  t  is time. 

        According to Minkowski [6] our world is composed not of 

points in the Euclidean 3-dimensional space, but of events in 4-

dimensional space-time continuum. An event can be considered 

to have four co-ordinates of which three are space co-ordinates 

and fourth involves time.     

        Shortly after Einstein’s November 1915 announcement of 

his general theory of relativity, physicist initiated efforts to 

generalize it an attempts to develop a unified field theory of the 

gravitational and electro-magnetic force. Since only two forces 

[8] are known at that time. Notable [9, 10] among these efforts 

were those of Weyl (1918) and Kaluza (1921). In 1918, the 

mathematical physicists Hermann Weyl used an intuitively 

appealing version of non-Riemannian geometry to embed the 

entirely of electrodynamics into the affine connection of general 

relativity.  Then in 1919 the Polish-German physicist Theodor 

Kaluza came up with another idea that employed ordinary 

Riemannian geometry but with five dimensions (1 time and 4 

spaces). Einstein famously lauded Weyl’s theory, but quickly 

withdrew his support when he discovered that the theory was not 

physical. Einstein similarly praised Kaluza’s idea, although 

Einstein and other prominent physicist of the day were 

uncomfortable with the idea of a five dimensional world. 

        In 1926 the Swedish physicist Oskar Klein [11] came up 

with some major improvements to Kaluza’s theory, at which time 

it became universally known as Kaluza-Klein theory.  But the 

theory languished for decades until the early advent of string 

theory in the 1970s, when serious interest in extra dimensions 

experienced resurgence.  

        The purpose of this article is simply to introduce the basic 

concept of time looking into the extra dimensions of space-time 

continuum.  Therefore in this work we put here justification for 

7-dimensional  space-time continuums where 3 space and 4 time 

components on the basis of the four fundamental forces of nature 

viz electro-magnetic, strong, weak and gravitational forces.  

 

I 
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II. ASSUMPTIONS 

         (i)  Change and evolution are fundamental aspects of the 

universe. Change and evolution is the description of the medium 

to experience the time i.e. time shows itself as a parameter of 

processes of change [2]. If something were unchanging, we 

would not have any experience of time in relation to that. It 

would be like a static picture. 

         (ii)  Physics has already discovered four fundamental forces 

of nature viz electro-magnetic, strong, weak and gravitational 

forces whereby our universe is governed. Our universe is 

constantly being acted upon by these four fundamental forces. 

Changes occur in four different ways co-responding to four 

forces. For different ways of change determined the four 

components of time. Since changes occur, hence time flows in 

forward direction. 

 

III. MATHEMATICAL FORMULATION     

        Let we consider our assumption (i) that time shows itself is 

a parameter of process of change and for a particular 

fundamental force the changing occurs with a constant speed. 

 

 i.e. 
1

),,(
c

dt

zyxrd




  

 

        Where 
),,( zyxr


is position co-ordinate, t is time and 1c

 is 

a constant but it represent velocity of changes occur due to 

particular fundamental force. 

 

 Let for a small time dt the changes occur as 

               

 
dtczyxrd 1),,( 


                                                                                                        

            
22

1
2 dtcdr 

 

 
22

1
222 dtcdzdydx 

                              (1) 

 

        Now we consider the particular fundamental force of nature 

which is electro-magnetic (e-m) force and is responsible for 

changes in nature especially in molecular and atomic level. Due 

to this e-m interaction the changes occur with a constant speed 

1c
 in all level of nature including especially in molecular and 

atomic level also. But in e-m interaction photon plays a vital role 

with the speed c as mediator particle and is responsible for 

changes in both molecular and atomic level.  This gives us that 

the speed 1c
is nothing but the speed c of light, since light is 

known as photon particle. Hence equation (1) becomes,  

 

            
22222 dtcdzdydx 

                                (2) 

 

        The equation (2) is nothing but the Lorentz expression. 

        The interval between two neighbouring event is  

  

 
222222 dtcdzdydxds 

              (3) 

 

        And this expression must be independent of the 

transformation from one system to another. Hence the expression 

(3) is invariant for Lorentz transformation [5].  

        According to assumption (ii) that changes occur in our 

world in four different ways co-responding to four different 

fundamental forces of nature. Now we consider the changes 

occur in nature due to the four fundamental forces of nature 

which gives,  

 

 









4,3,2,14,3,2,1

),,(

i

i

i
i

c
t

zyxr


                             (4) 

 

        Here i= 1, 2, 3, 4   i.e. 
4321 ,,, tttt

 and 4321 ,,, cccc
are 

the components of time and changing constants due to e-m, 

strong, weak, gravitational forces of nature respectively. In 

equation (4) the units of ic
represents the unit of velocity. Now 

the changes occur for a small time 
idt the above equation (4) 

using summation convention, 

 

 
)(),,( i

i dtczyxrd 


                                                                                     

            
222 )( i

i dtcdr 
 

 
22222 )( i

i dtcdzdydx 
                  (5) 

 

 

 

        The interval between two neighbouring event is  

 

  

 
)()()()( 42

4
32

3
222

2
212

1
2222 dtcdtcdtcdtcdzdydxds 

                (6) 

 

        The above equation (6) can be written as 

 

 
242

4

232
3

222
2

212
1

2222

)(

)()()(

dtca

dtcadtcadtcadzdydxds





                       (7) 

        Here 
1)/( 2

11  cca
, since 

cc 1 ; 
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2

44
2

33
2

22 )/(&)/(,)/( ccaccacca 
are other constants.  

        According to Minkowski [6] an event can be considered to have four co-ordinates
),,,( 4321 xxxx

 of which three 

),,( 321 xxx
are space co-ordinates and the fourth 

4x  involves time. 

        Now consider the assumptions (i) and (ii) which gives that the space time continuum has (3+4) dimensions, 3 space and 4 time 

co-ordinates. So an event can be considered to have seven co-ordinates 
),,,,,,( 7654321 xxxxxxx

 of which 
),,( 321 xxx

 are 

space co-ordinates and 
),,,( 7654 xxxx

involves time as the physical world changes due to the four fundamental forces of nature. 

 

        Let
),,,,,,( 7654321 xxxxxxx

 and 
,,,,,( 5544332211 dxxdxxdxxdxxdxx  ), 7766 dxxdxx 

be co-

ordinates of two neighbouring events in any system than the interval between two events is given by  

 

 
272625242322212 )()()()()()()( dxdxdxdxdxdxdxds 

              (8) 

 

 Now the equation (8) comparing with equation (7) we get,                                                                             
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 Where 1i  

 

3.1. Lorentz transformation 

        Let consider a point having co-ordinates (
4321 ,,,,,, ttttzyx

) and (
4321 ,,,,,, ttttzyx

) for S and s system respectively 

such that the s system moves in x-direction and time components in t
1
 (say) direction similar to Lorentz transformation [5], the 

transformation becomes, 
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Where   
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, for electro-magnetic force  and 
11 a

 

 

3.2. Space like and time like intervals 

        Now consider two events in our 7-dimensional space-time continuum whose co-ordinates are   
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        In s system, this is transformed to 
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               (12)    

        Writing equation (12) with the help of equation (10) we have 

 
12s 12s

  

        This proves that the interval 12s
 is Lorentz invariant [4, 6]. 

 If 
012 S

 then the interval 12S
 given by equation (11) is 
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        This suggest that 
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        This is known as the equation of null cone.  
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 i.e. 
 012S

The interval 12S
 is real and called time like intervals. 

 

 If  
0])()()[( 2

12
2

12
2
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12  zzyyxxS
       

            

             i.e. 
 012S

The interval  12S
 is imaginary and called space like intervals. 

 

3.3. Riemannian metric 

        In Riemannian space [5, 6] of n dimensions the metric or line element for the distance between two neighbouring points 

)(),( dxxx 
is 

 

            


 dxdxgds 2

                                                                                           (13) 

 

 Here 
n...........................3,2,1, 

     

 

        Obviously equation (13) may be reduce to (3) in special case. In equation (13) 
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         The  g
  are functions of the co-ordinates (x) and may therefore vary from point to point. These functions are symmetrical, 

 

 i.e.    gg 
                                                                                             (15) 

 

        The g
  is a fundamental co-variant tensor of rank –2 obeying transformation law 
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        Where the quantities carrying bar correspond to the new co-ordinate system. 

        The fundamental tensor g
 occur both in the formula for interval and in the formula for trajectory [6]. The functions  g

 

called the co-efficient of metric are not necessarily positive but it is always assumed that the determinant 
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is never zero. 

        It will be notice that ordinary 3-dimensional space is a particular case of Riemannian space in which  
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        The Lorentz space-time continuum in special theory given by equation (3) is also special case given by Riemannian metric for 4-

dimensional space-time continuum [5, 6] and hence,  
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        Now in a similar way our theory given by equation (7) is also special case given by Riemannian metric for 7-dimensional space-

time continuum and hence comparing this with equation (13) 
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Hence, 
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        A free particle moves along a geodesic [5, 6] the differential equation is given by  
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        Here 




  is called Christoffel three-index symbols of second kind and is equal to 
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        For   = 1, 2, 3, 4, 5, 6, 7 gives seven equations determining a geodesics. 

 For flat space-time,  
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 Integrating this we get,    




a
ds

dx


.  

 Again integrating we get, 
 bsax                                                         (26)  
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        Where 
a and 

b are constant of integration. Evidently equation (26) is the type 
cmxy 

and hence represents straight line.  

        Referred to spherical polar co-ordinates and time, the line element in flat space-time is given by 
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        Here c is taken to be unity in order to use astronomical units and 
tta  1

1 &1
for e-m interaction. 

 

 

IV. CONCLUSIONS 

       In equation (7) the constant 
11 a

since 
cc 1 , where c is 

the speed of light in vacuum and other constants 432 ,, aaa
are 

to be determined according to the nature of four fundamental 

forces. 

       The natures of the four fundamental forces are not same, 

which gives us that the constants in equation (7) are not same, 

 

 i.e. 4321 1 aaaa 
                                                                                

 

Gives us that the another constants 

 

 4321 ccccc 
           (28) 

 

       Nature has gifted us the eyes which perceive changes by 

means of light. Light is the particle called photon and a mediator 

particle of electro-magnetic interaction having energy quanta 

E=hν. 

       Supposing we could look at nature by means of some other 

mediator particle of any another force than photon, then the 4
th

 

dimension of Lorentz expression will be the product of time and 

the velocity of that particle. In case of strong and weak 

interaction the changes occur due to the role plays by their 

mediator particles and therefore 32 ,cc
are the speed of their 

mediator particles respectively. If 32 ,cc
are the velocity of 

mediator particles then they must have their own energy quanta 

according to their own nature of the forces. The strong and weak 

force confined [12, 13] within the limit 
1510

m and 
1810

m 

respectively. Hence in our normal life these two components of 

time t
2 

(for strong) and t
3 

(for weak) are not affected.  The only t
1
 

(for electro-magnetic) and t
4
 (for gravitational) time components 

are realizable.  

       But the problem arises in case of gravitational force. Is there 

any mediator particle like other forces? No distinct answer. Some 

authors claimed that gravitational changes occur due to a 

mediator particle known as graviton [13], a hypothetical particle. 

But in case of other forces behind the changing there is always a 

mediator particle, which give us to think that there may have 

such type of particle having speed 4c
 for the gravitational force. 

       In equation (28) the values of c, 432 &, ccc
are not equal, 

but may be greater or less than c. If the value of anyone constant 

is greater than c (possibility in case of gravitational mediator 

particle) supports the existence of tachyons [14]. 

       Other applications of the 7-dimensional space-time 

continuum left for the forth coming papers. 
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Abstract- Substituted benzaldehydes are condensed with anisil 

and ammonium acetate to yield the corresponding 2-

substitutedphenyl-4,5-bis-(4-methoxyphenyl)-1H-imidazoles . P-

Anisil can be synthesized by the oxidation of P-Anisoin . All 

synthesized compounds were characterized on the basis of 

melting point, IR, NMR spectra and elemental analysis. 

 

Index Terms- P-Anisil, ammonium acetate, glacial acetic acid, 2-

(substitutedphenyl)-4,5-bis-(4-methoxyphenyl)-1H-imidazole.   

 

I. INTRODUCTION 

his article guides a stepwise walkthrough by Experts for 

writing a successful journal or a research paper starting from 

inception of ideas till their publications. Research papers are 

highly recognized in scholar fraternity and form a core part of 

PhD curriculum. Research scholars publish their research work 

in leading journals to complete their grades. In addition, the 

published research work also provides a big weight-age to get 

admissions in reputed varsity. Now, here we enlist the proven 

steps to publish the research paper in a journal.  

Substituted imidazoles, many of which play important roles in 

the biologically significant processes have    been prepared by a  

variety of  synthetic methods 
1
 . Imidazoles  and their derivatives 

play important role as versatile building blocks  for the synthesis 

of  natural products  and as therapeutic agents 
2
 .In particular  

2,4,5- trisubstituted -1H- imidazoles are biologically active and 

occur in the structure of a large number of  herbicides  
3
 , 

fungicides  
4
 , or as an inhibitor  of P38MAP kinase  

5-7
 . There 

are several methods  for the synthesis  of 2,4,5 - triaryl-1H- 

imidazoles from benzoin / benzil , aromatic aldehdye  and 

ammonium acetate  using different  catalyst such as Silica gel  
8 

  

ZrCl2 [9]  , NiCl2.6H2O  
10

 , Iodine 
11

 ,  Sodium disulphide  
12

 , 

acetic acid 
13

 , and ammonium acetate  
14

. Keeping in view 

their biological activity , synthesis of some new 2- 

(Substituted phenyl) -4,5-bis -( 4-methoxyphenyl ) -1H- 

imidazole derivatives have been carried out without using 

catalyst .The P-Anisoin  was synthesized by  benzoin 

condensation  in presence of sodium cyanide catalyst  which 

oxidized by using Conc. Nitric acid in presence of  glacial acetic 

acid to obtained P-Anisil , The P-Anisil was  reacted with 

substituted aromatic aldehyde  , ammonium acetate  in glacial 

acetic acid  to obtained the 2-(Substituted phenyl)-4,5-bis-(4-

methoxyphenyl)-1H-imidazoles . 

                           

II. .EXPERIMENTAL  

  4- Methoxybenzaldehyde , Sodium cyanide , ethanol , Conc. Nitric acid , Substituted benzaldehyde , P-Anisil  , ammonium acetate  , 

glacial acetic acid is utilized chemicals . All the melting point was determined in open capillaries and are uncorrected. IR spectra were 

recorded in KBr using Perkin Elmer model 2000 spectrophotometer and reported wave number are given in cm
-1

 , 
1
H NMR spectra 

were recorded  in DMSO  on a Brucker Avance II 400MHz  spectrophotometer using TMS as an internal standard . The purity of all 

the synthesized compound was tested by TLC on silica gel plate by using ethyl acetate and petroleum ether (80:20) . 

* General procedure for the synthesis of 2-hydroxy-1, 2-bis-(4-methoxyphenyl)-ethan-1-one-(B-1) -- 
 

Mixture of 18.0 ml ( 0.15 mol ) 4- methoxybenzaldehyde in 60 ml ethanol ,add 4.9 gm ( 0.1 mol ) sodium  cyanide  in 20 ml water 

was heated for 3 hour under a water condenser , after which it was cooled  under the cold water tap with continuous  shaking  for 

15minutes . On allowing to stand over  night, hard crusts of anisoin were  formed , dried it  and recrystallized from ethanol . 

 

 

       Yield - 83 %  . M.Pt - 108- 110 OC  , M.Wt - 272.30 , Formula – C16

H16O4  

Anal Calculation for C16H16O4  ,  Found - C: 70.64 , H:5.94 , O: 23.65        Calcd - C:70.58 , H:5.88 , O:23.52 . 

IR - ( KBr cm
-1

 )      3465.09 ( O-H) ,3076.80 ( Ar C-H) , 2938.38 ( C-H Str ), 1668.78 

 ( C=O)  1597.80 ( Ar C=C) , 1265 .57 ( C-O Str ) .  

T 
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1H NMR ( DMSO)  -   3.68 ( S ,3H , - OCH3) , 3.76 ( S, 3H -OCH3 ) , 5.41( S, 1H, C-H) 5.90 

    (S, 1H, OH) 6.7 to 7.9 (m, 8H aromatic). 

 

* Synthesis of P- Anisil [1,2-Bis - ( 4- methoxyphenyl - ethan-1,2-dione ) ] ( B-2) --  

 

       Took 8.0 gm 2- hydroxy-1,2--bis- (4-methoxyphenyl ) -ethan-1-one ( B-1) dissolved it in 24 ml glacial acetic acid , then added 34 

ml Conc. Nitric acid  slowly to a reaction mixture ( Reaction mixture kept in an ice bath ) . Refluxed the reaction mixture for 2 hours 

untill the complete evolution of brown gas, stopped Cool reaction mixture and poured into crush icecold water with stirring Obtained a 

solid product , dried it and  recrystallized from ethanol .  

       Yield- 79%, M.Pt- 132-135OC, M.Wt -270 ,  Formula - C16H14O4. 

Anal Calculation  for C16H14O4   Found - C: 71.21   H: 5.26  ,  O : 23.76 Calcd-   C:71.11    H: 5.18     O: 23.70 

 

IR ( KBr cm-1) :-     3072( C-H Ar ) , 2979 ( C-H ali -OCH3 ) , 1690(C=O) , 1536 ( C=C ) , 

         1158 ( C-O)  

 
1
HNMR ( DMSO)  :-    4.0 ( S ,3H, -OCH3 ) , 7.3 ( d, 2H ) , 7.4 ( d , 2H ) . 

 

* Synthesis of  2- (Substituted phenyl ) - 4,5- bis - ( 4-methoxyphenyl ) -1H- imidazoles –( 3a -3l) 
 

       A  mixture containing 1,2-bis-(4-methoxyphenyl) - ethan-1,2- dione ( 0.05mol)  , benzaldehyde (0.05mol ) , ammonium acetate ( 

0.1mol ) was taken in a  100ml round  bottom flask was shaken in 15 ml glacial acetic acid , It was refluxed  on a water 

condenser for 6  hours , cooled  the reaction mixture and poured into crush ice-cold water , kept it for 10 to 20 minutes ,Obtained a 

solid product  was filtered dried and recrystallized from ethanol .  

Colour – Colourless ,  Yield - 83 %  ,  M.Pt- 198-200
O

C 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

* Spectral Data -     2-Phenyl -4,5-bis-( 4-methoxyphenyl) -1H- imidazole  ( 3a )   

   Solid  , Colorless  ,  M.Pt- 198-200OC  , Formula - C23H20O2N2 , M.Wt- 356 . 

    IR- ( KBr cm-1)           3450 ( N-H) , 3078.90 ( C-H aro ) 2977.03 (C-H aliph)  1618.12 ( C=N)  1461.56 ( C=C) . 

  1H NMR ( DMSO)  ,    3.90 ( S , 1H ,-OCH3) , 3.98 ( S ,1H ,-OCH3) , 7.46( d,2H)           

,       8.36(d,2H) 8.05( S,1H ) ,7.51-8.69 (m ,8H)  , 8.6 ( S , N-H)   

  Anal Calculation for  C23H20O2N2
 
 ,              Calcd  C: 77.52    H: 5.61   O: 8.98 , N:7.86 

    Found C: 77.59    H : 5.59  O : 8.91 ,N :7.90 

 

* Spectral data -   2- ( 4-Chlorophenyl) -4,5-bis - ( 4-Methoxyphenyl) -1H- imidazole ( 3b ) - 
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 Solid  , Colour- Yellow , Yield - 62 % , M.Pt 120-123OC Formula C23H19O2N2Cl , M.Wt - 390.5 

IR ( KBr cm-1)   3448cm-1(N-H) ,3078Cm-1 (C-H arom) , 2846cm-1( C-H ,-OCH3) ,1613 ( C = N ), 1536              ( C = C 

), 1012 ( C-O str) aryl , -OCH3 , 829cm-1 ( 4-substituted  benzene ring ) . 

1HNMR (DMSO)  3.82 Singlet (6H) , (CH3O) x 2 ,6.9-7.5 q ( 8H ) , (C6H4OCH3)x2 

    6.9 (m 2H) , 8.4( m ,2H ) , 9.9 broad singlet (1H ,N-H ) .   

Anal .Calculation for C23H19O2N2.Cl    Calcd  C: 70.76   H: 4.86   O:8.19   N:7.17    Cl:9.09 

           Found   C: 70.79 H:4.81   O:8.16  N:7.20     Cl:9.12 

 \ 

                 NaCN Catalyst      OH      O 

            CH3O     CHO                CH3O      C        C              OCH3   

              Ethanol  

             H 

                 ( B-1) 

 

    

   OH   O    Conc.HNO3                O      O 

           CH3O                C      C    OCH3          CH3O      C      C       C     OCH3  

      CH3COOH 

                                          H  

  ( B-1)               ( B-2) 

 

                          

                     O      O 
    CH3O                     C      C                  OCH3   + 2NH4OOCCH3  +  R  CHO  

            

   (  B – 2 )               CH3O       Glacial acetic acid  

               

                N  

            

          

             N 

          CH3O     H         R 

 

                  ( 3a – 3 l )  

 

 

R = H  , 4-Cl , 4-OCH3 , 4- NO2 , 4- N( CH3)2  , 2-(OH)  , 4-( OH) -3-(OCH3)  3,4,5- (OCH3)  ,  

 

2-Cl  , 4-OH . 

  

The other compound of this series (3a – 3l ) were prepared similarly and are recorded in table -1 

              Table-1 , Physicochemical data of the synthesized  imidazole  derivatives ( 3a -3l) -  



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      436 

ISSN 2250-3153  

www.ijsrp.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. RESULT AND DISCUSSION 

        2-Substitutedphenyl -4,5-bis-( 4-methoxyphenyl) -1H- 

imidazoles (3a-3l)was synthesized by condensation reaction 

involving the reagent such as P-anisil , Substituted benzaldehyde 

and ammonium acetate in glacial acetic acid . The physical data 

of compound were collected and presented under compound 

name and spectral data .The yield of the compounds in the 

range 65-85 % , most of them are colourless crystalline solid. 

The IR spectrum of compound  

        2a show the characteristic band at 3450 cm-1 due to the N-

H . The IR spectrum of compound 3a,3b ,3c shows the 

characteristic band at 1500- 1600cm-1 due to - C=N group. The 

1HNMR spectrum of compound 3a, 3b, 3d shows single of N-H 

at 8.6 ppm, 9.9ppm, 8.7ppm which confirmed the presence of  N-

H bond of imidazole .We have presented efficient synthesis of 2-

substituted phenyl -4,5-bis -( 4-methoxyphenyl ) -1H - imidazole 

in absence of  catalyst .  

 

IV. CONCLUSION  

        This report illustrate, new finding on the synthesis of some 

2-substituted phenyl-4,5-bis -(4-methoxyphenyl) -1H- imidazole 

.  in absence of catalyst .  
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Abstract- Investigation on the hydrography and fish fauna were 

undertaken from a period of February to September, 2012 at 

selective locations in river Baitarini, Jajpur. Twenty eight species 

of fish belonging to six orders, eleven families and nineteen 

genera were collected. Order Cypriniformes was most dominant 

constituting 33.33% followed by Siluriformes (30.3%), 

Perciformes (12.12%) and others like Mugiliformes, 

Osteoglossiformes and Synbranchiformes. Of the total fish 

species Catla catla, Labeo rohita, Labeo calbasu, Ompok pabda, 

Puntius sophore, crustaceans (Macrobranchium rosenbergii and 

Macrobranchium malcolmsonii) were abundantly found.  Results 

of hierarchical clustering using group average linking for water 

quality parameters revealed two main clusters of stations based 

on similarities/dissimilarities of physicochemical hydrological 

parameters. 

 

Index Terms- Baitarini, cluster analysis, crafts, fish     fauna, 

gears, Hydrography. 

 

I. INTRODUCTION 

ivers are essential freshwater systems necessary for the 

sustenance of all life.  As waterways of strategic importance 

across the world, they provide the main water resources for 

domestic, industrial, and agricultural purposes (Faith, 2006). 

Rivers support fish fauna, the diversity and abundance of which 

reflects the existing hydrographic conditions of a water body.  

Riverine fisheries offer the main economic activity to local 

fishermen. In this context River Baitarani (latitude 20
0
 31

'
 North 

and longitude 85
0
 33' East) of district Jajpur, in the state of 

Odisha (Figure 1), east coast of India was chosen for this study. 

It originates from the Guptaganga Hills in Gonasika in Keonjhar 

district at an elevation of 900 m above sea level. Along its’ 

course though a distance of 360 km, the river and its tributaries 

are subject to the effects of industrialisation, mining, and 

sedimentation etc. before draining into the Bay of Bengal at 

Dhamra mouth near Chandbali.    

          A literature review on hydrography and fish fauna of rivers 

indicates works from tropical regions such as Turag, Bangladesh 

(Rahman, 2012); India (Sreekantha et al., 2007, Vishwanath, 

2007, Tiwari, 2011, Katwate, 2011, Thirumala et al., 2011, Das 

et al., 2011); From Odisha, other than works on environmental 

flows in Brahmani and Baitarani River systems (Sharma et al., 

2008) and water quality trends in the Baitarani River (Choudhury 

et al., 2006), studies on the hydrographical conditions and 

fisheries for the downstream region of Baitarani has not been 

recorded, hence the present investigation.  

 

II. STUDY AREA 

          The study area included 3 sites in the downstream region 

of Baitarini, Jajpur district namely Baruni Padia (20
0
 51’25” N 

and 86
0 

20’11’’ E) near the vegetable market east of Jajpur town, 

Dashaswamedha Ghat (20
0
 51’28’’N and 86

0
20’19’’E) south of 

Jajpur district and Rudhia (20
0
 55’10.56’’N and 86

0
16’26.4’’E) 

in the north (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Map showing Jajpur and station locations. 

 

III. MATERIALS AND METHOD 

          The physico-chemical and biological characteristics of 

water and fish fauna were studied at periodic monthly intervals 

from February-September, 2012, at three selective locations 

(Baruni Padia, Dashaswamedha Ghat and Rudhia) in river 

Baitarani at Jajpur. 

 

Hydrography 

          Water quality estimations consisted of a series of 

environmental variables namely pH, temperature, transparency, 

calcium, magnesium, total hardness, chlorides and dissolved 

oxygen. Water samples (surface) were collected with the help of 

R 
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polythene buckets from all selected locations. Surface water 

temperature was measured using a hand held centigrade 

thermometer of 0.5˚ sensitivity, transparency with the help of 

Secchi disc of 30 cm. diameter and pH with a pH meter, Orion. 

After collection the samples were transported to the laboratory in 

cold conditions. All the samples were filtered appropriately (e.g. 

Whatman G.F/C/F of 1μm) prior to analysis. The samples were 

analysed according to standard analytical methods as described 

in Standard methods for the estimation of water, 20th edition of 

American Public Health Association 2009 and Grasshoff et al., 

1983.  

 

Fish fauna 

          Fish were collected from local markets and Baitarani River 

at 3 sites with the help of fishermen using different types of nets 

namely gill nets, cast nets, dragnets and country boats. 

Immediately photographs were taken with the help of a digital 

camera. Fishes were brought to the laboratory and preserved in 

10% formalin solution in separate specimen jars according to the 

size of species. Small fishes were directly placed in the 10% 

formalin solution, while large fishes were given an incision in 

their abdomen and preserved. Fishes were measured and 

identified up to the species level, with the help of standard keys 

Nelson (2006) and published literature (Jayaram (1999), Menon 

(1999), Ponniah & Sarkar (2000), Vishwanath et al., (2007), 

Talwar & Jhingran (1991), and the website Fish base). 

 

IV. RESULTS AND DISCUSSION 

          The results of hydrography are tabulated (Table 1) along 

with graphically presented observations on environmental 

parameters (Figure 2).  

       Temperature: Observations revealed a gradual increase in 

air temperature from the month of February to May, 2012 and 

then a decline. Changes in air temperature strongly influenced 

the water temperature (opp. Figure 2a).  

 

 

 

 

 

 

 

 

 

        pH: The highest pH was found in the month of May, 2012 

and the lowest in July, 2012 (opp.Figure 2b;Table 1). Values 

were higher in summer than other seasons probably due to 

increased photosynthesis of the algal blooms resulting in the 

precipitation of carbonates of calcium and magnesium from 

bicarbonates (Prakash et al., 2007).  

 

        Transparency: The clarity of natural body of water is an 

important determinant of its condition and productivity. 

Suspended and colloidal matter such as clay, silt, finely divided 

organic/inorganic matter, plankton and other microscopic 

organisms determine transparency. The present study indicates 

higher summer values and lower monsoon values probably 

owing to sedimentation during summer seasons and the 

turbulence arising out of flood-like situations in the rainy season 

(opp. Figure 2c; Table 1). 

 

 

 

 

 

 

 

 

          Dissolved oxygen: Across the river, dissolved oxygen 

varied from 3.6 mg/l to 8.8 mg/l with a mean of 5.77 mg/l. It was 

observed that the amount of oxygen dissolved in water increased 

as temperature decreased with values indicating spatial and 

seasonal changes depending on, human and thermal activity.  

          Dissolved oxygen values were maximum during winter 

(February, 2012) and minimum during summer (May, 2012) 

(opp. Figure 2d; Table 1) which could be attributed to natural 

turbulence and higher algal productivity. Similar findings have 

been reported by other workers (Jitendra, 2008, Venkatesharaju, 

2010). 

 

 

 

 

 

 

 

 

 

Table 1. Monthly data of water quality parameters with maximum, minimum and average value. 

 

Survey stations P
H

 DO Chloride Free Co2 Calcium Hardness Magnesium Temp. 

(
0
C) 

Transparency 

(mg/l) (mg/l) (mg/l) ( mg/l) (mg/l) (mg/l)   (cm) 

1 Station1 8.35 7.2 26.14 2.28 18.5 82 15.49 21 71 

  Station2 8.11 8.8 28.13 1.76 17.66 72 13.25 21 69 

  Station3 8.33 7 33.79 1.76 18.5 80 15 21 37 

2 Station1 8.2 7.04 14.21 4 18.5 86 16.47 27 22 

  Station2 7.81 7.72 20.47 5.4 26.07 88 15.11 27 53 
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  Station3 7.76 6.92 19.18 3.8 15.97 72 13.67 29 48 

3 Station1 8.15 4.24 19.88 3.6 18.5 76 14.03 35 15 

  Station2 7.8 4 27.83 3 18.16 77.2 14.4 35 72 

  Station3 7.6 5.2 22.86 3.2 16.82 76 14.43 35 56 

4 Station1 8.75 4 13.91 2.8 22.96 84 14.89 38 15 

  Station2 8.66 3.6 22.91 3 21.02 78 13.9 38 25 

  Station3 8.68 5 22.46 3.2 19.59 68.6 11.95 38 70 

5 Station1 8.29 5.2 14.51 3.6 8.41 27.2 4.58 32 9 

  Station2 8.14 4.8 14.91 3.4 7.56 29.2 5.28 32 15 

  Station3 7.9 5.4 37.77 4 7.56 30 5.47 32 35 

6 Station1 7.85 5 13.2 4.2 6.13 48 10.2 30 5 

  Station2 7.53 5.6 12.92 3.8 7.23 33.33 6.36 30 6 

  Station3 7.42 6 14.21 4.6 8.66 27.33 4.55 29 8 

7 Station1 7.34 7.2 10.93 5 7.23 26 4.57 28 8 

  Station2 7.49 6.4 19.18 5.2 7.23 31.33 5.88 28 10 

  Station3 7.82 4.8 14.51 4.8 8.41 32.66 5.91 29 12 

Overall Average   8.00 5.77 20.19 3.63 14.32 58.33 10.73 30.24 31.48 

 Max 8.75 8.80 37.77 5.40 26.07 88 16.47 38.00 72 

 Min 7.34 3.60 10.93 1.76 6.13 26 4.55 21.00 5 

 

          Chloride content: In all the stations the chloride content 

varied from 10.93 mg/l to 37.77 mg/l with mean of 20.19 mg/l 

(opp. Figure 2e; Table 1).The values reported in the present study 

are well within the BIS (Bureau of Indian Standard) 

recommendations (limit of 250 mg/l of chloride in drinking 

water).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Journal of Scientific and Research Publications, Volume 3, Issue 6, June 2013      440 

ISSN 2250-3153  

www.ijsrp.org 

St.1 St.2 St.3
7.2

7.6

8.0

8.4

8.8

 

pH

St.1 St.2 St.3
3

4

5

6

7

8

9

 

DO
(m

g/
l)

St.1 St.2 St.3

10

20

30

40

 

Ch
lo

rid
e(

m
g/

l)

St.1 St.2 St.3

1.5

3.0

4.5

6.0

 

Fr
ee

 C
O

2(m
g/

l)

St.1 St.2 St.3
5

10

15

20

25

30

 

Ca
lc

iu
m

(m
g/

l)

St.1 St.2 St.3

30

45

60

75

90

 

Ha
rd

ne
ss

(m
g/

l)

St.1 St.2 St.3

6

9

12

15

18

 

M
ag

ne
si

um
(m

g/
l)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Box Plots Showing Overall Range, Mean, Standard Deviation For Each Parameter At The Three Study Sites. 

 

         Free carbon dioxide: Overall, the free carbon dioxide 

levels fluctuated from a range of 1.76 mg/l to 5.4 mg/l with a 

mean of 3.63 mg/l (Table 1). 

         Total hardness: Values fluctuated from a low of 26 mg/l 

to a high of 88 mg/l (mean 58.33 mg/l) (Table 1). Seasonal 

variations of river water hardness often occurred, reaching the 

highest values during low flow conditions (summer) and the 

lowest values during  floods (monsoon). (Figure 2 f; Table 1).  In 

general the recorded values varied from a low of 6.13 mg/l to a 

high of 26.07 mg/l (mean, 14.32 mg/l). At station 1 the 

maximum recorded calcium content was 22.96 mg/l (May, 2012) 

with a minimum 6.13 mg/l (July, 2012) (mean, 14.32 mg/l). In 

station 2 a low of 7.23 mg/l (July, August 2012) and  high of 

26.07 mg/l (March, 2012) (mean 14.99 mg/l) was observed. In 

station 3 the minimum and maximum calcium 

 content were found to be 7.56 mg/l in June, 2012 and 19.59 mg/l 

in May, 2012 respectively with a mean of 13.64 mg/l (Table 1). 

BIS has recommended an upper desirable limit of 75 mg/l Ca
+2

 

as CaCO3. All the three stations have calcium concentration 

within the permissible limit. 

 

 

 

 

 

 

 

 

 

         A clear correlation between Magnesium and Hardness (r = 

0.99), Temperature and DO (r = 0.73, p ≥ 0.0001), Calcium and 

Hardness (r = 0.88) was seen (Table 2; Fig.3). 

 

 

Table 2. Correlation co-efficient between physicochemical parameters in the stretch of river 

Baitarani 
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Fig 3. 

Correlation between Magnesium and Hardness, Calcium and Hardness, Temperature and D.O 
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 pH DO Chloride Free Co2 Calcium Hardness Magnesium Temp. 

pH         

DO -0.31        

Chloride 0.25 0.12       

Free Co2 -0.61 -0.02 -0.55      

Calcium 0.57 0.04 0.39 -0.46     

Hardness 0.52 0.05 0.39 -0.51 0.94    

Magnesium 0.49 0.06 0.39 -0.52 0.89 0.99   

Temp. 0.22 -0.86 -0.20 0.21 0.05 -0.03 -0.05  
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Figure4. Similarity among stations of the study area and position of stations based on factor analysis. 

 

         On the basis of hierarchical clustering using group average 

linking, Bray Curtis similarities were calculated on square root 

transformed data for the stations using water quality data. The 

results obtained show a dendrogram clearly displaying 2 groups, 

indicating the similarities of stations. Further a factor analysis 

also revealed clustering into two groups taking into consideration 

the similarities in hydrographical conditions between the stations. 

Interestingly, stations 1(Baruni padia) and and 2 (Dasaswemedha 

ghat) on Baitarini have been delineated into one cluster whereas 

station 3 (Rudhia) on Budha branch of Baitarini is seen as a 

separate cluster indicative of different hydrological conditions. 

 

V. FISH AND FISHERIES 

Results of present study revealed twenty eight species of fish 

belonging to six orders, eleven families and nineteen genera. 

Order Cypriniformes was most dominant constituting 33.33% 

followed by Siluriformes (30.3%), Perciformes (12.12%) and 

others like Mugiliformes, Osteoglossiformes and 

Synbranchiformes (opp. Fig.5).Cypriniformes as the dominating 

order of fish was also reported in other studies (Vijaylakshmi 

et.al., 2010; Patra et.al.,2011).Of the total fish species Catla 

catla, Labeo rohita, Labeo calbasu, Ompok pabda, Puntius 

sophore, crustaceans (Macrobranchium rosenbergii and 

Macrobranchium malcolmsonii) were abundantly found (Table 

2). 
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Table 2. Fish diversity and abundance at study site Baitarani River, Jajpur, 2012. 

++++Very abundant, +++abundant, ++many, +present 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fish Diversity 
         Diversity of  fishes mainly depends upon  biotic, abiotic 

factors, type of  ecosystem, age of the water body, mean depth 

and water level fluctuations. (Thirumala et al., 2011). Changes in 

physicochemical characteristics also affected the diversity of 

species at each sampling stations. Fish catch is high in the 

months of July to November. Catla catla, Labeo rohita, Labeo 

calbasu, Ompok pabda, Puntius sophore, Macrobranchium 

rosenbergii and Macrobranchium malcolmsonii (Plates1) were 

more abundantly found from Baitarani river from the month of 

July to January. 

 

 

 

 

 

 

 

 

 

 

 

S.N Genus Order Family St.2 St.3 

1 Catlacatla Cypriniformes Cyprinidae + + 

2 Labeo rohita Cypriniformes Cyprinidae + + 

3 L. calbasu Cypriniformes Cyprinidae + + 

4 L. bata Cypriniformes Cyprinidae + + 

5 Puntius sophore Cypriniformes Cyprinidae + + 

6 P. serana Cypriniformes Cyprinidae + + 

7 Cirrhinus mrigala Cypriniformes Cyprinidae + + 

8 C. reba Cypriniformes Cyprinidae + + 

9 Esomus danricus Cypriniformes Cyprinidae + + 

10 Rasbora danricus Cypriniformes Cyprinidae + + 

11 Amblypharyngodon mola Cypriniformes Cyprinidae + + 

12 Tenualosa Cypriniformes Cyprinidae + + 

13 Mystus  gulio Siluriformes Bagridae + + 

14 M. vittatus Siluriformes Bagridae + + 

15 Aorichthys seenghala Siluriformes Bagridae - + 

16 Ompok pabda Siluriformes Siluridae + + 

17 Ompok bimaculatus Siluriformes Siluridae + + 

18 Pangasius pangasius Siluriformes Pangasiidae + + 

19 Eutropiichthys vacha Siluriformes Schilbeidae + - 

20 Arius malaculatus Siluriformes Ariidae + + 

21 Glossoglobius giuris Perciformes Gobiidae + + 

22 Wallago attu Siluriformes Siluridae + + 

23 Rinomugil corsula Mugiliformes Mugilidae + - 

24 Channa marulius Perciformes Channidae + + 

25 C. punctatus Perciformes Channidae + + 

26 C. gachua Perciformes Channidae + + 

27 Notopterus chitala Osteoglossiformes Notopteridae + + 

28 Macrognathus aral Synbranchiformes Mastacembolidae + + 

29 Macrobranchium rude Decapoda Palaemonidae + + 

30 M. rosenbergii Decapoda Palaemonidae + + 

31 M. malcolmsonii Decapoda Palaemonidae + + 

32 M. scabriculum Decapoda Palaemonidae + + 
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Plate 1.  (1) Catla catla, Labeo rohita, Cirrhinus mrigala (2) Pangasius sutchi  (3)  Puntius sophore and Puntius serrana  

(4) Chirrhinus mrigala (5) P. sutchi, C.mrigala, Catla catla (6 ) Ompok bimaculatus (7) Arius malaculatus  

(8) Labeo calbasu and Cirrhinus mrigala 9) Catla catla (10) C. mrigala (11) Ompok pabda  

(12) Labeo rohita (13) Sperata seenghala (14) Catla catla (15) Catla catla, Labeo rohita, Tenualosha ilisha  

 

 

VI. CONCLUSIONS 

         Over the last few decades riverine ecosystems have been 

subjected to intense anthropogenic pressure resulting in 

degradation and habitat loss for fish. As a consequence, many 

riverine fish species have become highly endangered (Sarkar et 

al., 2009). The concern for the habitat degradation in India has at 

present been compounded by the impact of climate change on 

these aquatic ecosystems (Vass et al., 2009). The area under 

consideration for this study is undoubtedly pristine. Every effort 

should be made to retain this state in the years to come. 
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    Abstract- Speed control of DC Motor is vital in many 

applications. In this paper, an effort has been made to control the 

speed of the DC motor using fuzzy logic control (FLC) based on 

LabVIEW (Laboratory Virtual Instrument Engineering 

Workbench) program. LabVIEW provides a graphical 

programming environment suited for high-level or system-level 

design. The fuzzy logic controller designed to apply the required 

control voltage that sent to dc motor based on fuzzy rule base of 

motor speed error (e) and change of speed error (Ce). In this 

paper results of FLC, PI and PID Controller are compared. The 

simulation results demonstrate that the response of DC motor 

with FLC show a satisfactory well damped control performance. 

 

    Index Terms- DC Motor, Ziegler-Nichols Tuning, Speed 

Control, Fuzzy Logic and PID controller, LabVIEW 

I. INTRODUCTION 

he DC motors have been popular in the industry control area 

for a long time, because they have many good 

characteristics, for example: high start torque characteristic, high 

response performance, easier to be linear control etc. There are 

different control approaches which depend on the different 

performance of motors. The basic property of DC motor is that 

speed can be adjusted by varying the terminal voltage. Therefore, 

the DC motor control is riper than other kinds of motors. Classic 

Control has proven for a long time to be good enough to handle 

control tasks on system control; however its implementation 

relies on an exact mathematical model of the plant to be 

controlled and not simple mathematical operations. The fuzzy 

logic, unlike conventional logic system, is able to model 

inaccurate or imprecise models. The fuzzy logic approach offers 

a simpler, quicker and more reliable solution that is clear 

advantage over conventional techniques. Fuzzy logic may be 

viewed as form of set theory [1]. When compared to the 

conventional controller, the main advantage of fuzzy logic is that 

no mathematical modeling is required. Since the controller rules 

are especially based on the knowledge of the system behavior 

and experience of the control engineer, the FLC requires less 

complex mathematical modeling than classical controller does. 

LabVIEW is better for control applications and MATLAB is 

better for data manipulation. LabVIEW is the graphical 

development environment for creating flexible and scalable test, 

measurement, and control applications rapidly and at minimal 

cost. 

II. SYSTEM DESCRIPTION 

DC MOTOR MATHEMATICAL MODEL - DC motor system is a 

separately excited DC motor, which is often used to the velocity 

tuning and the position adjustment. The equivalent circuit of the 

DC motor using the armature voltage control method [8] is 

shown in Figure 1: 

 
Figure 1: Equivalent circuit of the DC motor. 

 

Where 

  : Armature resistance (3.3Ω) 

  : Armature inductance (0.00464H) 

   : Armature current (A) 

   : Field current (A) 

  : Input voltage (V) 

  : Back electromotive force (EMF) (V) 

 : Motor torque (Nm) 

   : An angular velocity of rotor (rad/s) 

J    : rotor inertia (9.64E-6kg ) 

B   : Friction constant (1.8E-6Nms/rad) 

  : EMF constant (0.028Vs/rad) 

  : Torque constant (0.028Nm/A) 

 

Because the back EMF  is proportional to speed  directly, 

hence 

                 (1) 

 

Making use of the KCL voltage law we can get 

 

                             (2) 

 

From Newton law, the motor torque can obtain 

 

T 
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                               (3) 

Taking Laplace transform, the above equations can be 

formulated as follows: 

 

                  (4) 

 

                (5) 

 

               (6) 

 

The DC motor armature control system functional block diagram 

from equations (4) to (6) is shown in Figure 2: 

 

 
Figure 2: DC motor armature control system functional block diagram. 

 

The transfer function of DC motor speed with respect to the input 

voltage can be written as follows [11], 

 

                 (7) 

 

                                  (8)             

 
 

A LabVIEW based servo control system was built in order to run 

fuzzy and PID algorithms and also to analyze their works. The 

control system’s aims are %0.5 or less overshot, No steady state 

error, Minimum settling time, Minimum rising time. 

 

III. PID CONTROLLER DESCRIPTION AND DESIGN 

 

The development of PID control theories has already been from 

60 years. PID control has been one of the control system design 

method of the longest history. However, this method is still 

extensively used [7] [8]. PID controller is mainly to adjust an 

appropriate proportional gain ( ), integral gain ( ), and 

differential gain ( ) to achieve the optimal control performance. 

These functions have been enough to the most control processes. 

The PID controller system block diagram is shown in Figure 3: 

 

 

Figure 3: PID controller system block diagram. 

The relationship between the input e(t) and output u(t) can be 

formulated in the following, 

 

                (9) 

 

The transfer function is expressed as follows, 

 

               (10) 

 

The PID DC motor speed control system block diagram is shown 

in Figure 4: 

 
Figure 4: PID DC motor speed control system block diagram 

 

The closed loop transfer function of DC motor speed control 

system expresses as follows, 

 

                                   (11)                               

                 (5)  

 

             (12)  

   

Ziegler- Nichols is a type of continuous cycling method for 

controller tuning. The term continuous cycling refers to a 

continuous oscillation with constant amplitude and is based on 

the trial-and-error procedure of changing the proportional gain 

( ).  is increased from small value till the point at which the 

system goes to unstable. Thus the gain at which system starts 

oscillating is noted as ultimate gain ( ) and period of 

oscillations is ultimate time period ( ).  It allows us to use the 

ultimate gain value, Ku, and the ultimate period of oscillation 

( ) to calculate  and . These two parameters,  and 

 are used to find the loop-tuning constants of the controller (P, 

PI, or PID) using the formula tabulated in Table I: 
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                          Table I: for Ziegler Nichols parameters 

 

Then according to Z-N tuning rule, by using ultimate gain and 

ultimate period P, PI, PID gains  and  obtained using 

relation  and [14] for DC motor is 

shown in Table II: 
 

Table II: Simulated results for Ziegler Nichols. 

 

PID controller transfer function for DC motor using Ziegler 

Nichols tuning method is shown in Equation 13. 

 

 

U(s) / E(s)               (13) 

IV. FUZZY  CONTROLLER DESCRIPTION & DESIGN 

The fuzzy logic foundation is based on the simulation of people's 

opinions and perceptions to control any system. One of the 

methods to simplify complex systems is to tolerate to 

imprecision, vagueness and uncertainty up to some extent [15]. 

Fuzzy provides a remarkably simple way to draw definite 

conclusions from vague ambiguous or imprecise information. It 

is suitable for applications such as the speed control of dc motor 

which has non-linearities.  

A fuzzy control system is a control system in which a 

mathematical system that analyzes analog input values in terms 

of logical variables that take on continuous values between 0 and 

1, in contrast to classical or digital logic, which operates on 

discrete values of either 1 or 0 (true or false, respectively). Fuzzy 

Logic provides a simple way to arrive at a definite conclusion 

based upon vague, ambiguous, imprecise, noisy, or missing input 

information. Fuzzy Logic’s approach to control problems mimics 

how a person makes decisions, only much faster. Fuzziness is 

connected with the degree to which events occur rather than 

likelihood of their occurrence. 

FLC have some advantages compared to other classical 

controller such as simplicity of control, low cost and the 

possibility to design without knowing the exact mathematical 

model of the process. Fuzzy logic incorporates an alternative way 

of thinking which allows modeling complex systems using 

higher level of abstraction originating from the knowledge and 

experience.  

 

Components Characteristic of a Fuzzy Controller: 

 Preprocessing 

 Fuzzification 

 Rule Base 

 Defuzzification 

 Post processing 

 

Preprocessing: The inputs are most often hard or crisp 

measurement from some measuring equipment rather than 

linguistic. A preprocessor block in Figure: 5 shows the 

conditions of measurements before enter the controller. 

 

Fuzzification: The first block inside the controller is 

fuzzification which converts each piece of input data to degrees 

of membership by a lookup in one or several membership 

functions.  

 

Rule Base:  The collection of rules is called a rule base. The 

rules are in “If Then “format and formally the If side is called the 

conditions and the Then side is called the conclusion. The 

computer is able to execute the rules and compute a control 

signal depending on the measured inputs error (e) and change in 

error (Ce).  

 

Defuzzification:  Defuzzification is when all the actions that 

have been activated are combined and converted in to a single 

non-fuzzy output signal which is the control signal of the system. 

The output levels are depending on the rules that the systems 

have and the positions depending on the non-linearity’s existing 

to the systems. To achieve the results, develop a control curve of 

the system representing the I/O relation of the system, and based 

on the information define the output degree of membership 

function with the aim to minimize the effect of non-linearity. 

 

Post processing: The post processing block often contains an 

output gain that can be tuned and also become as an integrator. 

 

An expert operator develops flexible control mechanism using 

words like "suitable, not very suitable, high, little high and much. 

Figure 5: Shows process blocks for a fuzzy controller. 

 
Figure 5: Process Blocks for a Fuzzy Controller. 

 

Although the classic controllers depend on the accuracy of the 

system model and parameters, FLC uses different strategies for 

motor speed control. Basically, FLC process is based on 

experiences and linguistic definitions instead of system model. It 

is not required to know exact system model to design FLC. In 

Controller    

P 0.5   0 

PI 0.45  
 

0 

PID 0.6  
  

Controller    

P 0.5542 0 0 

PI 0.4987 85.5540 0 

PID 0.6650 190.011 0.0005819 
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addition to this, if there is not enough knowledge about control 

process, FLC may not give satisfactory results [18]. 

 

Defining Input and Output: 
The goal of designed FLC in this study is to minimize speed 

error. In addition, the change of error plays an important role to 

define controller input. Consequently FLC uses error (e) and 

change of error (Ce) for linguistic variables which are generated 

from the control rules. Equation (14) and Equation (15), 

determines required system equations. 

e(t) = r(t) – u(t)     (14) 

 

(t) = e(t) – e(t-1).    (15) 

 

r(t) is desired speed and u(t) is actual speed. 

 

Defining membership functions and rules: 

System speed comes to reference value by means of the defined 

rules. For example, first rule is, 'if e(t) is NA then u(t) is DM'. 

According to this rule, if error value is negative large then output 

will be negative large. To calculate FLC output value, the inputs 

and outputs must be converted from 'crisp' value into linguistic 

form. Fuzzy membership functions are used to perform this 

conversion. In this paper, all membership functions are defined 

between -5 and 5 intervals.  

 

Fuzzy rule data base used are ‘if e(t) is NA then u(t) is DM'. 'if 

e(t) is NB then u(t) is DB'. 'if e(t) is CERO then u(t) is STR'. 'if 

e(t) is CERO and Ce(t) is ENA then u(t) is AM'. 'if e(t) is CERO 

and Ce(t) is EPA then u(t) is DM'. ‘if e(t) is PA then u(t) is AM'. 

'if e(t) is PB then u(t) is AP'. 

 

 
            Figure: 6 Membership functions of position error e (t).       

 

 
            Figure: 7 Membership functions of control signal u (t).  

 

V. EXPERIMENTAL RESULTS 

The operation of a FLC is based on heuristic knowledge and 

linguistic description to perform a task. The performance of the 

FLC is then improved by adjusting the rules and membership 

function. The designed FLC consists of three components. 

 

 Fuzzification of input values 

 Fuzzy inference 

 Defuzzification of fuzzy output 

 

Simulation results for P PI PID and fuzzy controller are shown in 

Figure: 9 to Figure: 12. 

 
 Figure: 8 Sub VI for DC motor using Fuzzy and PID controller. 

 

 
            Figure: 9 Step Response for proportional controller. 

 

 
Figure: 10 Step Response for proportional plus integral controller 
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Figure: 11 Step Response for PID controller. 

            Figure: 12 Step Response for Fuzzy controller. 

 

Comparison of PID controller and Fuzzy controller step response 

specifications are tabulated in Table III. 

 

          Tuning rule 
Response 
specification 

 
     PID 

 
    Fuzzy logic 

Damping ratio 0.46 0.70 

Peak time (s) 0.0061 0.00275 

Peak value 1.275 1.25 

Gain margin ∞ ∞ 

Rise time (s) 0.00325 0.002 

Settling time (s) 0.0115 0.007 

Dead time (s) 0.00155 0.00125 
Table III: Comparison of PID controller and Fuzzy controller. 

 

From the simulation results tabulated in Table III: it is concluded 

that by step response specifications using Fuzzy controller  

damping ratio, rise time, settling time, peak value and peak time 

is better than PID controller. Fuzzy controller results in less 

oscillation at the control system response. Less oscillations 

means better controllability and less sensitivity to change in 

system condition.   

VI. CONCLUSION 

The results of experiment demonstrate that the proposed fuzzy 

logic controller is sensitive to variation of the reference speed. 

The results of the controller are as follows. 

1. The speed control of dc motor by proposed controller (FLC) 

gains optimal performance.  

2. The proposed controller achieved to overcome the 

disadvantage of conventional controller’s sensitiveness to inertia 

variation and sensitiveness to variation of the speed with drive 

system of dc motor. 
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